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Analysis of Market’s Reaction to Plea Agreements

Use of Event Studies in Detecting Abnormal Stock Returns

Event studies are commonly used to analyze how specific events impact stock returns. Events of interest
can include mergers and acquisitions, earnings or dividend announcements, litigation, government
investigations, or company scandals.!

Fama, Fisher, Jensen, and Roll (1969)% was one of the first papers that utilized event studies in analyzing
stock splits. Since then, event studies have been used in thousands of papers, including those that
analyze how stock prices can be impacted by events related to litigation.?

Discovery of Corporate lllegality

Stock markets generally react negatively to news of corporate illegality.* Braskem S.A.’s bribery and
corruption scandal is an example. Marcelo Odebrecht, the then-chairman of Braskem S.A.,> was arrested
on June 19, 2015 as part of a major corruption investigation in Brazil.® Braskem’s stock price declined
about 11% the day of Marcelo Odebrecht’s arrest. Figure 1: Braskem (BAK.NYSE) Stock Prices (in USD)
Before and After Odebrecht’s Arrest shows Braskem’s stock prices before and after Odebrecht’s arrest.

Volkswagen’s emissions scandal is another example. The U.S. Environmental Protection Agency (“EPA”)
issued Volkswagen a notice of violation of the Clean Air Act on September 18, 2015. Once the issuance
of the EPA notice became known to the public, Volkswagen’s stock price tumbled by over 30% within a
week.’

A third example is Facebook’s data hijacking scandal. Millions of Facebook profiles were shared with
Cambridge Analytica, which allegedly used the data to build software to influence voters. The scandal
became widely known to the public through March 17, 2018 reports in the Guardian and the New York
Times.® Facebook’s stock price dropped by more than 5% in early morning trading on the next Monday.
Subsequently, a Federal Trade Commission investigation began on March 20, 2018, which sent
Facebook’s stock price even lower.®



Figure 1: Braskem (BAK.NYSE) Stock Prices (in USD) Before and After Odebrecht’s Arrest
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Plea Agreement Announcements

On the other hand, stock markets generally react positively to the conclusion of federal corporate
prosecution, because it removes uncertainty surrounding pending litigation, improves the reputation of
a firm, prevents appeals and follow-up suits, and reduces potential future costs related to litigation.®

For example, investigations into Braskem S.A. continued after the arrest of Marcelo Odebrecht until
December 21, 2016, when the U.S. Department of Justice (“D0OJ”) announced it had reached an
agreement with Braskem in which Braskem would plead guilty and pay a penalty of $632 million.! Its
stock price subsequently rose after the announcement of the plea agreement, as investors welcomed
the resolution. Figure 2: Braskem (BAK.NYSE) Stock Prices (in USD) Before and After DOJ Announcement
of Braskem Guilty Plea shows Braskem’s stock prices before and after this announcement.

Similarly, the DOJ brought suit against Volkswagen for cheating on diesel emissions tests, lying, and
obstructing justice. The DOJ announced that Volkswagen would plead guilty on January 11, 2017.%2 Its

stock price also rose after the announcement of the plea agreement.?
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Figure 2: Braskem (BAK.NYSE) Stock Prices (in USD) Before and After DOJ Announcement of Braskem
Guilty Plea
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Empirical Analysis of Plea Agreement Announcements

We conducted an event study to evaluate the impact of criminal plea agreement announcements on the
stock returns of companies. To identify affected companies, we used a database that contains
information relating to federal criminal cases brought against organizations, including companies traded
on U.S. stock exchanges. The event of interest in our study is the announcement of a company agreeing
to a plea deal in connection with charges brought by the U.S. Department of Justice.

Data Collection

We used the Corporate Prosecution Registry (the “Registry”),** which is a joint project of the Legal Data
Lab at the University of Virginia School of Law and Duke University School of Law. It aims to provide
comprehensive and up-to-date information on every federal organizational prosecution in the United
States since 2001. The information in the Registry was collected from Public Access to Court Electronic
Records (“PACER”), an electronic public access service that allows the public to access case and docket
information from federal courts, as well as the Department of Justice website.

The Registry includes information on whether plea agreements were entered into by federal
prosecutors and whether the defendant was a publicly-traded company in the U.S. for each criminal
case in the database. In addition, the Registry contains information about settlement payments made by
affected organizations, any fines assessed, and other payments made or punishments levied. Finally, the
Registry includes information for the date of the plea. We used the Registry to identify those companies
that entered into a plea agreement with federal prosecutors between January 1, 2008 and September 4,
2018, the date we queried the database (the “Relevant Time Period”).
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Because stock prices for privately-held companies are generally unavailable, we restricted the analysis
to companies that are traded on NYSE or NASDAQ. We filtered out those companies that were not
designated by the Registry as a “U.S. public company.” We verified whether these companies were
indeed traded on U.S. stock exchanges utilizing a Yahoo Finance database.'® After these filters were
applied, the database (the “Initial Database”) reflected plea agreements entered into during the
Relevant Time Period by companies traded on U.S. stock exchanges. We refer to each of the plea
agreements as a “Plea Event.” There are 58 Plea Events from 51 companies in the Initial Database. We
removed seven Plea Events that were associated with large financial institutions from the Initial
Database, as these firms have been involved in large amounts of litigation after the financial crisis.

Stock prices typically react to news or the announcement of an event prior to the event occurring. Such
an impact is referred as an announcement effect. To correctly evaluate the relationship between the
plea agreements and stock prices, it is important to identify the dates when the plea agreements were
announced. For each Plea Event in the Initial Database, we searched the DOJ website?® for a press
release announcing the plea agreement between the company and the DOJ. Because the DOJ did not
publish a press release regarding every plea agreement in the Initial Database, we revised the database
to include only those Plea Events with an associated plea agreement press release available from the
DOJ website, as it is difficult to identify the first instance of public knowledge of these plea agreements.
This gave us 43 Plea Events from 39 companies (the “Database”).

We downloaded stock price data relating to each Plea Event in the Database from Yahoo Finance and
Alpha Vantage, a website that collects and publishes financial data relating to U.S. companies.’
Specifically, we downloaded stock price data for the affected companies one year preceding and one
year following the announcement of a Plea Event, which we defined as the earlier of (1) the DOJ press
release, or (2) the date the plea agreement was filed, as reflected in the Registry (the “Event Date”).

We also downloaded performance data for the S&P 500 stock market index from January 1, 2007 to
September 5, 2018 from Yahoo Finance. We used the S&P 500 stock market index as the market
benchmark in the analysis. The use of a common market index as the market benchmark is standard in
event studies, including studies that analyze companies across multiple sectors.®

Event Studies

We followed a standard event study approach to analyze whether the stock returns of a company
displayed any abnormal behavior on or around the Event Date.® The approach uses daily stock prices of
a company and a market index from before and after the Plea Event.

It is important to incorporate a market index into an event study. Doing so helps the researcher
accurately identify the reason for a change in the stock price. If, for example, it was observed that a
company’s stock returns went down during the time frame, such a change could be because the market
reacted to the event negatively, but it could also be because the broader market went down for other
reasons. In order to isolate the impact of the event, it is important to identify the changes in stock
returns due to the average market effect.

We conducted an event study as follows for the 43 Plea Events.

First, we identified three important dates and periods. The first is the Event Date, which is the earlier of
(1) the DOJ press release, or (2) the date the plea agreement was filed, as reflected in the Registry. The
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second is the estimation window, which includes the time period starting 220 market days prior to the
Event Date and ending 16 market days prior to the Event Date.?’ As described below, we utilized data in
this window to estimate how the company’s stock returns are typically correlated with the market
index. The third is the event window, during which we tested for abnormal returns. We modified all the
dates in our database to be relative to the Event Date. Specifically, the Event Date was Day 0, the day
before the Event Date was Day -1, and the day after the Event Date was Day 1, etc. We utilized three
event windows, one from 10 days before the Event Date to 10 days after the Event Date, one only on
the Event Date, and one from the Event Date to 10 days after the Event Date. These three event
windows are illustrated in Figure 3: Example Selection of Important Dates in the Event Study.

Figure 3: Example Selection of Important Dates in the Event Study
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Second, we predicted the relevant company’s expected stock returns during the event window.
Expected returns are the returns that one would expect in the absence of noteworthy events. To do so,
using data from the estimation window, we implemented a market model that assessed the correlation
between the stock returns of the relevant company and the overall returns of the stock market (the S&P
500).2! This correlation is often defined as the market beta. We then used this market beta and market
return data during the event window to predict how the company’s stock would have normally behaved
during the event window, that is, how the stock would have behaved in the absence of the event itself.

Third, we calculated the abnormal returns. To do so, we compared the predicted normal returns of the
company’s stock, estimated as described above, with the actual stock returns in the event window. This
gave us the forecast error, which we refer to as the stock’s abnormal returns. Because it is impossible to
forecast stock returns perfectly, abnormal returns are typically non-zero on any given day in the event
window, but when aggregated, they should be close to zero in the absence of plea agreements. The goal
of the analysis is to evaluate whether announcements of plea agreements were associated with
abnormal returns that were outside of normal ranges.

For each of the 43 Plea Events (affecting 39 firms), we conducted event studies for three different event
windows: Day -10 to Day 10, Day 0 to Day O (during the date of the Plea Event), and Day O to Day 10.

For each event window for each Plea Event, we summed the abnormal returns during the event window
to determine the cumulative abnormal returns (the “CAR”) for each Plea Event.
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Braskem S.A. was one of the companies in our sample. Its stock price increased immediately after the
announcement of the event. Overall, the CAR was equal to 6.97% during this 21-day event window.
Their CAR is shown in Figure 4: CAR of Braskem During the Event Window From Day -10 to Day 10.

Figure 4: CAR of Braskem During the Event Window From Day -10 to Day 10
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We next aggregated the CAR across all Plea Events in the Database by calculating the average CAR
values for all Plea Events (the “CAAR”). Aggregating the results allowed us to draw overall inferences
regarding the effect of plea agreements.?? The closer the CAAR is to zero, the less the impact a Plea
Event had on a stock’s returns.

To draw these inferences, we used a parametric one-sided t-test. We tested whether the CAAR was less
than or equal to zero (the “Null Hypothesis”) during the event window. The t-test generated a p-value,
the greatest probability level for which the t-test fails to reject the Null Hypothesis. Therefore, it is more
likely the Null Hypothesis is true when the p-value is higher.

Model Results & Conclusion

As demonstrated in Figure 5: CAAR During the Event Window From Day -10 to Day 10, for the event
window that goes from Day -10 to Day 10, the CAAR prior to the Event Date was very close to zero, but
after the Event Date the CAAR started rising and eventually plateaued. The CAAR was 1.5% during this
21-day event window.
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Figure 5: CAAR During the Event Window From Day -10 to Day 10
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However, even though the CAAR was positive in this event window, the t-test indicated that it is not
statistically significant at the 95% confidence level.

For the other two event windows, which both start from the Event Date, the CAAR is greater than zero,
and the p-value of the t-tests indicate that it is statistically significant (at the 95% confidence level). We
reject the null hypothesis that stock returns decline or remain the same after a plea deal
announcement. Table 1: Model Results reports the CAAR for each of the event windows, the p-value,
and whether the CAAR was positive and significant at the 95% confidence level.
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Table 1: Model Results

Event Window CAAR p-value IS)iogsni:i/c:\:tly
Day -10 to Day 10 1.49% 15.09% No
Day 0 to Day O 0.56% 3.28% Yes
Day 0 to Day 10 2.08% 2.15% Yes

For any additional inquiries, please contact info@vegaeconomics.com.
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