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1. Introduction

1.1. An Overview

Among other factors, the functioning of today’s global financial system strongly depends on trust
(Tonkiss, 2009, p. 196). Over the recent years a number of scandals has repeatedly challenged this trust
of consumers in banks and other financial institutions. A prominent representative of these scandals
during and in the aftermath of the financial crisis involving the London Interbank Offered Rate (Libor)
will be examined on the following pages in part I of this thesis. At the heart of part II will then be the
question, whether banks or rather shareholders are negatively affected by fines imposed by regulatory
authorities.

In part I the thesis therefore first gives a detailed overview of what the Libor actually is. This serves as
a foundation to understand how and why it was manipulated. It will concentrate on the misconduct and
the financial penalties of individual banks that have been fined as of May 2018. Therefore, the matter
of Barclays plc, the first bank to settle the claim, will be discussed in greater detail before following the
timeline of events until with Citigroup Inc. the last bank was fined in 2016. Being familiar with the
misconduct and the fines of the banks it will be shortly examined on what dates the market was informed
about the ongoing investigations into the banks that received a financial penalty later on. For this a
research based on the daily press will reveal when this information went public.

In the second part of the paper, as a component of an event study, several statistical as well as economic
models to estimate returns in the absence of the event of interest will be introduced. The procedure aims
at calculating the abnormal return (AR), which is the stock price movement attributable to the event of
interest only. In advance two points in time have been thought of providing abnormal returns in the
context of the scandal.

First, following the semistrong-form of the efficient market hypothesis, the study will focus on a two-
day period when the market was informed about investigations against single companies. The second
point in time will be a two-day period, when the banks were finally fined.

Due to the limited results from this, a promising third point in time will be identified and analyzed. Next,
the AR is set in context of the market capitalization of the banks. As this sheds new light on the previous
results, some additional reasoning is provided to explain the findings.

1.2. The Libor and Its Importance

The London Interbank Offered Rate, commonly known as Libor, is in many articles referred to as the
world’s most important number (Talley and Strimling, 2013). It primarily indicates the rate at which
banks can borrow at an unsecure basis from each another ranging from extremely short-term periods
such as overnight up to time spans of 12 months (Hou and Skeie, 2014, p. 1). In fact, however, it is far
more than that. The Libor also serves as an important reference rate and has as such implications on
many loans, bonds, mortgages, derivative securities and other products in the financial market
(Needham, 2012, p. 1). The London Interbank Offered Rate gives contracting parties the possibility to
build on interest rates that automatically adjusts to the funding costs of large banks in the inter-banking
market. An example of how this benchmark rate frequently serves to the public sphere is given by
looking at the loan market. Loans at times have an interest rate that is partly fixed and partly reflecting
current Libor rates. By adding this fixed margin of a few percent to the London Interbank Offered Rate
one can account for the risk premium of a private loan compared to the relatively secure inter-banking
short term borrowing rate itself (MacKenzie, 2008). Contracting parties now have the possibility to pass
on interest rate changes in accordance with the changes of the Libor. Needham 2012 states, that loans’

-3



interest costs linked to Libor make up as much as $10 trillion. According to estimations of the British
Financial Service Authority from 2012, the value of such and other contracts that are depended on the
Libor sum up to a range of $300 trillion to $800 trillion (Wheatley, 2012, p. 76). The size of the number
becomes clear if it is compared to the combined GDP of all OECD countries in the same year 2012,
which was roughly $47 trillion (data.oecd.org, 2018). One can already guess that minor shifts to the
Libor due to manipulation can have a huge impact on the market in absolute terms.

Part I — The Libor Scandal

2. History and Calculation of the Libor

The London Interbank Offered Rate was created during the 1980s to primarily serve the loan market
(Wheatley, 2012, p. 75). The first administer of the Libor however, was the British Bankers’ Association
(BBA), responsible for the rate setting process, after banks have experienced an incentive to underreport
borrowing costs (Hou and Skeie, 2014, p. 1). Later, the administration of the Libor was transferred to
the Intercontinental Exchange (ICE) Benchmark Administration (IBA) in 2014 in the aftermath of the
manipulation of the interest rate benchmark (ICE, 2014, p. 1).

To understand how the Libor was manipulated it is important to know how it is calculated. Under both
the BBA (Hou and Skeie, 2014, p. 1) as well as the IBA (thomsonreuters.com, 2014) administration
Thomson Reuters has been responsible for the actual calculation of the Libor. To do so, Reuters daily
asks a number of panel banks the following question. “At what rate could you borrow funds, were you
to do so by asking for and then accepting inter-bank offers in a reasonable market size just prior to 11
am?” (ICE, 2017, p. 1) As depicted in table 1.1 the current panels of banks answering vary with the
currencies the Libor is calculated for. The number of currencies has repeatedly changed over time with
the Libor being previously computed for as much as 10 different currencies (Wheatley, 2012, p. 76) of
which the following five remained:

BANK/CCY USD GBP EUR CHF JPY
Lloyds Bank plc : : : : ‘
MUFG Bank, Ltd

Barclays Bank plc

Mizuho Bank, Ltd.

Citibank N.A. (London Branch)

Cooperatieve Rabobank U.A.

Credit Suisse AG (London Branch)

Royal Bank of Canada

HSBC Bank plc

Santander UK Plc

Bank of America N.A. (London Branch)

BNP Paribas SA, London Branch

Credit Agricole Corporate & Investment Bank

Deutsche Bank AG (London Branch) ‘
JPMorgan Chase Bank, N.A. London Branch ‘ : ‘ ‘ ‘ Table I.1

Société Générale (London Branch) : ‘ * .
Sumitomo Mitsui Banking Corporation Europe Limited * ‘ (thelce.com, 2018)

The Norinchukin Bank
The Royal Bank of Scotland plc
UBS AG

In total there are 20 major banks of which some are part of just one panel as for example the Bank of
America. Most credit instituts however, are part of many panels at once such as i.e. Lloyds. The
prerequisite for becoming a major bank that can participate in setting the rates is a “relevant market
activity, expertise and reputation” (ICE, 2014, p. 9). Each bank that is part of a panel has to provide the
answer to the above given question with respect to seven different maturities ranging from overnight,
over a few months up to a year (Hou and Skeie, 2014, p. 2). Prior to 2013 there were 15 different
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maturities this resulted in a combined amount of 10 currencies times 15 maturities = 150 different Libors
(Wheatley, 2012, p. 76). The reduction in the number of currencies and maturities the Libor has been
calculated for was part of the recommendations of the so-called Wheatley Review (Wheatley, 2012, p.
37), the UK regulators’ response to the manipulations with a strong impact on the reforms of the Libor
in the aftermath of the crisis (ICE, 2014, p. 1).

The current administrator of the Libor, the Intercontinental Exchange (2017), provides a detailed
overview about how the Libor is calculated today. Once Thomson Reuters receives the estimated rates
from the corresponding banks each day around 11 o’clock, they identify the 25% highest and lowest
rates in each panel to exclude it from further considerations. The exact number of excluded responses
depends on the size of the groups of banks in the specific panel. In the next step the arithmetic mean is
calculated from the other 50% responses. This mean is then published at the same day usually at around
11:55 am British Standard Time as the London Interbank Offered Rate of a certain currency and tenor
for that day (ICE, 2017, p. 2).

3. Reasons for Banks to Manipulate the Libor

The reasons for manipulation are twofold.

Firstly, a bank might engage in a large contract with a third party that is based on the Libor. Hence, it
would be in the banks interest to manipulate the rate to gain from an advantageous movement of the
benchmark (Hou and Skeie, 2014, p. 7). Just one example for such a contract with a link to the London
Interbank Offered Rate provided by Bodie and Kane (2014, p. 821) is an interest rate swap. Company
A would i.e. want to set on increasing future interest rates or to be more precise on an increasing Libor,
which often serves as a reference for such contracts. Company A is currently holding a large position
with a fixed interest rate. The bank might not believe in interest rates to rise and so it offers to pay
Company A the interest of an equally large position according to the Libor in exchange for Company
A’s fixed interest. The Bank’s payoff then is the Company’s fixed interest minus the interest it has to
pay according to Libor. To maximize its payoff the bank therefore has an incentive to keep the responses
it provides to Reuters lower than it actually would. Depending on the position the bank takes in such a
deal it might also want to manipulate its answer in the upward direction.

Secondly, evoked by the financial crisis, there was another incentive to provide consistently lower rates
according to Hou and Skeie (2014, p. 7). One feature of the Libor was that the individual responses of
the banks were publicly available (Wheatley, 2012, p. 37). The idea behind this mechanism had been
that banks would not dare to manipulate rates that are under constant public surveillance. However, at
the same time this feature has put banks under pressure not to reveal their true costs of borrowing as not
to be identified as having liquidity problems during the peak of the financial crisis (Hou and Skeie, 2014,
p.7). Therefore, banks had a management driven incentive to manipulate responses submitted to Reuters
in the downward direction.



4. The Scandal
4.1. Timeline of the Scandal

Although many banks have been involved into the scandal from an early stage, this section will first
provide a more detailed overview about the sequence of events at Barclays plc only, the bank that was
fined first for manipulating the Libor. Then, due to the partial similarity to the misconduct at the other
banks it will be given a shorter overview of Barclays’s competitors on which further penalties have been
imposed. Although not part of the later following analyses the section also provides an overview of the
crucial roles brokers played in the scandal to facilitate the manipulation for some banks.

Not matter of this thesis however are any private Libor related lawsuits.

It is important to consider that banks and brokers have in the following cases not solely been fined for
manipulating Libor, but also for the misconduct in the context of other benchmark submissions such as
EURIBOR. EURIBOR is administrated by the European Banking Federation and similar in terms of
structure and usage to the London Interbank Offered Rate (FCA, 2012a, pp. 5-8). Although fines were
meant to cover the misconduct often relating to several benchmarks, the thesis just concentrates on the
wrongdoing in the Libor context and assumes the fines to be fully based on the Libor manipulation.

The summary orientates at the sequence of settlements of parties involved and is based on the detailed
investigation of regulatory authorities from all over the world. Thanks to a wide range of publicly
available orders, agreements, final notices and statements of facts published by these financial
authorities, it is possible to retrace the scandal in great detail. As evident from the following summary
the British Financial Service Authority (FSA), the American Commodity and Futures Trading
Commission (CFTC), United States Department of Justice (DoJ) and the European Commission (EC)
are the most important financial regulators in the scandal.

4.1.1.The Matter of Barclays plc

It was revealed that following the findings of the US Department of Justice (2012a, p. 5), the
manipulation of the Libor started as early as 2005 with the large British bank Barclays plc regularly
manipulating the Libor to gain from derivative transactions until around 2009. The Financial Service
Authority (2012a, p. 10) states that to do so, nearly every day in this period, individuals at the derivative
department influenced another department responsible for the submission of the perceived costs of
borrowing verbally, via e-mail or through instant messenger. During this period, it was primarily the
US-Dollar but also the Yen Libor that was affected the most (FSA, 2012a, p. 11). The notice of the
British FSA also provides evidence by citing numerous conversations between derivative traders and
submitters who gave positive responses to the inquiries of traders to alter rates. The following shows a
conversation via e-mail from 13 March 2006 as reported by the FSA (2012a, p. 12). The submitter’s
expression proves, that he is well aware of the fact that his conduct is not in accordance with law and
order:

Trader C: “The big day [has] arrived... My NYK are screaming at me about an
unchanged 3m libor. As always, any help wd be greatly appreciated.
What do you think you’ll go for 3m?”

Submitter: “I am going 90 altho 91 is what I should be posting”.



Trader C: “[...] when I retire and write a book about this business your name will be
written in golden letters [...]”.

'7,

Submitter: “I would prefer this [to] not be in any book

Additionally, the FSA (2012a, p. 12) also provides examples of calendar reminder set by submitters as
not to forget to manipulate the rates in accordance with the agreements made with traders. This reveals
the routine of the manipulation. An example of how requests of trader were taken into account by
submitters is given by citing an 18 December 2006 incident, were a calendar entry of a submitter stated
“USD 3mth LIBOR DOWN?” (FSA, 2012a, p. 15). According to the British authority it is evident that
the submitters frequently followed the instructions received from the traders and adapted their Libor
submissions. This can be seen by looking at the submission of the day, the calendar entry above related
to:
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(1) 14.12.2006 (2) 15.12.2006 (3) 18.12.2006 (4) 19.12.2006 Graph IV.1 (FSA, 2012a, p. 12)

The downwards manipulation appears very obvious in this case and perfectly coincides with the
submitter’s reminder in his calendar. US-Dollar and Sterling Libor submitters at Barclays were
furthermore asked by external traders from other banks to take their trading positions into account.
Submitters of US-Dollar Libor followed such requests (FSA, 2012a, p. 19). The FSA (2012a, p. 19)
cites the answer of the external trader who thanked by offering an expensive champagne in exchange.
Further, Barclays’s employees are also reported to have attempted to influence submitters at other banks
(FSA, 2012a, pp. 22, 23).

As already mentioned there was a second reason for manipulating the Libor that was not primarily profit
driven. According to the FSA’s notice (2012a, p. 23) this type of manipulation at Barclays lasted from
2007 to 2009. Following the explanation of the Federal Reserve Bank of New York (2012a, p. 1) with
the beginning of the financial crisis in 2007 fewer funds were available at the market and the cost of
borrowing was therefore harder to determine. Barclays found itself soon among the highest submitters
(FSA, 2012a, p. 24). In summer 2007 however, media began to question Barclays high perceived costs
of acquiring money from the market. The FSA as well as the CFTC (2012a, p. 19) both quote a
Bloomberg article, were the author asked, “what the hell is happening at Barclays [...] to charge [...]
premium interest”. Concerned about media attention that might raise public perceptions of liquidity
problems senior management at Barclay’s told submitters to lower the rates (FSA, 2012a, p. 23). The
idea was to lower them by as much as not to be one of the highest submitters (FSA, 2012a, p. 25).
Graphic I1.2 and I1.3 show the submissions of Barclays and of JP Morgan, the average lowest submitter



during the peaks of the financial crisis. The red line is the 3 month US-Dollar Libor in the period of 01.
August 2008 to 01. January 2009."
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(theguardian.com, 2012)

Barclays had the concern that other banks were not stating their true costs of borrowing and thus
contacted a number of authorities including with the FSA, the Bank of England, the Federal Reserve
Bank of New York and the BBA (FSA, 2012a, p. 23). The Federal Reserve Bank of New York (2007,
p. 1) provides several e-mails from Barclays to authorities from as early as 27 August 2007, where an
employee at Barclays first mentioned unrealistically low rates of peers. Apart from several other e-mails,
there are also transcripts of phone calls to the New York Federal Reserve Bank available. In a phone
call of 11 April 2008 for example, an employee openly admits rate manipulation at Barclays und unveils
concerns of media attention if not participating at submitting unrealistically low rates.

“[...] there was um, an article in the Financial Times, charting our LIBOR contributions and comparing
it with other banks and inferring that this meant that we had a problem raising cash in the interbank
market [...] And um, our share price went down. [...] And so we just fit in with the rest of the crowd,
[...]if we didn’t do it [...] It draws, um, unwanted attention on ourselves.” (Fed NY, 2008, p. 6)

Going on in the sequence of events, the Wall Street Journal was first to raise public concerns about
possible manipulations of the Libor on 16 April 2008 (Mollenkamp, 2008). Earlier newspaper articles
already questioned the low Libor fixing, but the WSJ was first to clearly mention possible manipulative
conduct (Hou and Skeie, 2014, p. 7).

Following the publication of the article, the BBA contacted Barclays on two occasions on the 17 April
and 2 May 2008 to speak about the reporting of low rates due to fears of media attention according to
the FSA’s notice (2012a, p. 29). On 10 June 2008 a report and on 5 August 2008 a feedback statement
as well as a guideline on Libor submission for the banks was published by the BBA. Although Barclays
was one of the banks to respond to the BBA's report, its feedback statement concluded that the banks
submit true Libor rates (FSA, 2012a, pp. 29, 30). Here a major problem with the BBA being the
administrator of the Libor became recognizable. Its lack of authority (Kohn, 2014, p. 474). The BBA
acknowledged the problem of possible media attention but rejected to change the Libor calculation for

! Similar graphs for other panel banks important to this thesis are attached: Graphs A.1-A.5




the sake of transparency (BBA, 2008, p. 9). According to the FSA (2012a, p. 30), Barclays manipulation
of the rate continued even after Lehman Brother went bankrupt in autumn 2008. Authorities furthermore
criticized Barclays failure to provide an adequate level of controls and to adapt the submission process
of Libor even after the receipt of the report of the British Bankers’ Association (FSA, 2012a, pp. 31,
32). But how was compliance involved into the events regarding Libor submission during the financial
crisis? Although it was informed about the conflict of interest relating to the submission process in late
2007, it did not take any steps to address the issue (FSA, 2012a, pp. 36, 37).

As already mentioned not just the British, but also the American authorities investigated in the matter
of Barclays. Those authorities included The Commodity Futures Trading Commission (CFTC) and the
United States Department of Justice (DoJ). Published in an order of the CFTC (2012a) and in a statement
of facts that is part of an agreement of the US Department of Justice (2012a) on the same date as the
FSA’s notice, allegations are similar to that of the FSA with both regulators first concentrating on
derivative-based manipulation and later on manipulation due to fears of media attention.

The investigations of the FSA, CFTC and the US Department of Justice ended on 27 June 2012. As a
consequence of the misconduct at Barclays plc, the bank was fined of 59.5 million Pound (FSA, 2012a,
p. 1), 200 million US-Dollar (CFTC, 2012a, p. 30) and 160 million US-Dollar (DoJ, 2012b, p. 3)
respectively by the before mentioned authorities.

After these findings were published, Martin Wheatley who was managing director of the FSA was
instructed by the UK government to prepare a report on the Libor. The final draft of his report was
released in September 2012 (Wheatley, 2012, p. 5). He made a number of suggestions to adapt the Libor
including, among others, the following points that were probably most important. Wheatley
recommends reducing of the amount of currencies and tenors restricted to those that are actively traded.
He further suggests delaying the publication of banks’ submissions for 3 months to avoid the risk of
negative media attention and searching for a new administrator for the Libor other than the BBA
(Wheatley, 2012, p. 8). With this he laid the foundation to the now current form of the interest rate
benchmark.

4.1.2. Other Banks Involved

UBS was the second bank to be fined on 19 December 2012 for manipulating the benchmark interest
rate Libor. The fine imposed by the CFTC, the United States Department of Justice and the FSA were
700 million US-Dollar (CFTC, 2012b, p. 59), 500 million US-Dollar (DoJ, 2012¢, p. 5), 160 million
Pound (FSA, 2012b, p. 1) respectively. Additionally, another Swiss authority, the Eidgendssiche
Finanzaufsicht FINMA, imposed a fine of 59 million CHF (FINMA, 2012, p. 12). The amount that UBS
AG had to pay was therefore well above that of Barclays plc. All four authorities identified the same
two reasons for Libor manipulation as at Barclays. Just the periods of accused misconduct vary among
the authorities. Still, the time spans are comparable to the misconduct at Barclays plc with the CFTC
estimating the period of manipulation with the motive of gaining from derivative trading from January
2005 to June 2010 and the manipulation to avoid media attention from August 2007 to mid 2009.
Differently to Barclays, UBS mainly manipulated the Libor submissions of the currencies of Japan,
Switzerland, the UK, and from the euro area. Another dissimilarity is that authorities identified among
others a single individual, a UBS Yen derivative trade, who routinely and methodically over a period of
several years manipulated the Yen Libor (CEFTC, 2012b, pp. 3, 4). Through the whole scandal this person
will be referred to as the key person of misconduct in relation to Libor. He established a network of
collusively operating individuals, who often affected Libor postings. The trader achieved this by
manipulating UBS’s own submissions, by making use of affiliations to former colleagues, who worked
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at other banks and by spreading wrong information in the market to affect panel banks’ submissions to
his favor (CFTC, 2012b, pp. 3, 4). The FSA (2012b, p. 12) provides evidence, that this trader even
offered compensations to external corrupt brokers for manipulating their submission such as in this case
for the 6-month JPY Libor “if you keep 6s unchanged today [...] I’ll pay you, you know, 50,000 dollars,
100,000 dollars”. According to the United States Department of Justice (2012d, p. 24), this Yen trader
made a profit of $40 million in 2007, $80 million in 2008 and around $116 million till September in
2009 for UBS before he changed the employer. Other derivative traders at UBS continued with their
manipulation even after investigation of the CFTC had started in October 2008 (CFTC, 2012b, p. 4, 5).

The next bank to settle was Royal Bank of Scotland (RBS). Again, it was the institutional triangle of
CFTC, Dol and FSA that imposed heavy fines on the bank. The FSA demanded 87.5 million Pounds
(FSA, 2013a, p. 1), the CFTC 325 million US-Dollar (CFTC, 2013a, p. 39) and the United States
Department of Justice 150 million US-Dollar (DolJ, 2013a, p. 8) all on 6 February 2013. Individuals at
RBS mainly manipulated the Libor submissions of the Yen, Swiss Franc and US-Dollar (FSA, 2013a,
p. 1). Other as at Barclays, the FSA does not accuse RBS of manipulating the Libor to avoid media
attention. But, apart from influencing Libor to benefit from derivative trading from October 2006 to
November 2010, the FSA identified a strong influence of the bank’s money market traders on the
submission process (FSA, 2013a, p. 20). As a consequence of an internal reform at RBS, the money
market and the derivative department were merged in early 2006 to enhance communication according
to the Financial Service Authority (2013a, p. 10). Submitters did have information about the activities
of money market traders and were able to borrow and lend funds from and to the market themselves.
With money market transactions depended on the Libor, submitters sought for strategies to profit from
rate manipulation benefiting their own and the money market traders’ positions. Additionally, those
positions had to be hedged by using derivatives, which at times were linked to Libor as well (FSA,
2013a, p. 10, 11). Submitters were motivated to do so as their bonuses were dependent on the
performance of the department that was in charge of the money market transactions (FSA, 2013a, p.
20). Furthermore, the bank sought to influence corrupt broker firms by generating trades with other
banks that i.e. nullified each other but generated fees for these brokers to reward them for their attempts
to manipulate Yen Libor submissions (FSA, 2013a, p. 17, 18). Also, RBS made further collusive
attempts to influence JPY Libor by adapting its Libor submissions on external requests of other panel
banks and brokers and by themselves making similar requests to externals as well (FSA, 2013a, p. 15-
17).

Following the sentence against RBS, there were two institutional changes surrounding the setting and
the regulation of the London Interbank Offered Rate. Firstly, at the beginning of April 2013 the UK
regulator Financial Services Authority (FSA) was dissolved and replaced by two new institutions the
Prudential Regulation Authority (PRA) and the Financial Conduct Authority (FCA) (Masters, 2013).
Secondly, NYSE Euronext was selected on 09 July 2013 to purchase the Libor administration from the
BBA and was itself bought by its competitor InternationalExchange, the current administrator of the
Libor (Ridley, 2013). Therefore, the former BBA Libor was turned into the ICE Libor in the first months
of 2014.

The first fine imposed by the newly founded FCA in the context of the Libor scandal was, again in
cooperation with the CFTC, against ICAP Europe Ltd (IEL) on 25 September 2013. With IEL, a broker
that facilitates over the counter operations linked to Libor (CFTC, 2013b, p. 2), it was also first that
regulators fined a company that was not part of the Libor panels. According to the FCA (2013b, p. 1)
IEL was involved in Libor manipulation for as long as from October 2006 to November 2010 and
therefore had to pay 14 million Pound to the FCA and 65 Million US-Dollar to the CFTC (2013b, p.
46). ICAP Europe Ltd was convicted to influence Yen Libor submissions of panel banks in accordance
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with the wishes of traders at UBS AG, one of their major clients. The Yen trader at UBS AG that was
mentioned earlier played a key role in this relationship (CFTC, 2013b, p. 4). The CFTC (2013Db, p. 3)
explains that IEL used to provide panel banks with information regarding market transactions.
Especially during the financial crisis, when interbank lending became less, this information was vital
for Libor submitters of several panel banks to estimate how much it would cost to borrow in the market
(CFTC, 2013Db, p. 6, 7). Being aware of the importance of the data, the broker responsible for submitting
it is reported to have called himself “Lord Libor” according to both, the FCA (2013b, p. 9) and the CFTC
(2013Db, p. 2). The Commodity and Futures Trading Commission (2013b, p.3) found that those brokers
on the one hand side manipulated this market data before distributing it among panel banks and on the
other hand side tried to directly influence certain submitters at panel banks.

Just one month later on 29 October 2013, Codperatieve Centrale Raiffeisen-Boerenleenbank B.A, better
known as Rabobank, was fined 105 million Pound by the FCA (2013c, p. 1),475 million US-Dollar by
the CFTC (2013c, p. 52), 325 million US-Dollar by the United States Department of Justice (2013b, p.
10) and another 70 million Euro by the Dutch Openbaar Ministerie (2013). Next to EURIBOR
submissions, Rabobank primarily tried to manipulate JPY, GBP and USD Libor during a period from
May 2005 to November 2010 according to the FCA (2013c, p. 2). Other as in the case of Barclays the
authorities did not identify manipulation of the Libor and EURIBOR due to avoiding media attention
during the crisis. Rabobank’s motive for manipulation was to make profit form derivative transactions
(FCA, 2013c, p. 4). Derivative traders therefore influenced submitters on a regular basis. Also,
submitters adapted submissions to better suit the money market positions they had taken (FCA, 2013c,
p. 9). The British authority (2013c¢, pp. 12, 13) found that Rabobank also set submissions in accordance
with requests from external brokers and other panel banks mainly concerning Yen Libor submissions.
Other as at Barclays, Rabobank also made a wrong attestation to the FSA concerning the status of the
revision of the Libor submission process (FSA, 2013c¢, p. 16). All in all, accusations against Rabobank
are very similar to those against the Royal Bank of Scotland.

On 04 December 2013, in a settlement with a number of banks, the European Commission (EC, 2013)
imposed a fine of combined 1.49 billion Euro for cartel agreements. The bank Société Générale SA
failed to provide correct data on the value of sales in the first place, therefore the fine was reduced from
an initial 1.7 billion Euros in 2016 (EC). By imposing these fines, the EU Commission did unlike other
authorities primarily concentrate on the collusion among panel banks and brokers in the context of Yen
Libor and EURIBOR setting, rather than on the misconduct of single banks. Taking into account the
reduction of the penalty, approximately 670 million Euro were imposed due to the Yen Libor and 820
million Euro due to EURIBOR manipulation in a combined fine. Of the total penalty Deutsche Bank
payed 726 million Euro, Royal Bank of Scotland 391 million Euro, Société Générale 228 million Euro,
JP Morgan 80 million Euro, Citigroup (Citi) 70 million Euro and the broker RP Martin 0.247 million
Euro. The original fine of Citigroup was partly remitted by 55 Million Euro. UBS AG, the bank, that
employed the main perpetrator in the cartel of Yen Libor manipulation would have payed a fine of 2.5
Billion Euros if the EC had not granted full remission for revealing the cartel to the commission (EC,
2013).

On 15 May 2014, RP Martin, another broker involved in the Libor scandal was fined by the FCA and
by the CFTC for manipulating the Yen Libor. Partly, due to the bad financial situation of the broker, the
fine was reduced by the FCA (2014a, p. 1) down to 630,000 Pound. The CFTC (2014a, p. 29) demanded
another 1.2 million USD. Similar to IEL, RP Martin had an intermediary role in the interbank money
market. Panel banks were relying on the assessment of these brokers for costs of borrowing. Therefore,
RP Martin was in the position to indirectly influence the Libor by for example sending misleading
information to panel banks (CFTC, 2014a, p. 6) by directly asking submitters of panel banks to
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manipulate their submissions (CFTC, 2014a, p. 10) and by placing faked cash bids in the market to alter
submitters perception of borrowing opportunities (CFTC, 2014a, p. 14). Motivation for RP Martins’
employees were corrupt payments made by the Yen derivative trader at UBS AG to the brokerage house
totaling in sum at around 412.000 US-Dollar (CFTC, 2014a, p. 15).

In summer on 27 July 2014, Lloyds Banking Group, another panel bank was fined for its entanglement
into to scandal from late spring 2006 to early summer 2009 (FCA, 2014b, p. 3). Lloyds Banking Group
consists of Lloyds Bank plc and Bank of Scotland plc, that had been two individual Libor panel banks
during most of the time of the scandal (FCA, 2014b, p. 11) until Lloyds TSB acquired HBOS, mother
company of the Bank of Scotland, in early 2009 (CFTC, 2014b, p. 4). The FCA (2014b, p. 2) has
convicted the Banking Group of Libor and repo rate manipulation. According to the authority (2014b,
pp. 2, 3), the latter offence affected fees the bank had to pay to the Bank of England due to borrowing
during the crisis and was an attempt of manipulating a benchmark as well. The combined fine of 105
million Pound imposed by the FCA (2014b, p. 1) was this time higher than the single fines of American
authorities. The CFTC (2014b, p. 24) demanded 105 million US-Dollar and the United States
Department of Justice (2014) another 86 million US-Dollar with sole focus on Libor manipulation. Prior
to the acquisition the authorities identified that money market traders at Lloyds TSB that were in charge
of providing the Libor submissions for the Pound (CFTC, 2014, p. 6) and for the US-Dollar (CFTC,
2014, p. 10) sought to alter Libor to benefit from their trading position. According to the CFTC (2014,
pp. 7, 10) HBOS did the same also concerning the submission of the Sterling and the US-Dollar Libor.
It is not surprising however that the manipulation of the Sterling Libor went on even after the acquisition
took place (CFTC, 2014b, pp. 7, 10). In Addition, the CFTC has found numerous collusive agreements
between Lloyds TSB and Rabobank in the context of Yen Libor submissions. By agreeing on rates, the
employees at both banks hoped to increase the gains from positions they had taken (CFTC, 2014b, p.
11). Furthermore, because of HBOS’s bad finical situation that was ultimately solved through the
acquisition by Lloyds TSB, the bank reduced its Libor submissions to avoid negative market reactions
(CFTC, 2014b, p. 14). Finally, in 2006, submitters at both banks tried to affect other banks’ Libor
submissions by placing higher than usual bids in the cash market to alter other submitters’ perception
of costs of borrowing again to gain from certain trading positions (CFTC, 2014, p.17).

Further, on 21 October 2014, JP Morgan (JPM) was fined by the EU-Commission for cartel agreements
with RBS in the context of Swiss Franc Libor setting (EC, 2014). RBS however, was granted full
leniency for revealing the cartel to the commission. JP Morgan had to pay a 61.6 million Euro fine to
the Commission.

Unlike several banks that decided to settle with the European Commission on 04 December 2013, ICAP
denied wrongdoing and was therefore fined 14.9 million Euro on 04 February 2015 by the EC (2015)
for collusion with UBS, Deutsche Bank, Citi and RBS. The fine however was annulled on 10 November
2017 by the General Court of the European Union (2017) claiming that it was not sufficiently justified.

Just a few months later, another prominent player Deutsche Bank AG was punished by the British and
American authorities with a series of unprecedentedly high fines on 23 April 2015. The CFTC (2015a)
demanded a payment of 800 million US-Dollar, the largest fine in the authority’s history according to
its press release. The US Department of Justice furthermore asked for 625 million US-Dollar from
Deutsche Bank AG (DoJ, 2015a, p. 11) and another 150 million US-Dollar from its subsidiary Deutsche
Bank Group Services UK Limited (DoJ, 2015b, p. 11). With 226.8 million Pound the FCA (2015, p. 1)
as well imposed its largest ever fine in relation to the Libor scandal so far. This time another authority,
the New York State Department of Financial Services (NYDFS), also joined in imposing monetary
penalties of an additional 600 million US-Dollar on Deutsche Bank AG (NYDES, 2015, p. 17)
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The order of CFTC as well as the other authorities’ summaries concerning the entanglement of Deutsche
Bank into the scandal list a number of reasons that have led to this record-breaking fine.

With the motivation of increasing trading gains, a senior manager at Deutsche Bank promoted
communication among EURIBOR and Libor submitters of several currencies and derivative traders on
a routine basis (CFTC, 2015b, p. 8). Submitters were sometimes also taking own derivative positions
into account when submitting Libor quotes to Reuters (CFTC, 2015b, p. 9). The Commodity and Futures
Trading Commission (CFTC, 2015b, p. 10) found, that especially during the financial crisis Deutsche
Bank generated massive revenues from following a certain manipulative strategy concerning Libor and
EURIBOR related derivatives. The CFTC consequently states, that the department turnover was at 1.9
billion Euros in 2008 which was as much as 14.27% of the banks total turnover in that year, coming up
from 399 billion in 2007. There is also evidence that employees of the bank tried to influence other
banks’ Libor submissions with the help of brokers (CFTC, 2015b, p. 14). The Commodity Future
Trading Commission (2015b, pp. 25, 26) furthermore provides numerous examples of collusive
agreements between an employee at Deutsche Bank and the Yen trader working at UBS AG known
from the previous mentioning of the massive Yen Libor manipulation.

In the context of Swiss Franc Libor manipulation, submitters continued to manipulate rates even until
one year after investigations had started (CFTC, 2015b, p. 34).

So far, the fine may not be plausible if misconduct at Deutsche Bank is compared to that of competitors
that have settled earlier. The British Financial Conduct Authority however, gives a clear reason for
imposing a fine that exceeds pervious financial penalties regarding Libor by far. According to the
authority’s final notice, the German Bundesanstalt fiir Finanzdienstleitungsaufsicht (BaFin) conducted
a report concerning the entanglement of the Deutsche Bank into the Libor and EURIBOR scandal. As
Deutsche Bank disagreed with some aspects of this report it sought for a way of preventing further
distribution of the findings (FCA, 2015, p. 26). The Bank therefore wrongfully stated towards the FCA,
that BaFin had forbidden further distribution of the report, which was clearly not the case (FCA, 2015,
pp. 27, 28). Also, Deutsche Bank AG wrongly claimed that it had a sufficient level of controls in place
regarding Libor submission after it had been asked by the BBA (FCA, 2015, p. 29). On top of that there
were several problems during the investigation process of the FCA including slow responses from
Deutsche Bank (FCA, 2015, p. 33) or the destruction of several hundred tapes relevant to the
investigation (FCA, 2014, p. 34).

On 25 May 2016 with Citibank the CFTC (2016, p. 25) in a solo action charged a 175 million US-Dollar
fine against another global bank for its involvement in Yen Libor and and Euroyen Tibor manipulation.
Euroyen Tibor is a benchmark for Yen rates in the money market outside Japan (CFTC, 2016, p. 5). It
is again the Yen trader that was referred to before in numerous occasion that played the key role here.
After he left UBS AG in 2009 (CFTC, 2012, p. 37), he started working at Citibank in late 2009 (CFTC,
2016, pp. 5, 6), where he continued with the same techniques he used before at UBS AG to manipulate
benchmarks (CFTC, 2016, p. 8). During his time at Citibank that lasted until August 2010, the Yen
trader especially relied on former colleagues at UBS AG and his contacts to Deutsche Bank AG (CFTC,
2016, pp. 9, 10). Due to the trader’s attempts to influence Citibank’s Yen Libor submissions, Citi finally
dismissed him and contacted the CTFC (2016, p. 13).

In Addition, similar to Barclays plc, the bank manipulated its USD Libor submissions during the
financial crisis to avoid further negative attention (CFTC, 2016, p.14).

By now it became more and more clear, why the European Commission has sentenced several brokerage
houses and panel banks for their collusive behavior. The scandal that first came to light due to Barclays
perception of too low Libor rates and its own involvement in Libor manipulation has unveiled a full-
fledged network of numerous actors that systematically manipulated the Libor to make profit. The most
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sophisticated network of misconduct has established around a single aggressive Yen derivative trader
working at UBS AG. This trader made a revenue of more than 230 Million US-Dollar in less than 3
years for the company (DolJ, 2012d, p. 24).

As mentioned in the introduction to this section, private lawsuits such as putative class actions were not
considered in the timeline of the scandal. This is despite the fact, that plaintiffs have reached enormous
sums in settlements especially when looking at the most recent decisions. According to Reuters Barclays
plc had to pay another $120 million in 2015, Citigroup, mother company of Citibank, $130 million in
2017 and Deutsche Bank $240 million in 2018 to investors active in the OTC market (Stempel, 2018).
Again, in 2016 Barclays had to pay another $100 million and Deutsche Bank $ 220 million in 2017 to
other parties affected by the scandal (Stempel, 2017). Also, in 2017, Citigroup, Deutsche Bank and
HSBC consented to a settlement with future traders to pay a combined amount of $132 million (Pierson,
2017). And still, according to the 2017 annual report of UBS AG (2017, p. 382), several agencies and
authorities form a range of countries are further investigating the entanglement of banks into the scandal.
Also, several private lawsuits are pending in the case of UBS AG (2017, p. 32) as of end 2017.

4.1.3. Public Notice of the Banks’s Active Involvement in Investigation

As mentioned in the introduction, the later following event study will initially concentrate on two points
in time when abnormal returns are expected to occur. As the event in this thesis, one might primarily
understand the moment, when a fine is imposed. Therefore, a two-day event window will be constructed
on and following the dates of the imposition of the fines. But actually, investors should immediately
account for the future movement of a stock once they receive the information of an upcoming event,
that affects future profits. The following section provides an explanation of how exactly this second
moment of importance to the study was determined. Two aspects have to be considered.

4.1.3.1. Efficient Market Hypothesis

Firstly, a certain point in time has to be defined when stock prices are expected to reflect new
information. According to the efficient market hypothesis that provides different explanations of when
and how news affect stock prices, there are three different theories ranging from the weak-form
efficiency to the strong-form efficiency (Body, Kane, Marcus and Rain, 2014, p. 357). The same authors
state (2014, p. 358), that according to the strong-form efficiency, already the existence of private
information on an issue should affect the price of a stock. A good example in context of the scandal
could be the e-mails sent by a Barclays employee to several authorities in late August 2007. As stated
above these e-mails contain allusions that other banks’ Libor submissions were too low. Although this
information is not public yet and only known to few people, that were not expected to spread the
information, the assumptions of the strong-form approach however would be that stock prices
immediately reflect the consequences of potential manipulation. This does not seem to be realistic as
broad movements in the market would then have to be triggered by the trading of only a few insiders.
The weak-form efficiency in contrast simply states that the market reflects past stock price movements
(Brealey, Myers and Allen, 2017, p.332) and does not comment on information processing.
Alternatively, one could also assume no market efficiency at all. In the context of the Libor scandal even
news on a financial penalty that would put a bank at the edge of financial distress would not affect the
value of a stock. This theory does not seem to be very convincing either. A mixture of these theories,
the semistrong-form efficiency suggests that only information available to the public affect prices of
stocks (Body, Kane, Marcus and Rain, 2014, p. 358). Publicly available means that any information
channel in any language that is potentially accessible to the public has to report about the news.
Certainly, the theory also has shortcomings assuming that any (potential) stock trader or people who
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could influence them has immediately read all information out there that somehow relate to future
earnings of a company. Although this may not be the case, it is still a good approximation with
information being normally priced in within a couple of minutes. Since the following analysis will
concentrate on daily stock price movements, there is enough time for new information to be considered
by the market. Therefore, this analysis will follow the semistrong efficiency hypothesis. To do so
LexisNexis, a databank of international newspaper articles, will help to identify when involvement of
banks into the scandal became known to the public.

Secondly, it is important to clarify what information to look for. Does the assumption that was raised in
the media in September 2007 by i.e. the Financial Times that Libor may not mirror true borrowing costs
of banks already affect stock prices (Tett, 2007)? At this early stage investors can probably not yet infer
that deviations from true cost of borrowing are caused by manipulation of the benchmark. Hence, this
Point in time might be too early to expect stock price movements. On 16 April 2008 the Wall Street
Journal was first to mention manipulation as a reason for the deviations of the benchmark from the
banks’ true costs of borrowing (Mollenkamp, 2008). The WSJ article still leaves open the question of
which banks are involved and what consequences to expect. Therefore, it is still difficult to draw a link
between manipulation and potentially arising penalties reducing future dividends to investors. The next
step of the analysis though concentrates on looking for information that suggest active involvement of
the banks, such as for example the receipt of a subpoena or an individual mentioning by the press.

4.1.3.2. Point in Time When Banks were Associated with the Scandal

The first hint that authorities have started their investigation into the scandal was given in the annual
report of the Swiss bank UBS published on 15 March 2011. Here the bank states that authorities from
the US issued a summons on the bank and that Japanese institutions requested information concerning
potential Libor manipulation by UBS on its own or together with competitors (UBS, 2011a, p. 318).
The 15 March 2011 is therefore the day when investigations at UBS were made public. On the same
day, the Financial times quotes insiders by mentioning that all of the US-Dollar Libor panel banks have
been asked for information by investigators (Masters, Jenkins and Baer, 2011b). This however does not
allow a conclusion which of the panel banks is suspected of rate manipulation. Just one day later the
Financial Times published an article in which it mentions Bank of America, Citigroup and Barclays to
have also been subpoenaed by regulators now also including the British FSA according to a secret
source. Banks as well as authorities did not want to comment on these assertions (Masters, Jenkins and
Baer, 2011a). On 24 March 2011 it is again the Financial Times that referring to insider states that
Barclays is becoming more and more the prime suspect (Masters and Murphy, 2011). On 18.04.2011
the first lawsuit in relation to Libor became public. According to Bloomberg a number of banks
including Bank of America, Barclays, Citigroup, Credit Suisse, Deutsche Bank, HSBC, JPMorgan
Chase, Lloyds Bank, Norinchukin Bank, Royal Bank of Scotland, UBS and West LB were accused by
several investment funds of Libor manipulation (Milford, 2011). A private company filing of a lawsuit
however, does imply investigations and can therefore be seen as the point in time when all of those
banks have actively been involved into the Libor scandal first. Additionally, a number of banks
confirmed involvement in the now following weeks. Barclays plc (2011, p.7) confessed on 27 April
2011 in a management statement that it was under investigation by UK and US authorities. RBS (2011,
p.86) admitted entanglement into the investigations a couple of days later, also through its first quarter
management statement, released on 06.05.2018. Lloyds followed on Monday, the 16.05.2011 as stated
by the Telegraph (Wilson, 2011).

Except of Société Générale and Rabobank, all of the banks that have been fined later on were associated
with the investigations in spring 2011. One reason for Société Générale and Rabobank for not being
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mentioned so far was that at first investigation focused on the US-Dollar Libor manipulation. Société
Générale however is not part of the US-Dollar Libor panel as table I.1 reveals. It did not take long until
regulators from all over the world, now also including the EU (Masters, Murphy and Binham, 2011),
expanded their enquiry into the field of Yen Libor submission as first mentioned in the second quarter
financial report of UBS AG from 26 July 2011 (UBS AG, 2011b, p. 86). But it took half a year until
both banks were ensnared into investigations by the Swiss Competition Commission COMCO (2012),

that revealed the beginning of own investigations into Yen Libor related misconduct on 03 February
2012.

By now a number of important dates regarding the Libor scandal have been identified. Primary
motivation for this thesis is the question if the announcement of Libor related investigation or the
publication of a Libor scandal related financial penalty imposed by regulators affect banks’ stock prices.
The second part of the thesis is devoted to this question.

Part II — An Event Study Regarding the Impact of Financial Penalties

5. Effects on Stock Prices

To answer the previous question an event study is conducted, that first estimates the expected return,
the company i's stock performance 7;; that would have prevailed in absence of the event. In a second
step this estimation is then compared to actual market data 7;j; to determine the abnormal returns AR;;
(Benninga, 2014, p. 331)

(1) ARy = Ty — 1yt |2

The difference between both figures is considered to be the abnormal return (AR) that results from the
event on previously specified dates. Graph V.1 summarizes the event dates of interest:

Event Dates
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Graph V.1

2 Originally, Benninga (2012, p. 334) refers to the formula as: AR;; = 1 — (a; + BiTmr)
with the substrahend being the “Return predicted by the stocks’ @, § and the market return”
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The analysis will concentrate on changes in daily stock prices. Therefore, daily closing prices from the
New York Stock Exchange, retrieved through Thomson Reuters Eikon, will be considered. Société
Générale SA however, which is not listed in New York will be excluded from further consideration.
Also, Cooperatieve Rabobank U.A, which as a cooperative bank does not have outstanding shares will
not be analyzed either. Furthermore, the combined penalty imposed by the EU-commission on 04.
December 2013 will not be considered, as all of the banks fined in the combined procedure also settled
separately with other authorities. The event period examined will be the event date and the consecutive
trading day to make sure that even events which occur after the closing of the market are priced in. This
conduct appears especially rational, if time zone differences are considered. American authorities, that
operate close to the east coast follow Eastern Standard Time (EST), that is lagged by 5 hours compared
to the British Standard Time (timeanddate.com, 2018).

After presenting three different ways of estimating expected returns, it will be searched for a pattern
regarding the appearance of abnormal returns during the different points in time identified in Part I of
this thesis. Just after finding such a pattern, the ARs of the banks will be multiplied with the then current
market cap of the previous closing of the companies to compare the market value lost due to the penalty
with the fine itself. This will then allow an answer to the question posted at the end of part I.

5.1.  Expected Return Estimation

According to Benninga (2014, pp. 332, 333) the basis of an event study forms the so-called estimation
window, a period of time of normally one trading year or 252 days prior to the event window when the
abnormal return is expected to occur. To estimate the stock prices that would have been realized if the
scandal had not been disclosed, several methods can be used. Bhagat and Romano (2001, pp. 6, 7)
mention both statistical as well as economic models to approach the issue. At first statistical methods
will be considered.

5.1.1. Two-Factor Model (Model 1)

For the estimation window a regression is carried out that considers the daily return of both the company
i and a broad market index over the year (Benninga, 2014, p. 333):

(1) Tie = &+ BiTme + €t E

With the coefficients and the data of the market indices on the days of the event it is then possible to
estimate the return of the banks’ stocks in the absence of the event for that particular point in time as
depicted by formula (i). The model can be improved by also taking an industry specific index into
account (Benninga, 2014, p. 350). This two-factor model helps to predict stock price movements
reflected through the whole market and additionally through industry specific drivers. Benninga (2014,
p. 350) provides a multiple regression model:
(i1) Tie = & + BimTme + BuTie + eit [*

Many books including Benninga (2014, p. 334) suggest among others the usage of the S&P 500 as a
market index. But with the Libor scandal, a broad range of international banks is affected. Therefore,

3 Originally, Benninga (2012, p. 333) refers to the formula as: 7, = a; + BiTwe
* Originally, Benninga (2012, p. 333) refers to the formula as: 7y = @; + BiyarketTue +

ﬁi,lndustry rlndustry,t + €it
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the analysis concentrates on the MSCI ACWI Index that is comprised of small-, mid- and large-cap
companies from industrialized and emerging countries around the world (MSCI, 2018a, p.2). With this,
the index much better covers the market as a whole than the S&P 500 does. As an industry benchmark
the MSCI International World Index for Banks will be used. This benchmark comprises financial
institutions from as much as 23 developed countries and does therefore serve well to reflect the
industries’ market conditions and serves as a good proxy to cover stock price movements of the
international banking sector (MSCI, 2018b, pp. 1, 2).

5.1.2. The Capital Asset Pricing Model (CAPM/Model 2)

With the Capital Asset Pricing Model (CAPM), Bhagat and Romano (2001, p. 7) present an economic
model to estimate expected returns. According to Brealey, Myers and Allen (2017, p. 201) the basic of
the CAPM is, that the risk premium and the beta of a stock are proportional. The risk premium referred
to is the excess return of the stock 7; over the risk-free rate 77 (Brealey, Myers and Allen, 2017, p. 199).
Beta (f5;) expresses the stock’s contribution to the market risk (Brealey, Myers and Allen, 2017, p. 201).
The model therefore uses the tradeoff of risk and return to determine a fair return. Beta is calculated by
dividing the covariance of a stock i and the market by the variance of the market (Brealey, Myers and
Allen, 2017, p. 183):

agj
(i) p =2 P

Beside the risk premium and the company’s beta, the formula of the CAPM given by Bhagat and
Romano (2001, p. 7) further includes the risk-free rate 7y:
(v) 1= 1+ Bilrme —17) + e °
To better understand the formula, it makes sense to look at the return of a secure government bond and
a high-risk stock. With everything else being fixed it is the covariance of the asset with the market what
matters. The covariance is defined as the product of the market’s times the stock’s standard deviation
times the correlation coefficient. In the case of the secure government bond one of the three factors, the
standard deviation of the secure paper, is zero. Therefore, f; is zero as well and the expected return of
the secure bond is the risk-free rate. In contrast the high-risk stock is quite volatile and has a high
standard deviation driving up B;. B;(rm¢ — 7y) is the risk premium an investor would demand in excess
of the risk-free rate.

The CAPM however, builds on several assumption and simplifications of which the most important
ones are the following. Individuals are rational price takers with uniform expectations, who act in an
environment without transaction costs. Further, these individuals hold duplicates of the market portfolio,
which they can individually combine with investments into the risk-free asset (Bodie, Kane, Marcus and
Jain, 2014, p.291). Albrecht and Maurer (2008, pp. 303, 309) add that the market is assumed to be in
equilibrium and that a risk-free investment opportunity 7 exists and is constant over time.

Following Benninga’s (2014, p. 333) approach, the time period to estimate 3; will also be 252 days or
one trading year prior to the event. Also, as with the previous model, the MSCI ACWI Index is used to

> Originally, Brealey, Myers and Allen (2017) refer to the formula as: §; =
% Originally, Bhagat and Romano (2001) refer to the formula as Rit =Rf+Bi *(Rmt -Rf) +eit
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represent daily market movements. In reality a proxy has to be found for the rate ¢, which is risk-free
in theory. As suggested by Brealey, Myers and Allen (2017, p. 198), U.S. treasury bills can be considered
as nearly without default risk and serve therefore as an adequate proxy for this rate. In our analysis the
1-month U.S. Treasury bill over the period of 252 trading days prior to the event will be averaged and
used as 5.

The CAPM however, does not come without criticism. Apart from several assumptions that had to be
established first, the CAPM fails to convince in practice due to the non-existence of adequate proxies
for the market portfolio (Bodie, Kane, Marcus and Jain, 2014, p. 308). Further, tests with historical data
does not persuade, especially when looking at more recent time periods (Brealey, Myers and Allen,
2017, pp. 203-204). Therefore, the literature often refers to another model that includes additional
factors to come up with a more precise estimation for expected returns. The Fama-French Three-Factor
Model.

5.1.3. The Fama-French Three-Factor Modell (FF3FM/Model 3)

Fama and French have sought for additional factors that might improve predictions of the CAPM and
found that small firms outperform larger peers. Also, firms with a higher book-to-market ratio seem to
provide consistently superior returns on average (Brealey, Myers and Allen, 2017, p. 209). Bodie, Kane,
Marcus and Jain (2014, p. 345) suggest that the factors might proxy other unknown sources of risk to
the company. The two additional components included into the model besides a factor reflecting the
broad market movement hence are Small Minus Big (SMB) and High Minus Low (HML) (Bodie, Kane,
Marcus and Jain, 2014, p. 345). According to the authors, Small Minus Big refers to the return of the of
small companies compared to the return of large companies in the market. High Minus Low in contrast
is the difference in return of companies with high to low bock-to-market ratio. The resulting formula for
the model is provided by Bodie, Kane, Marcus and Jain (2014, p. 345).

(v) Tie = &+ BimTme + BismpSMB: + Binmi HML; + e

Fama and French (1993, pp. 8, 9) first sorted the stocks by size. Then two groups were formed that split
sorted firms at the median in big and small according to their market capitalization. Also, three firm
categories of the lower 30%, the medium 40% and the upper 30% regarding their book-to-market ratio
were established. The two categories combined give six different groups as for example the high book-
to-market/small size portfolio. Fama and French (1993, pp. 8, 9) took the company’s book and market
value from the end of the year t-1 to form the book-to-market ratio to make sure that the market knew
about the book equity figure of the previous year and the size component from June in year t.

Following Fama and French (1993, p. 9) the return of the three big size categories are then averaged and
subtracted from the average return of the small size portfolios to obtain SMB. The two aggregated size
portfolios are therefore relatively similar in terms of book-to-market ratio, which enables to focus only
on size differences. Similarly, to obtain HML, returns from both low book-to-market portfolios are again
averaged and then subtracted from the average of high book-to-market ratio portfolios. Here, the focus
is only on the differences in the ratio of the book value to the market value, with both portfolios being
relatively similar in size. Fama and French (1993, p. 10) further proxy the market factor with the risk
premium of the market. The latter is based on the aggregated value weighted performance of all stocks
7y in excess over the U.S. 1-month treasury bill, which represents the risk-free rate 75.

Due to data availability, for this approach of expected return estimation, the proxy for the market is not
as previously the MSCI ACWI Index. Luckily Kenneth R. French maintains a website where he provides
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a large set of data for (ry — 77), SMB and HML on a daily basis at mba.tuck.dartmouth.edu (2018). The
underlying stocks are a combination of all NYSE, AMEX and NASDAQ firms that provide the
necessary data of market and book equity (mba.tuck.dartmouth.edu, 2018). Again, the estimation
window will be one trading year or 252 days.

By now the thesis covered both, the event dates and the methods to investigate if abnormal returns have
occurred. Further, the statistical significance of the abnormal returns is important. For this the thesis
again orientates at Benninga’s (2014, pp. 338, 339) approach described in his book Financial Modelling.
Assuming a normal distribution in the residuals, he conducts a t-test to see if the single abnormal returns
are significant. The thesis will do the same at a 5% level.

Further, it has to be mentioned, that With the MSCI ACWI, the MSCI International World Index for
Banks and the combined market portfolio for the Fama-French-3-Factor-Model broad market indexes
have been chosen. Due to the large amount of companies reflected by these indexes, the impact of stock
price movements of banks on the indexes are expected to be minimal and are therefore neglected.

The following paragraphs focus on the abnormal return that resulted during the event windows. In this
first step, there will not be a direct comparison between fines imposed and the market capitalization of
the banks. Rather, the analysis first looks for consistent patterns regarding the ARs before conducting
the comparison to the market capitalization in a second step. For this comparison, one has to consider
some fundamental basics first. When buying a stock, the investor obtains the right to receive future
dividend payments. The stock price therefore is the expected discounted value of these dividends
(Brealey, Myers and Allen, 2017, p. 81). The money used to pay a regulatory fine cannot be given to
the shareholders and should therefore curb all future dividend payments to investors by its own amount.
Therefore, the company’s market capitalization, the product of the share price times the number of
shares outstanding (Brealey, Myers and Allen, 2017, p. 4) should decrease by as much as the fine. The
thesis begins searching for ARs by concentrating on the event window when shareholders were informed
about ongoing investigations against their banks.

5.2.  Abnormal Returns When Investigations Became Public

The table below summarizes the findings of this section. Generally, information regarding the individual
boxes can be found on the sides of the table. The box in the upper left corner for example belongs to an
analysis of the UBS AG. For each company, there have been three separate estimations of abnormal
returns following the models presented above. The 252 days estimation window has in all cases preceded
the dates that can be found in Table V.1. The coefficients of determination relate to the models and the
companies during the estimation window. The dates in the table mark the days t when the event occurred.
The following trading day is referred to as t+1. Additionally, the table contains the realized returns of
the companies on t and t+1 in the bottom and the market movement proxied by the MSCI ACWI in the
upper right corner. Following Benninga, the level of significance is at a 5% level and is based on the
residuals of the models over the estimation period. Table V.1,3,4,5 all follow a similar structure.
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Significance
t/t+1
56.35% 1.24% no/no -0.27% 15.03.11 -2.25% 16.03.11 -0.75%
53.49% 1.82% no/no -0.55% 16.03.11 -0.75% 17.03.11 1.28%
64.74% -0.01% no/no 1.25% 18.04.11 -1.59% 19.04.11 0.55%

15.03.11 R*2  Abnormal Return t Abnormal Retumn t+1 t t+1

Sienifi Signifi
1BICANCE | pnormal Retum t+1 | RA2 Abnormal Retumt ~ oo conc®
t/t+1 t/t+1

65.07% -3.04% no/no -0.18% 65.07% -3.04% no/no -0.18%
59.13% -3.72% no/no -1.08% 59.13% -3.72% no/no -1.08%
66.4% -1.31% no/no -1.27% 66.4% -1.31% no/no -1.27%

R”2  Abnormal Retumn t Abnormal Retumn t+1

Significance | 5y ormal Retum t+1| R"2  Abnormal Retum t Significance
t/t+1 t/t+1

57.67% 0.91% no/no -1.01% 58.83% -0.7% no/no -0.07%
51.61% 0.96% no/no -1.63% 56.48% -0.72% no/no -0.45%
58.67% -0.13% no/no -1.49% 68.52% -1.59% no/no -0.48%
Significance 1 omal Retum t+1| RA2  Abnormal Retum ¢ Eniacance
t/t+1 t/t+1

38.45% -0.29% no/no 1.09% 55.5% 1.47% no/no -1.04%
38.02% -0.3% no/no 0.96% 55.23% 1.53% no/no -1.58%

-0.7% no/no 1.19% 55.48% 0.5% no/no -1.52%

R”2  Abnormal Retum t Abnormal Return t+1

R*2  Abnormal Retum t Abnormal Retum t+1

-5.36% -1.13% -2.28% -3.49% -2.07%
-1.75% 1.72% 1.37% -0.51% 0.51% 1.57% -0.52%

Table V.1

As Graph V.1 as well as the previous analysis suggests, the banks’ active involvement into investigations
was revealed on three different days with UBS AG being the first to mention a subpoena by regulators
on 15 March 2011 (UBS AG, 2011a, p. 318). The two-factor model, the CAPM and the FF3FM manage
to explain in excess of 50% of the variation of the Bank’s stock price during the estimation period. By
further looking at R?, the FF3FM with nearly 65% of explained variation appears to be more precise
than the other two models. Although, one might expect a highly negative abnormal return for UBS AG,
being the first bank to be hit by the bad news, its realized return was with -1.78% only slightly negative
on 15 March 2011. With that, UBS AG even outperformed the market that lost in excess of 2%.
According to the CAPM and the two-factor model that solely build on market movements, the abnormal
return of the bank was at 1.82% and 1.24% respectively. Only the FF3FM identifies a slightly negative
abnormal return of -0.01%.

How can variation of ARs among the models be explained? Differences in the abnormal return come
from divergent developments of the market proxies used. The ACWI Banking index and the ACWI
MSCI lost -2.35% and -2.25% respectively. The solely US based market index of Fama and French in
contrast just lost -1.05%. With all models assuming the banks stock price volatility to be stronger than
the market volatility, they always predict higher absolute returns compared to the market. With the AR
being the difference of this prediction and the realized return, the first two models provide positive
abnormal returns. For model 3, this effect is mitigated due to a smaller absolute market change.
Why did UBS’s stock price not react stronger to the news? The media mentioned no other news
published on this day that could have mitigated a more intense reaction. It is also unlikely that the market
had already closed by the time the annual report containing the information was published. UBS AG is
headquartered in central Europe and due to the time shift market closure in the United States is therefore
in the late evening form a Swiss perspective. Divergent from the semistrong-form efficiency defined
earlier, Investors might have needed some time to digest the information of involvement that was not
easy to assess. But on the next trading day the situation did not change much. Again, UBS AG had a
negative absolute stock price development of -1.75%. With the market performing better than on the
previous day, the two factor-model and the CAPM now suggest a negative abnormal return of -0.27%
and -0.55% respectively. The FF3FM model again diverges from the other models and prompts an
1,25% positive return, also due to market proxy differences. This first application of the semistrong-
form efficiency hypothesis ends unsatisfactory with none of the abnormal returns being statistically
significant on a 5% nor on a 10 % level.
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On 16 March 2011, involvement of Citigroup Inc. and Barclays plc was published. In the case of
Citigroup Inc., the R? for both the two-factor model and the CAPM go down to only 38%. SMB and
HML seem to explain a great portion of the FF3FM model which remains at a relatively high 60% share
of explained deviations to total deviation of stock price changes. Regarding potential abnormal returns,
the picture again looks somewhat disappointing with none of the ARs of the models in t and t+1 even
exceeding the absolute amount of 1% and not being significant either. In contrast, Barclays’s
performance on the 16. March 2011 seems to be more promising with a negative realized return of -
5.36%. The models also manage to explain a greater part of the stock price deviation over the estimation
period as previously for Citigroup. The CAPM has a R? of nearly 60% and the other two models even
slightly exceed 65%. As the models account for the market movement, which has also been negative
that day, the abnormal return melts to -3.04%, -3.72% and even a relatively mere -1.31% for the two-
factor model, the CAPM and the FF3FM respectively. The differences among abnormal returns on day
t are similar to those of UBS AG on day t+1, which also refer to 16 March 2011. The ARs of the first
two models of Barclays plc are statistically significant at a 10 % level. But by looking at the daily press,
it becomes clear that other factors than the scandal drove the drop in stock prices. According to the
market report of the Press Association (PA), losses for Barclays are explained by Moody’s lowering of
the Portuguese debt rating, a market with strong exposure for Barclays plc (Williams and Crips, 2011).
Interestingly on t+1, all of the models estimate a negative abnormal return ranging from -0.18% for
model 1 over -1.08% for model 2 to -1.27% for model 3, although Barclays plc with 1.72% clearly
outperformed the MSCI ACWI by 0.44% in realized terms. This might be a good opportunity to look
deeper at Model 2 that only builds on the MSCI ACWI to understand what is going on. As mentioned
earlier, the expected return estimation for this model results from the sum of the stock’s risk premium
and the average daily one-month-T-bill. The latter is very low due to the low-interest period and
contributes just around 0.0008% to the expected returns of the companies in this part of the anlysis.
More important is the risk premium f; (rm — rf). With a B; of 1, the stock price estimation of the bank

would always be the realized return of the market for model 2. For Barclays plc on t+1 AR would be 0
then. But with banks being normally considered as on average riskier than the market, 5; of banks is
generally above 1. For this section 5; of the companies of interest ranges from 1.11 for JP Morgan up
to 2.19 for Barclays, which implies that a Barclays investor should receive more than double the risk
premium of the market for the risk they take. Therefore, according to model 2, the abnormal return is
negative on t+1.

Further, during both days there was a high volatility in the Japanese market, driven by the earthquake
on 11. March 2011 and the insecureness of the following days regarding the nuclear power plant
Fukushima. The Business Times Singapore explains that Nikkei 225 Index fell by as much as 10.6
percent on 15 March 2011 (Quah, M., 2011). Williams and Crips (2011) mention that the Japanese Index
went up by 6% the following day. This development in one of the world’s biggest markets worried
global investors. Fears of liquidity problems also strongly affected local operating banks (Quah, M.,
2011). This might have diluted the results of the event study in the thesis for the two days with the
banking sector being differently affected than the market as a whole.

Ongoing investigation into the remaining Banks important to this analysis, namely Deutsche Bank AG,
JP Morgan Chase & Co, Lloyds Banking Group and Royal Bank of Scotland plc became publicly known
on 18 April 2011, over one month after the catastrophe in Japan had commenced. But also, in the absence
of this major event, no significant abnormal return occurred. Although all of the four banks lost between
-1.6% and -3.5% in realized returns, most of this loss can be explained by broad market movements,
which incurred a minus of -1.6% that day due to the first ever downgrade of the US by the rating
company S&P (Agence France Presse, 2011a) and worries regarding Greece and Portugal in the context
of the European debt crisis (Agence France Presse, 2011b). The industry index even went down by -
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2.09% on that day. On day t however, abnormal returns ranged from a maximum of 1.53% for Lloyds
Banking Group to a minimum of -1.59% for Deutsche Bank with none of the ARs being significant nor
revealing a pattern in reactions to the involvement into investigations. If it were not for JPM, that
incurred positive realized and abnormal returns, one could at the first glance assume that the
investigations might have caused abnormal returns of the banks to be systematically negative on the
following day. But with the US bank not following this pattern, stock price reactions of European banks
were possibly rather due to the worsening of the European debt crisis.

Another interesting aspect however, can be found by taking a deeper look at the R%. All of the European
Banks have a R? in excess of 50% for each model. The American Bank’s stock price movement
however, can best be explained by the FF3FM with an astonishing R? of around 78% compared to
relatively poor 38% for the other two models. This is reminiscent of what could be seen earlier in the
case of Citigroup Inc.. Another explanation for the relative high R? of the FF3FM beside the size and
the book-to-market factor takes into account that only American Banks show this anomaly. Probably
stock price predication for US companies profits from the market proxy used. In the FF3FM model the
market is represented by a combination of solely American stocks, whereas other models rely on a
broader international market index. With the US banks being rather active in the North American
market, movements of US indexes are closer to that of these large banks’ stocks. Therefore, FF3FM
may especially supports American stock price estimation.

This first part of the analysis casts doubts on the semistrong-form efficiency. Obviously, with ARs being
positive on many occasion, the market did not immediately take the effects of Libor scandal involvement
into account. At least it can be said, that no reliable pattern regarding the ARs could be identified so far.
The analysis will therefore now concentrate on the days when the fines were imposed. The fines itself
might come as a surprise to the investors, which could have triggered some abnormal losses for
shareholders.

5.3. Abnormal Returns when Fines Became Public

The following table summarizes the fines imposed by both financial as well as cartel authorities that are
interesting to the analysis. The calculated total of 8.5 billion US-Dollar includes fines against Rabobank,
Société Générale and brokers as well as costs referring to the settlement of banks with the EU-
Commission mentioned earlier. The single fines have been aggregated in USD following the historical
exchange courses from XE Corporation (2018):

Fi i 1 R¢ 1t B:
e A inancial and Cartel Regulators/ Banks
Date
92.52 260.28 136.96 178.26 341.29 - -
200 700 325 105 800 - 175
160 500 150 86 775
All Fines in Million 64.69
USD
600
- - - - - 78.38 -
Regulator's total fine 452.52 | 1524.97 | 611.96 369.26 2516.29 78.38 175
Overall Total including Brokers, Rabobank, Societe Generale and the combined fine
g 8966.82
of the EU-Commission:

Table V.2
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On 27 June 2012 British and American regulators imposed their first fine in the context of the Libor
scandal on Barclays plc. As depicted by Table V.2, which provides an overview of the banks and the
financial authorities involved, the combined sum of the financial penalties levied on the bank was 452,5
million US-Dollar. As summarized by table V.3 below, the models used to explain expected returns all
provide a relatively high R? of 71.87%, 68.83% and 75.22% for Model 1,2 and 3 respectively over the
252 trading days estimation period.

27.06.12 R*2  Abnormal Return t Significance t/t+1 Abnormal Return t+1 t t+1

71.87% -1.82% nolyes -10.98% 27.06.12 0.92% 28.06.12 -0.22%
68.83% -1.13% nol/yes -11.5% 19.12.12 0.15% 20.12.12 0.18%
75.22% -1.28% nofyes -12.06% 06.02.13 0.15% 07.02.13 -0.45%

B Abnormal Return t  Significance tt+1 Abnormal Return t+1 R"2 Abnormal Return t ' Significance t/t+1 Abnormal Return t+1 ‘ <

-2.11% no/no -0.33% 50.96% 0.74% no/no -1.07% ‘
-1.49% no/no -0.24% 43.7% 0.96% no/no -0.91%
-0.62% no/no -1.49% 41.82% 0.94%

Table V.3

On the day of the settlement the bank’s stock first realized a positive return of 1.31%. Comparing the
positive realized return of Barclays plc on day t with the expected return for this day however, Barclays
plc had in fact a negative AR ranging from -1.13% to -1.82% depend on the model used. Considering
the market benchmark return of 0.92% this result might be surprising but can again be explained by the
CAPM-f of 2.7. The same logic can be applied to the models 1 and 3, that through their coefficients
also account for the higher volatility of banks compared to the market. More interesting however, is the
stock’s performance on the following day. The stock plummeted by -12.08%. Also, when looking at the
abnormal returns, the decrease in stock price of -10.98%, -11.5% and -12.06% is significant even at a
1% level for the Models 1, 2 and 3 respectively. Furthermore, no event occurred on that day that could
have caused such a decrease in stock prices other than happenings in relation to the fine. By now one
might assume that other banks that were to be fined by the financial regulators could incur similar losses.
Interestingly, this does not prove to be true.

The next two banks to be sued for rate rigging were UBS AG on 19 December 2012 and the Royal Bank
of Scotland on 06 February 2013. For both banks as depicted in table V.3 the fit of the models is not as
good as in the case of Barclays plc. For UBS AG, all three approaches to expected return estimation
exhibit an R?of around 50%, for RBS only model 1 tackles the 50% threshold, whereas Model 2 and
Model 3 have a lower R? of 43.7% and 41.82% respectively. The stock price loss for UBS AG on the
day, the penalty was imposed was just -1.19%. The lowest abnormal returns estimated by the models
is a minus of -2.11% provided by the two-factor model. Other as at Barclays, also in t+1 larger losses
failed to materialize. In contrast, the realized stock price movement was even positive. Due to a slightly
better market performance, the abnormal return was still negative ranging from -0.33% to -1.49%. RBS
realized not only a return of 1.32% on the day of the settlement but also a positive AR of even close to
1% according to all models. With a minus of close to -2% on the following day, the stock price also
turned negative similar to that of Barclays albeit by far not that significant. Also, abnormal returns were
negative but similar to those of UBS AG not significant.

So why did RBS incur positive stock price movements after being fined by regulators? One reason could
be that investors had initially expected the penalty to be higher. This view is supported by voices from
the international press that assumes shareholder to be relieved after RBS received a far less severe
penalty than UBS (Agence France Presse, 2013b). Table V.2 helps to compare the amounts the banks
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had to pay. The fine of UBS AG totaled to 1.525 billion US-Dollar, whereas RBS were only fined 512
million US-Dollar. This however leaves one behind with another important question. When was the fine
priced in that was expected to be higher? Obviously, there must have been a point in time other than
those examined when shareholders considered effects of the scandal.

Graph V.1 reveals that after RBS has settled with the authorities, it would now be accounted for ARs of
Rabobank and the combined fine of the EU-Commission if they had not been excluded from the
analysis.” By now, there were only 4 parties left to settle with the American and British Financial
regulators with the Lloyds Banking Group being the first one. As in the previous cases the following
table depicts the findings:

Significance Abnormal Return t+1 R*2  Abnormal Return t Significance Abnormal Return t+1

R"2
Abnormal Return t Yl Yt

1 20.01% no/no 0.83% 41.67% 0.38% no/no 0.71% i
28.76% 0.01% no/no 0.92% 36.05% 0.52% no/no -0.63%
35.26% 0.04% no/no 1.36% 58.7% 0.18% no/no -0.02%

Significance Significance

Abnormal Return t+1 R™2 Abnormal Return t Abnormal Return t+1
t/t+1 t/t+1

48.11% 0.08% no/no -0.66% 72.56% -0.48% no/no -1.66%

R*2  Abnormal Retumn t

44.8% -0.06% no/no -0.52% 60.24% 0.77% no/no -2.13%

43.61% 0.49% n0/no 0.16% 73.05% 0.83% n0/no -1.22%
t t+1

28.07.14 0.01% 29.07.14 -0.19%

21.10.14 1.38% 22.10.14 -0.15%

0.34% 24.04.15 0.44%

0.94% 26.05.16 0.22%

Table V.4

Also, this bank’s performance failed to deliver any significant results. The explanatory power of the
models estimating the returns is relatively low over the estimation period with the Fama-French-3-
Factor-Model being the most precise by providing an R? of 35.26%. On the day of the event Lloyds
stock price performance stagnated at a 0% level. Quite similar to this the market did gain a mere 0.01%,
resulting in only minimal abnormal returns of less than 0.05% in absolute terms for all of the three
models. The consequent trading day either failed to deliver a negative AR. In contrast, due to the slight
stock price improvement of the Banking Group by 0,58% and a negative market development, abnormal
returns ranged from 0.83% for model 1 to 1.36% for model 3.

On 21 October 2014, JP Morgan Chase & Co. realized a return of 2.3%, when the market moved by just
1.38%. In contrast, on the following trading day, the market outperformed JPM by 0.68%. With 78.4
million US-Dollar, the smallest of all fines (see table V.2) against the biggest bank in the Libor panel,
resulted in positive abnormal returns of 0.38% for Model 1, 0.52% for model 2 and -0.18% for model 3
on day t. Similar to those of the first day, all abnormal returns on the second day were negative but not
significantly different from 0 with ARs ranging from -0.02% to -0.71%. As typical for the US banks,
the FF3FM seems to be most promising regarding the R? with 58.7% compared to 41.67% and 36.05%
of the other models 1 and 2. Over the two days, the company’s stock price movement primarily reflected
the general market development which is not surprising bearing in mind the size of the company
compared to the fine. Also, it was nothing new to shareholders of JP Morgan to pay enormous financial
penalties. An example is a 13 billion US-Dollar settlement it the previous year according to the Wall
Street Journal (Barrett, Fitzpatrick, 2013).

The results from the analysis of the second last Bank that is subject to this part of the event study,
Deutsche Bank AG, can also be found in table V.4. On the first and second day of the event window,

" Results regarding the EU-Commission’s fine are attached to this thesis in table A.1
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the market index gained 0.34% and 0.44% and the Bank’s stock price 0.59% and 0.32% respectively.
The R?s of the models are with 44.8% for the CAPM and 48.11% for the two-factor model reflecting a
characteristic that has been observable throughout the whole analysis. Due to the fact that with the
industry index an additional factor other than the market index helped to explain variation in model 1,
the coefficient of determination is always larger for model 1 than it is for model 2. By further
concentrating at the ARs it can be noticed that on the first day abnormal returns were only marginally
different from 0O for model 1 and 2. The Fama-French-3-Factor-model in contrast reveals a positive AR
of around 0.5%. On the second day although negative for model 1 and 2 with -0.66% and -0.52%
respectively, abnormal returns failed to capture the massive fine that totaled to above 2.516 Billion US-
Dollar according to table V.2. One could argue that the market had already priced in the fine prior to the
event. What again casts doubt on the market efficiency however, is that according to the press the penalty
was higher than expected. The Stuttgarter Zeitung stresses that provisions and estimations regarding the
impact of this financial obligation and other litigation expenses was only as much as 1.5 billion Euro
for the period (Schader, 2015).

Solely fined by the CFTC, Citigroup realized a return of 2.35% on the day of the imposition of the fine
and -1.77% on the next day, while the market moved by 0.94% and 0.22%. Although looking at a US
bank, the coefficient of determination was quite high this time for all of the three models with a R?
ranging from 60.24% to 73.05%. Abnormal returns on day t were positive for model 2 and 3 with 0.77%
and 0.83% and were with this quite substantially different from the two-factor model’s performance of
-0.48%. This provides a good opportunity to take a closer look at model 1. The two-factor model
considers not just market movements, but also industry related developments. The model works
especially well if the whole banking sector is influenced by news that only marginally affect the market.
By increasing by 2.13% on that day, The MSCI International World Index for Banks supports this
theory. According to the Agence France Presse (2016a) hopes of a new Fed rate increase that would
allow banks to pass on higher rates to consumers triggered this banking index movement. Apparently,
this news is much more important for banks than it is for the market as a whole. Abnormal returns on
day t+1 were ranging up to -2.13% in the case of model 2. Agence France Presse (2016b) however
stated, that several US banks including Citi, JPM and Bank of America all incurred losses on this day
and indicated that this might be due to corrections after a previous two-day rally.

Also, for this section no clear pattern in ARs could be identified. As suggested by the media as a reaction
to the positive abnormal return of RBS, there must be another point in time when the market realized
the negative effects of involvement into the Libor scandal. Barclays plc was the first bank to settle with
the regulators and the only company to have significantly negative abnormal returns disregarding of the
model used on t+1. It might make sense to take a look at the stock price developments of its competitors
on this day.
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5.4. Abnormal Returns of All Banks When Barclays was Fined

So far neither of the two previous event categories has delivered consistent results. But when looking
closer at 28 June 2012 it becomes clear that all of the other banks under consideration also had highly
negative returns on the day after Barclays’s settlement.

28.06.12 R”2  Abnormal Return t+1 Significance t+1 RA2 Abnormal Return t+1 Significance t+1
54.14% -1.77% no 62.07% -2.06% no
53.99% -1.95% no 62.05% -2.15% no
66.36% -2.39% no 82.83% -3.04% yes

R”2  Abnormal Return t+1 Significance t/t+1 R”M2 Abnormal Return t+1 Significance t/t+1
64.53% -8.72% yes 69.61% -2.93% no
60.38% -9.42% yes 66.46% -3.54% no
64.17% -9.9% yes 70.44% -4.02% no

R”2  Abnormal Retumn t+1 Significance t/t+1 R™2 Abnormal Return t+1 Significance t/t+1
54.21% -2.08% no 61.23% -2.45% no
54.13% 2.11% no 57.26% -3.1% no
81.93% -2.99% yes -3.4% no

Table V.5

Table V.5 summarizes the stock price development of the other banks on the day when shareholders of
Barclays reacted to the fine imposed on their company. Without exception, all returns of the banks were
negative. In terms of realized returns RBS was hit hardest, closing at approximately -10% lower than
on the previous day. Further, its peers that are headquartered within the European Union seem to have
suffered more than Swiss and American competitors with Lloyds and Deutsche Bank losing -3.61% and
-4.08% respectively. The other three banks, UBS AG, Citigroup Inc. and JP Morgan Chase & co. were
negatively affected by around -2.5%. The R?s of all banks throughout for models are well above 50%
and generally higher than during the estimation periods prior to the other event dates. Worth mentioning
is the high goodness of fit of the FF3FM for the American banks Citigroup and JP Morgan with 82.83%
and 81.93% respectively. Although market movements mitigated the abnormal compared the realized
returns, still, they stayed negative as well. For RBS all ARs and for Citi and JP Morgan those that relate
to the FF3FM were statistically significant negative on a 5% level. Unluckily, the international press
reveals that there have also been other factors than the Libor scandal causing the US banks to lose
shareholder value. According to ICN.com (2012), JP Morgan had a negative return due to losses from
credit derivative trading that also affected the share price of Citigroup. Here it is questionable to what
extend losses can be attributed to Libor manipulation. In contrast, losses of the other banks are clearly
linked to the Libor scandal (Agence France Presse, 2012).

This last event window reveals a consistent pattern among the banks regarding the occurrence of
abnormal returns. It seems that there has been additional information linked to the fine imposed on
Barclays that let other banks reassess the Libor scandal’s impact on their future earnings. In the
following section the abnormal returns of the banks from 28 June 2012 will be compared with their
market capitalization.
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5.5. Comparison of Abnormal Returns and the Market Capitalization of the Banks

As in the previous section it makes sense to account for movements of the broad market and for other
factors that might drive not fine related stock price changes. Therefore, not the changes in market
capitalization based on the realized returns, but rather on the abnormal returns are important to the
analysis. Bloomberg does only provide daily market cap data for the period of five years back from now.
Beyond this time there is only weekly data available. Therefore, the number of outstanding shares of the
beginning of a week is assumed not to change through the course of a seven-day period. As an effect,
the market capitalization is assumed to be only driven by stock price changes for these short intervals.
To obtain the figures of interest at time t, the abnormal return on t is multiplied with the market
capitalization of the previous closing. For the sake of clarity, the focus will from now on be on the
FF3FM only for which the average R? over the estimation periods was highest among all models.

Already small abnormal returns result in considerable changes in market capitalization. This is due to
the large market cap the prime banks in the Libor panel have. As of 27 June 2012, the day when Barclays
plc was fined, all of the seven banks considered had a market cap that exceeded the amount of 30 billion
US-Dollar as Table V.6 shows.

27.06.12

Table V.6

The leading banks in terms of size come from the US with Citi and JP Morgan exceeding 79 billion US-
Dollar and 140 billion US-Dollar.

Table V.7 concentrates on the 28 June 2012, the day after financial regulators had levied the first fine
against Barclays plc. Further it just considers the banks that were not affected by events other than the
Libor scandal, therefore excluding Citigroup Inc. and JP Morgan Chase & Co. Two out of five
companies, namely Barclays plc and the Royal Bank of Scotland had negative statistically significant
abnormal returns on this day. The other three Banks, Deutsche Bank AG, Lloyds Banking Group and
UBS AG, did also have highly negative returns. The market capitalization lost by these banks on this
day is presented in Table V.7.

28.06.12

-4,512.75 -1,049.76 -4,095.36 -1,155.75 -1,320.15 -12,133.77

Table V.7

Barclays alone lost in excess of 4.5 billion in share price value. Compared to the height of the fine of
453 million US-Dollar (see table V.2), this reaction seems to be quite intense. Although not being
directly affected by the penalty, RBS also lost a similar amount in relation to the event. Altogether, the
event caused the share price of banks to decline by as much as 12 billion US-Dollar. When considering
Citigroup and JP Morgan, it even 18.7 billion US-Dollar were lost.® This shows, that penalties imposed
by regulators do have a strong impact on shareholders.

¥ The table V.7 including Citigroup and JP Morgan is attached to the thesis in table A.2
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The now resulting question however is why the AR of Barclays was that well in excess of the financial
penalty and which of these drivers also affected RBS and the other European banks causing such a huge
destruction of market capitalization.

5.6. Reasons for Stock Price Reactions on the Day Following Barclay’s Settlement

5.6.1. Barclays Stock Price Movement on 28.06.2012

There are several reasons that might explain Barclays stock price reaction on an individual level.

Firstly, the fine itself. The reaction of the other banks that did not receive a financial penalty shows that
the market had not adequately priced in the involvement into investigations. Therefore, with Barclays
being the first bank fined in relation to the Libor process, sharecholders have possibly not expected the
finical penalty to be imposed at all or to be that high. The FSA (2012) states in their press release that
by this point in time, the fine imposed on Barclays was the highest in history.

Secondly, according to Citywire (2012) analysts estimated that Barclays would have to cope with high
future litigation costs. The costs might mount up to sums well above the 452 million US-Dollar fine.
Shareholders were possibly driven by this fear when assessing the fine’s impact on the stock.
Thirdly, another explanation of why the stock price of the British bank decreased by more than 12%
certainly comes from personnel consequences that were discussed on the day following the settlement.
According to Citywire (2012), Bob Diamond, CEO of Barclays was likely to be made responsible for
the scandal that unfolded under his leadership. George Osborne, previous Chancellor of the Exchequer,
also put additional pressure on Barclays and Diamond, when speaking in front of the parliament on
28.06.2012 (Citywire, 2012). Martin Taylor a previous CEO of Barclays attributed the success of the
bank in the 2000s partly to Diamond's leadership (Barr, 2012). A resignation of the CEO might has
therefore not been in the interest of the shareholders.

5.6.2. Explanation for the Stock Price Movement of all Banks involved

Other reasons rather apply to all of the banks that have experienced negative stock price movements.

As indicated above, the market participants were apparently unable to estimate the effect of being a
suspect in the Libor rate fixing scandal. The fine imposed on Barclays has possibly signaled other market
participants who had also been under the regulators’ microscope, that there were soon similar penalties
to expect. Following Blend and Goodway (2012) those penalties were even anticipated to be higher, as
regulators took into account Barclays’s meaningful cooperation during the investigation.

Also, all banks involved into the Libor scandal incurred a substantial loss of reputation with the scandal
unfolding in a time when markets were still sensitive to banking news due to the financial crisis. With
reputation being an important component for doing business in this industry, some of the reduction in
share price might be related to this factor. To make matters worse for banks the international press cited
and spread embarrassing conversations among employees, previously revealed through the regulators.
The British newspaper Daily Mail for example wrote on 28 June 2012: “What is perhaps most damaging
to Barclays is the barrow boy' style language used by the traders [...] calling each other dude' and
chicken' and promising bottles of Bollinger for being let in on the scam.” (Brummer, 2012)

The following conclusion will first sum up the findings of the thesis by drawing a conclusion regarding

the efficient market hypothesis and the effect of fines as a tool for financial regulation. Then, finally, a
short assessment regarding the future of the rate will be given.
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6. Conclusion

The thesis lets the reader draw some very interesting conclusions concerning the efficient market
hypothesis. Other than implied by the semistrong-form efficiency, the market did not show any clear
reactions when involvement of a bank into the scandal was revealed. Also, over the months following
the initial publication by UBS AG, when international press brought a lot of attention to the Libor
scandal, markets failed to assess the consequences of the scandal. This could be seen by the heavy stock
price reaction of Barclays plc and its competitors on the day after the British bank had been fined. From
this day onwards however, the findings in combination with the other financial penalties seem to be
mostly in line with the theory. The absence of any further systematic negative stock price movement
shows that all following penalties have been adequately priced in prior to the settlements. What appears
puzzling however, is that there was no stronger reaction to the Deutsche Bank AG’s penalty although it
was substantially higher than expected. The reaction of Barclays’s peers on 28 June 2012 shows that
only then, when negative developments for the British competitor materialized, shareholders of the other
banks were able to account for the implications of the scandal. This reveals the inability of market
participants to draw conclusion from information that they cannot easily assess and therefore limits the
impact radius of the semistrong-form of the Efficient Market Theory.

The analysis furthermore showed how well financial fines help to penalize internationally operating
companies. The impact of such a fine is not limited to its direct reduction of shareholder value, but
implies a series of inconvenient consequences such as the shareholders’ fear of further litigation,
political pressure on key personalities to resign or a substantial reputational loss. The time following the
settlement of Barclays showed that the market’s assessment on that day was quite right. Barclays CEO,
Bob Diamond, resigned only a couple of days later (Colchester and Schaefer Mufioz, 2012). Also, as
mentioned in Part I of this thesis further private lawsuits against Barclays and other banks were filed
later on.

The thesis has revealed some of the major shortcomings of the Libor as a benchmark rate. The future
of the Libor has therefore been discussed since the scandal unfolded many years ago. Additionally,
according to Andrew Bailey, current CEO of the FCA, Libor as a benchmark is even less suitable than
it was prior to and during the scandal. Banks more and more rely on expert judgement when making
submissions as borrowing and lending became less frequent in the unsecure inter-banking market
(fca.org.uk., 2017). But still, as of today, in excess of 370 trillion US-Dollar are referenced to the rate
(Harris, 2018). Baileys assumes that a shift to another benchmark would take in excess of four to five
years and therefore agreed with panel banks to maintain Libor until the end of 2021 (fca.org.uk.,
2017). According to Bloomberg the Secured Overnight Funding Rate (SOFR) is the most promising
alternative to the Libor (Harris, 2018). SOFR is published since 03 April 2018 and is based on the
treasury repo market (Brettell, 2018). According to Reuters, a number of other benchmarks that could
replace Libor as well have been selected by a range of councils and committees around the world
(Brettell, 2018). Time will tell if any or even several of these reference rates will finally substitute the
London Interbank Offered Rate or if Libor might continue to be the most important reference rate in
the world.
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A. Attachment

Graphs A.1 to A.5 show the three-month Libor submissions of the single banks in blue
compared to the realized three-month Libor in red.
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Table A.1 delivers the results of the models for Citigroup Inc., JP Morgan Chase & Co.,
Deutsche Bank AG and Royal Bank of Scotland plc for the 04 December 2013, t, and the
following trading day, t+1, after the imposition of the EU-Commission’s fine.

R"2  Ab 1 Return t  Signifi t/t+1 Abnormal Return t+1 R™2 Abnormal Return t Significance t/t+1 Abnormal Return t+1
23.61% 1.44% no/yes 0.47% 39.12% 0.47% no/no -1.67%
21.34% 0.96% no/no -0.13% 38.92% 0.68% no/no -1.43%

0.03% no/no 0.33% 67.67% -0.62% no/no 0.03%
Abnormal Return t  Significance t/t+1 Abnormal Return t+1 R™2 Abnormal Return t ' Significance t/t+1 Abnormal Return t+1
0.99% no/yes 2.32% 45.44% 0.79% no/no -0.21%
1.22% no/no -2.05% 43.6% 0.37% no/no -0.72%

1n0/n0 -0.87% 46.26% -0.68% no/no 0.13%
t t+1
-0.17% 0.58% -0.68% 04.12.13 -0.55% 05.12.13 -0.3%

0.65% -35,00%

0,02% -35,00%

Table A.1

Table A.2 depicts the loss of the market cap data including Citigroup Inc. and JP Morgan
Chase & Co.

28.06.12

-4,512.75 -1,049.76 -4,095.36 -1,155.75  -1,320.15 -2,414.6 -4,191.19 -18,739.56

Table A.2
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