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Executive Summary

This Thesis contains a detailed event analysis where market efficiency in the event of
dividend pay-outs in the Norwegian stock market is analysed. The event analysis uses two
introduced main hypothesis’ in the form of trading strategies to establish whether either can
obtain abnormal returns. This is, excess return beyond the normal return that is to be expected

based on the stocks previous correlation to the market movements.

Hypothesis 1, the dividend inclusive strategy targets the period between the dividend
announcement and the ex-dividend date. This follows from the assumption that abnormal
stock price movements happen after the announcement of dividend, and that investor
preferences might influence the efficiency of the stock price in this period. Hypothesis 2, the
ex-dividend strategy targets the period after the ex-dividend date. The hypothesis is that
stocks is inefficient after the ex-dividend date due to investor preferences and that the stock
price returns to efficiency after an unknown time period. The ending date for the ex-dividend
strategy is calculated using the risk adjusted return of the stocks in the sample. The optimal
ending time is calculated to be nine days after the ex-dividend date as it has the highest
cumulative abnormal return.

The analysis shows that both individual trading strategies as well as both collectively has
positive cumulative average abnormal returns. However, the CAAR’s are small and paired
with the respective standard deviations, the significance tests reveal that they are not

significant at a meaningful level of confidence.

Although the abnormal returns for the trading strategies were not significant, the event study
give additional support to existing theories such as the market efficiency theory (1970) and
dividend irrelevancy (Miller & Modigliani, 1961). The data material also revealed elevated
volatility in the days following the ex-dividend date. This justifies a strong encouragement
for future research to establish the cause and implications of such. Finally, the recent
introduction of new taxation arrangement concerning private investors in Norway might
change investors preferences concerning dividend going forward. This is also an important

subject for future research in the field when sufficient data becomes available.
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1. Introduction

Ever since the birth of market places people have invested time, money and effort in the hope
of developing a method that can be used to “beat the market”. To “beat the market”
consistently over time you will have to be able to get higher returns than the risk you have
taken on should allow. According to the efficient market hypothesis (Fama, 1970) this is,
however, not possible in an efficient market. Many people do, however, believe that the
market is not always efficient and that profitable trading with abnormal returns can be carried
out — at least over shorter periods of time. Suggestions of profitable trading strategies have
been plentiful over the years. One of the problem with these strategies is that they often
simply do not provide the promised returns. Another problem is that if such a strategy should
prove to be efficient, the market would eventually become aware of the possibility and
exploit it such that the market became efficient once again. Despite of the usually short
utilization period for the strategy, large gains can still be earned from a developed working
strategy. These incentives ensure the continuous search for imperfections in the market

efficiency and should lead to increased efficiency over time.

Even though the markets have grown more international and digital over the years, the human
factors and interactions still have the potential to make the market “imperfect”. Irrational
behaviour by investors can often arise because of fear, greed, confirmation bias or other
behavioural finance factors which a machine cannot understand. The co-existence of humans
alongside trading machines in the market place have often in the past made the stock prices
make irrational moves. It is often claimed that trading algorithms makes the market much
more inclined to overreact in both market rallies and -crashes. This software most often
makes trading decisions based on actual market movements and human trades. “Fat fingers”
or such basic mistakes made by humans can prompt a flash crash of the market. The
existence, and whether they increase or decrease market efficiency as well as appropriate
regulations for these algorithms, is currently an ongoing discussion. Although this research
problem is not part of this thesis, I think it is important to understand that the liquidity caused

by these algorithms can impact the market efficiency.

In this thesis I am going to look at the efficiency of the Norwegian stock market in the event
of dividend payments. In this process I am going to look at two trading strategies that might
yield abnormal returns given that there are inefficiencies in the market. Such inefficiencies
can occur due to several known human behaviour phenomena. Dividend payments is an

interesting incident in many ways. Normally, the stock price is comprised of mostly



assumptions about the future earnings of the company as well as the assumed market value of
their assets. Once a dividend is announced to the market, the market knows with almost full
certainty that investors will receive dividend payments on their investment at a given date.
When the investors are no longer eligible to receive dividend, we say that the stock trades ex-
dividend. In this case, the stock price should fall to reflect the amount paid out to investors. In
other words, we can say that after a dividend is announced there is also a known payment
included in the investment. According to the dividend irrelevancy theory this should not have
any impact on the pricing of the stock or have any other influence on the investor behaviour
(Miller & Modigliani, 1961). This is one of the specifics about the event that makes it

interesting to investigate the effects of dividend payments on the stock prices.

1.1 Main Research Problem
I have chosen to approach this thesis in the form of an event study where I seek to answer the

question:

«Does the event of dividend payouts in the norwegian stock market result in predictable and

abnormal returns?»

To give an adequate answer to this I have chosen to construct event studies based on two
trading strategies which seek to exploit possible significant abnormal returns around the time
of stock dividend pay-outs in the Norwegian stock market. The best way to introduce these
hypothesis’ and trading strategies is by presenting a graph consisting of the theoretical
“correct” path for the stock price and the stock price development that is implied by the
hypothesis’. The orange area on the chart represents the stock price movements between the
announcement of dividend and the last day of trading inclusive right to receive dividend
(dividend inclusive). The blue area represents the time the stock trades exclusive the right to
receive dividend. We say that the stock trades ex-dividend. The hypothesis’ and connected

strategies are graphically illustrated below in two charts:
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Figure 1 Hypothesis Dividend Event: The blue line representing theoretical “Correct” stock price path, and the orange line
representing a graphic picturing of the suggested stock price movement. The x-axis show time in days since dividend

announcement.
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Figure 2 Trading Strategies: The blue line representing theoretical “Correct” stock price path, and the orange line
representing a graphic picturing of the suggested stock price movement. The x-axis show time in days since dividend

announcement.

The graph illustrates my hypothesis on how prices may act versus the theoretical path as it
should be according to EMH (Fama, 1970). The numbers are for illustration purpose only,
and not to be interpreted as any research result. The hypothesis graph is drawn “by hand” and
is only a suggestion as to how the stock price might move in the event of dividend payments.

The strategies are defined so they best can confirm or reject my hypothesis for the stock price



movements. The hypothesis is based on mostly personal observations and experiences. My
personal observations and experiences is not based on empirical calculations, but merely on
qualitative suspicion on how the stock market tend to act in dividend pay-out events. There
are several theories that might provide answers as to how such stock movements and
inefficiencies can occur. They could be driven by investor’s preferences related to dividend
pay-outs or investor behaviour that differ between professional- and amateur investors. The
latter can be the case because amateur investors might be more receptible to news articles and
analyst reports that might seek to influence the market in a beneficial way to the publisher.
The graphs have a positive gradient to reflect that the stock should be priced such that it

allows the investor to gain a fair risk premium.

Hypothesis/Trading Strategy 1 — Dividend Inclusive Strategy:

My hypothesis is that stock prices rises more sharply than they should in theory in the period
between the dividend announcement and the day before the stock is traded ex-dividend. It is
commonly accepted that the dividend announcement day is likely to have high volatility in
prices due to possible change in dividend and/or surprise reaction because of quarterly report.
Because of this, I have chosen to use the closing price on the day of announcement to give
the market one entire day of trading to give time for the market to incorporate the possible
new information into the stock price. As the ending point of the strategy I have chosen the
close of the day before the stock trades ex-dividend. This is because the stock price falls more
than the payed out dividend on the ex-dividend day according to my hypothesis. A
confirmation of this hypothesis might suggest that investors have some kind of preference for
owning a stock after a dividend have been announced. This preference can be driven by
different behavioural finance phenomena such as the preference for certain outcomes from

prospect theory that is presented in the theory chapter.
Hypothesis/Trading Strategy 2 - Ex-Dividend Strategy:

The ex-dividend strategy starts on the closing of the ex-dividend trading day. This because it
seeks to exploit the hypothesis that the stock price falls more than it should in theory on the e-
dividend day. This might happen because of overreaction due to investors preferring stocks
that have announced dividend. The ending point for this strategy is, however, not intuitive.
The ending point will have to be calculated based on what turns out to be the optimal

duration considering the cumulative abnormal returns for all events. Consequently, it will
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have to be determined based on calculations in the analysis part of the thesis. The hypothesis
anticipates positive return following the ex-dividend return based on previous research
suggesting anchoring (Chang, Lin, Luo, & Ren, 2006) as the explanation for the abnormal

return observed in the post ex-dividend days in the referred article.
From these foundations we can derive the Ho and H, hypothesis for both strategies:
CAAR=Cumulative Average Abnormal Return

H'o: CAAR;=0
H's: CAAR#0
H?%): CAAR,=0
H?,: CAAR,#0
Hy: CAAR,; = CAAR, = 0
H,:[CAAR, Vv CAAR,] + 0

1.2 The Thesis’ Structure

This thesis is mostly structured in a traditional fashion. The theory chapter describes the
different relevant terms and theories that is mentioned or in other ways utilized in other parts
of the thesis. The subsequent chapter goes more in the debt of the methodology used in
connection with the analysis. The data chapter following the methodology includes
information on the data collection and -sample descriptive statistics. The analysis chapter
contains the data analysis for both strategies and some brief intuitive remarks on the results
found during the analysis. In addition to this, the possible relationship between abnormal
returns and the relative size of dividends is analysed. This is done due to the fact that
previous research have discovered a positive relationship, and such a relationship could be a
relevant factor to discuss in the context of the event study findings. In the final part of the
chapter, the possible sources of error are covered. This is by many considered one of the most
important parts of the analysis. The final interpretations and conclusion on the results of the
analysis will be drawn in the conclusion chapter. Here I will also touch on some final

personal remarks and comments on both the results and the analysis.



2. Theory

2.1 Efficient Market Hypothesis — Eugene Fama(1970)

2.1.1 Definition

The efficient market hypothesis, EMH for short, was first stated by Eugene Fama in 1970. He
defined an efficient financial market as one in which security prices always fully reflects the
available information. He was convinced that the real-world stock and bond market was
efficient after his definition. This will imply that it is simply impossible for an investor to

expect abnormal returns on his investments in an efficient market.

Market Efficiency is often divided into three magnitudes. Strong or full market efficiency is a
market where all prices are efficient due to all information, both public and private, is
incorporated into the market prices. Insider trading cannot exist in this market because all
private information is already incorporated. Private information is in other words worthless
because it is effectively public information. This degree of efficiency is by some considered
as a theoretical world that cannot exist in real world markets, mainly due to the existence of
inside trading. Even Fama have later surrendered somewhat to this opinion. The most
realistic degree of efficiency is perhaps semi-strong and weak form. In these degrees there
can be profitable insider trading, and in fairness, most of the empirical proof and evaluations
considering EMH is biased towards the market having semi-strong- or even weak efficiency
(Ackert & Deaves, 2010). In the semi-strong form of efficiency, all the public information as
well as historical information is incorporated into the security pricing. This implies that you
cannot make abnormal returns from public information or historical information. In the
weakest form of market efficiency there is only incorporated historical information. In this
kind of market, everyone that has any form of relevant information about the stock that is not

considered historical information can make abnormal returns.
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Figure 3 Levels of Market Efficiency

For the market efficiency theory to be true, Eugene Fama points to several factors which has
to be present to achieve even weak market efficiency. The first of which is the presence of
short-selling opportunities. By short-selling is meant the procedure of being able to sell a
borrowed stock. Another crucial factor is that there exists a portfolio that recreates the
performance of the individual security. This is important to arbitrageurs as it makes it easier
to spot arbitrage opportunities and exploit them. These factors are amongst the ones that is

mentioned in critique of the efficient market hypothesis.

The graph below shows one of the main principle of market mechanisms of the EMH.
According to EMH, new information should be incorporated into the stock price instantly and
precisely. In this case, the new information makes the stock jump +20 instantly and have no
extra volatility in the coming days. This chart is only hypothetical and resembles no actual

stock price movements, but merely a visualisation of the theory presented in the EMH.
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Figure 4 Illustration of "New Information"-Event

2.1.2 Criticism

Maybe the most important academic paper that assumes serious challenge to the EMH theory
is the article “Does the market overreact?”” (Bondt & Thaler, 1985). They claim to have
proved that the market undervalues stocks with previously weak performance and overvalue
stocks with earlier robust performance. This theory clearly violates the EMH theory stating
that the investor should not be able to foresee the future direction based on previous stock
price fluctuations. Also, higher return than risk imply cannot exist. This theory also competes
with the famous momentum theory. Other criticism of the EMH is that, in many cases, the
substitute portfolio necessary for arbitrageurs does not exist. This mean that irrational
investors can misprice instruments without the arbitrageurs being able to correct it. Fama
claims that this is not a problem because irrational investors trade with each other, therefore
cancelling each other out. Many people have pointed out however that irrational investors
often have a correlated behaviour. In addition, social trading platforms means that the
investors make recommendations to each other and often do the same trades. Finally, the
criteria that the market does not react to non-information is perhaps the most apparent fault
with the EMH model. Most people agree that markets do move a lot on no news at all. In fact,
a study undertaken by Cutler et al. (1991) found that many of the 50 largest intraday stock

movements took place on days with no major news at all.
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Using event studies, Richard Rendleman, Charles Jones and Henry Latane (1982) discovered
that the market incorporated new earnings information more slowly than EMH suggests for
semi-strong form. The following graph show their findings in the form of cumulative average
returns around earnings announcement showing different deciles corresponding to the relative

surprise factor for the earnings.
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Figure 5 CAER for Event Study (Rendleman et. al., 1982)

Lagging reactions to earnings announcements as shown in these findings cannot be consistent
with the EMH. In fact, the findings suggest that investors can gain abnormal returns simply
by buying stocks with stronger than expected earnings announcement and (short) sell on
weaker than expected earnings. These findings can also be interpreted as a support of other
theories, for example theories claiming abnormal returns from buying stocks with strong

momentum.

Momentum theory in finance builds on empirical studies suggesting that rising stocks have a
tendency to rise further (Jegadeesh & Titman, 1993). This would imply that abnormally
profitable trading strategies can be found by analysing historic stock price movements. This

can be seen as a violation of the weak form of market efficiency in the EMH.

Despite of these substantial critics, the Efficient Market Hypothesis remains the most
important theory in terms of theoretical explanations of market efficiency. Many of the
market overreaction hypothesis that criticises the EMH have themselves been met with some

critique (Maheshwari & Dhankar, 2014). Eugene Fama has often been called “The Father of
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Finance”. He is probably most known for his article introducing the efficient market
hypothesis and his collaboration with Kenneth French in forming the Fama-French Three
Factor Model that competes with the more traditional Capital Asset Pricing Model (Traynor,
Sharpe, Lintner, & Mossin, 1961-1966) in describing portfolio return based on risk. He has

also contributed in numerous other academic articles and models in the field of finance.

2.2 The Random Walk Hypothesis

The random walk theory was first defined in a book from 1863 published by a French stock
broker (Regnault, 1863). Despite of the appearance in numerous books and publications over
the years, the random walk model is today most often associated with the well-known
popular publication “A Random Walk Down Wall Street” (Malkiel, 1973). The basic
principle of the theory is that stock prices fluctuates randomly, and that future movement
cannot be predicted using historic stock price movements. The hypothesis is as this statement

suggests entirely consistent with the efficient market hypothesis covered in previous chapter.

In “A Random Walk Down Wall Street” an experiment is conducted to show how humans
tend to react to a totally random stock price pattern. The initial stock price was set to fifty
dollars and then a coin was flipped where heads resulted in a closing price one point higher,
and one point lower for tails. This results in a totally random stock price pattern where there
is no overall trend. A chartist was then asked to predict the most likely future stock price
under the assumption that “history tends to repeat itself”. The chartist argued that a strong
trend existed that resulted in a buy rating for the stock. This can be seen as an indication of
the presence of random stock price movements. People who believe that stock prices does not
follow a random walk path can often become victims of the commonly known phenomena
that humans, most often unconsciously, tries to create trends and patterns even where none
exists (Miscellaneous, 2018). The chart below is randomly created by using the odd/even
values of pi. There is no overall trend present. However, many people will perceive clear
trends that may predict the future. Arrows is added to suggest how a person might perceive

trends that in reality does not exist because the movements are totally random.
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The random walk hypothesis is an interesting contribution to the hypothesis’ arguing that the
market is more or less efficient and have contributed significantly to the popularity and

support of this.

2.3 Dividend Policy Irrelevancy Theory — Franco Modigliani and Merton Miller

The scientific articles of Franco Modigliani and Merton Miller is today considered the
baseline in terms of understanding how the capital structure and other company-specific
financial events of a company works (Miller & Modigliani, 1961). Although they have faced
a lot of criticism for not always being correct in the “real world”, their standings as
theoretical models of a “perfect world” is largely undisputed. In this thesis I use a lot of time
writing about dividend payments and how it influences the movement of stock prices. I
therefore think it is important to be familiar with Miller and Modigliani’s theory on the

implications the dividend policy has (or should have) on the pricing of the company’s stock.

In Miller and Modigliani’s theory about dividend irrelevancy it is first important to note that
tax is not considered in the models. Tax could however be considered important because the
individual country’s specific tax policy might influence the investors preference for dividend.
Secondly, the signalling-effect or other psychological phenomenon that might influence the

behaviour of investors is not considered. The signalling-effect is the effect that the company’s
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dividend and -policy announcing has on investors behaviour, and therefore valuations of

stocks.

The theory suggests that investors should be indifferent between receiving a cash dividend or
not. Miller and Modigliani points to the fact that the investors have the alternative to sell the
amount of stock that equals the dividend, achieving the same effect as if dividend was paid
out of the company. Because of this alternative for investors, Miller and Modigliani reach the
conclusion that investors should be indifferent to dividend policy for the company. However,
in the “real world” there are many factors that is not considered in this theory. Some of which
is mentioned in the previous paragraph. In addition to these, it is important to remember that
the available investment opportunities for the company and the composition of investors
often influence the choice of dividend policy. It is also a commonly accepted theory that a
company should not accumulate cash unless they have profitable investment opportunities or
financial and operational risks that calls for it. Finally, in many cases investors are unable to
sell their stocks because of strategic ownership, lack of mandate to sell stock or simply
cannot find buyers. This is an important argument that companies should pay out cash

dividend.

2.4 Behavioural Finance: Anchoring Effect

Anchoring is suggested by Chang, Lin, Luo & Ren (2006) as a plausible explanation for the
abnormal ex-day returns they observed in their research article. Anchoring is a well-known
effect in the field of behavioural finance. Anchoring effect can be explained by describing an
experiment first introduced by Amos Tversky and Daniel Kahneman in their book;

“Judgement under uncertainty: Heuristics and biases” (Tversky & Kahneman, 1974).
When faced with the product of the eight numbers:
1X2X3Xx4X5x6x%Xx7x8

Most people will multiply the first numbers and then use it as an anchor to arrive at their
answer. In an experiment people answered a median value of 512 — the correct answer being
40 320. When we compare to a group of people faced with the same numbers in the opposite

sequence:

8X7X6X5X4x3x2x%x1
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The anchoring effect becomes evident as this group has 2 250 as their median answer. The
product of the numbers is of course the same for both sequences. The fact that the answer is
still far away from the correct answer is in this case less important to prove the point. This
result shows that the numbers that appear first in a sequence is more important for people
when they use intuitive calculation. This can be interpreted as a proof of the anchoring effect.
As human behaviour is also present in the financial markets, it is reasonable to assume that
anchoring can be used as a reasonable explanation to similar observations to that of the

mentioned experiment.

Other experiments also show that in addition to this, people tend to anchor on visually total
random irrelevant numbers presented to them around the time the question is presented to
them. In one experiment a wheel with numbers 1 to 100 was presented, and the participants
was told to imagine the numbers as percentage (Ackert & Deaves, 2010). After the wheel
stopped at a totally random number, the participants were asked the question: “What is the
percentage of countries coming from Africa in the U.N.?” Clearly the percentage on the
wheel should have no relevancy and therefore no impact on the answer given by the
participants. The experiment showed however, that the number on the wheel had significant
influence on the answer given. For those seeing 10(%) on the wheel the median answer was
25 %, and from those seeing 65(%) on the wheel the median answer was 45 %. For the
record, the correct answer was 28 %. If the knowledge from these experiments is applied to
the financial markets, it would seem plausible that anchoring can affect stock prices in the
form of anchoring towards possibly irrelevant historic price levels or other measures.
Anchoring have also been blamed for slow reaction to new information or -factors by many

researchers.
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2.5 Behavioural Finance: Prospect Theory

The prospect theory’s suggestions of preference to certain- over uncertain outcomes is highly
interesting for our search for a possible explanation of irrational behaviour by investors in our
analysis. The fact is that stocks that pay dividend, effectively, have a more or less known
component added to it when a dividend payment is announced. As people according to
prospect theory have this preference for certain outcomes, it might mean that investors also
have a special preference for dividend payments. This would be a direct violation of the

dividend irrelevancy theory (Miller & Modigliani, 1961).

The prospect theory attempts to explain people’s behaviour when faced with a lottery
prospect. The theory claims that the widely known expected utility theory (Ackert & Deaves,
2010) does not explain the irrational nature of people’s greed and fear. Amongst the many
findings within this theory is that when faced with the following two lotteries with two

alternative prospects:

Question 1:
Prospect A Prospect A*
$ 1000 000 | 100 % 0]1%
$ 1000 000 | 89 %
$ 5000 000 | 10 %
Question 2:
Prospect B Prospect B*
0189 % 0190 %
$ 1000000 |11 % $ 5000 000 | 10 %

Table 1 Allais Paradox

Most people would choose A on the first question and B* on the second question. Such
behaviour is inconsistent with the expected utility theory, as it breaks several of the axioms
and thus cannot be explained using that theory. This prospect is known as the Allais paradox
and it can only be explained using prospect theory. It is one of the most well-known
violations of the expected utility theory. The prospect theory defines key aspects which

explain how people choose when faced with lottery prospects:
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1. People sometimes exhibit risk aversion and sometimes risk seeking, depending on the
nature of the prospect.

2. Peoples’ valuations of prospects depend on gains and losses relative to a reference
point. This reference point is usually the status quo.

3. People are averse to losses because losses loom larger than gains.

When going back to the lottery prospects presented in Allais paradox we can see that the first
choice has a prospect which is 100 % certain. According to prospect theory, people tend to
prefer the certain- over the uncertain outcomes. In many cases, even if the expected utility is
theoretically higher in the prospect with uncertain outcome. In our case, the A* prospect is
clearly more desirable according to the expected utility theory, but it is not selected because
people overly fear the small possibility for not gaining anything. A* is more desirable

because it has a higher expected utility than the safe option:

U[$1000000] < U[($0x0,01)+ ($1000000x0,89)+ ($5000000 x 0,10)]
U[$1000000] < U[$1390000]

U[A] < U[A™]

The following graph illustrates the experienced utility that make the basis for loss aversion

for most people (loss looms larger than gains).

value

= outcome
Losses (zains

Reference point

Figure 7 Graphic illustration of Loss Aversion. Please observe that the initial fall on the loss domain is twice as steep as the

increase in the gain domain.
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In prospect theory, the reference point is key as to explain the individual person’s risk-taking
profile. The key aspects establish that people are averse to losses, but that they might be risk
seeking in certain prospects. Prospect theory suggest that people that is faced with a prospect
which involve a large possibility for losing money, most people will be risk seeking out of
fear of the negative outcome. The same is the case for people when the prospect gives them a

minute chance of making a large gain.

The prospect theory can by the introduction of risk aversion () into the utility equation use

the following value function to calculate people’s preferences for different prospect:
Given prospect: P(x,p:y,q),wherep +q =1

EUT:

Equation 1 EUT

UP) =p xux)+qxu(y)
Prospect theory:

Equation 2 Prospect Theory

V(P) =n(p) x v(x) + m(q) X v(y)

The most promising parts of the prospect theory that might serve as a plausible explanation
for a change in investor preference in relation to dividend payments is investors preference to
known outcomes. This is because one can imagine the stock price to suddenly include a more
or less certain compound as future dividend payment is announced. If this leads to a
particular preference for a stock that pays dividend in the near future it should be captured by
the dividend inclusive model. If such were to be the case, prospect theory could help explain

the inefficient stock markets in dividend pay-out situations.
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2.6 Other Previous Research

2.6.1 Ex-Day Returns of Stock Distributions: An Anchoring Explanation, Chang, Lin, Luo
and Ren (2006)

If any of the hypothesis that is tested in this thesis should turn out to be significantly true,
then it would make sense to develop a theory on what might cause the market to be
inefficient. Chang, Lin, Luo and Ren wrote an interesting academic paper on a possible
explanation for this in 2006. Here they look at the return of stocks on the ex-trading day for
dividend, stock splits and reverse splits. This is all events that should result in equivalent
effects for the stock price. That is of course with the exception that stock price should
increase in reverse splits, and that there are normally no payments to investors at ex-split and
reverse split days. Furthermore, all these events should be irrelevant to investors (Miller &

Modigliani, 1961).

As the title heading suggests, the paper seek to use anchoring as an explanation for the
abnormal returns they claim to have found in their research. They point out that the price
including dividend appears to be a naive anchor and results in the observed abnormal returns
on the ex-day. Their research also suggest that the size of the dividend makes the abnormal
returns more significant than the smaller dividends. This possibility is also assessed in the

analysis chapter in this thesis as this could also be a factor in our event study.

Even though this article seems to support much of the hypothesis that is suggested in this
thesis, it is important to notice some key differences. This paper focus on the one-day returns,
whereas my thesis focuses on the announcement period and the multiple-day ex-dividend
return. In fact, the first day ex-dividend is not considered as the ex-dividend strategy starts on
the closing price on that day. The reason for this is as previously mentioned to give the

market adequate time to price in the loss of right to dividend payment.

2.6.2 Tax-induced Trading Around Ex-dividend Days, Lakanishok & Vemaelen(1986)

The article titled “Tax-induced trading around ex-dividend days” (Lakanishok & Vermaelen,
1986) seek to uncover abnormal trading around stock-specific events such as dividend
payments, stock splits and -reverse splits. In their research they discover that there is indeed
abnormal trading volume in connection with the ex-dividend day. As this is not significantly
observed on the two other events, they suggest that the investors are driven by tax benefits

which influences the preferences of the investors. This discovery can be seen as a direct
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violation of the dividend irrelevancy theory (Miller & Modigliani, 1961), and can lead to
inefficient markets according to EMH (Fama, 1970). Although tax is not analysed and
discussed at length in this thesis, some country-specific tax regulations are discussed in the

conclusion chapter.

As the article authors suggest that the short-term dividend capturing investors drive the stock
price above the fundamental and reasonable levels, it would mean that there are abnormal
earnings to be exploited using the correct trading strategy. Therefore, this article brings
significant support for this thesis’ hypothesis and both the trading strategies. As an ending
point, it is also important to note that the article also discovers that the size of the dividend
seems to decide the magnitude of the mispricing or inefficiency. This is a most interesting

observation that is also touched upon in this thesis.

2.6.3 Ex-Dividend Stock Price Behaviour and Arbitrage Opportunities, Health & Jarrow
(1988)

This article examines stock price behaviour in connection with ex-dividend days, in the
search of possible arbitrage opportunities that arises from this event. In this paper however,
they cannot successfully prove that there is a trading strategy that results in arbitrage returns.
They do however prove that the stock prices move differently on the ex-dividend day to that
what is expected due to the EMH (Fama, 1970). Because these moves are not consistent and

predictable, there is no arbitrage opportunity.

It is important to note that although this article and our thesis has many similarities, it has a
key difference concerning the search for arbitrage opportunities. Arbitrage opportunities is in
basic finance theory defined as: Risk-free abnormal return. This means that there can be no
risk for your strategy to get a negative return. In the case of this thesis, I would not be able to
conclude that there is arbitrage opportunities if even one observation in the data-sample yield
negative returns. In addition, it would be practically impossible to exclude the risk associated

with the strategies.
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3. Methodology

3.1 Event Study

3.1.1 EMH and Event Studies

One way of providing support for the semi-strong efficiency theory of markets is event
studies. These studies look at the movement in stock price before and after an event. This
event could be bid for takeover, dividends and other firm specific events that should move
stock prices. Below I have included a chart which demonstrates an example of a typical event
which might be used as a basis for an event study. According to the semi-strong efficiency
EMH criteria the pricing of the stock should quickly and precisely incorporate the new
available information to reflect the post-information value. This can be observed in the chart,
as the price jumps up on the day of the announcement and stay quite steady the following

days.
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Figure 8 Cumulative abnormal returns to shareholders of targets of takeover attempts around the announcement date.

(Keown & Pinkerton, 1981)

Similarly, a graph of events such as the dividend events mentioned in this thesis should be

equally stable following the ex-dividend date as for this takeover announcement. If that is the
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case, no abnormal return can be earned from the ex-dividend trading strategy. In this graph
one should also note that the stock price rises sharply in the days leading up to the
announcement. This can indicate a semi-strong form of market efficiency. There could be
several reasons for this. In the worst case, someone has traded on the inside information they
have on the upcoming takeover. Most often, there will at least exist rumours in the market
place that drive prices before the announcement. These rumours can be set out by people with
inside information but does not exclusively mean that trading on insider information has

occurred.

3.1.2 Framework

After the event to be the subject for the study is precisely specified, the estimation window
have to be determined. The estimation window is the period of which is used to compute the
model which is used to calculate the normal return. The estimation window commonly
proceeds the event window. The event window is the period of which the returns from the
event to be analysed is collected. The post event window following the event window can be
used post analysis to challenge the reliability of the result. The post event window is not

considered in this thesis.

- estimation v event post event
(_ window ] ( window ] ( window ]
% % % % I
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| |
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1 2

Figure 9 lllustration of Event Windows (Eventstudymetrics, 2018)

3.1.2.1 Calculation of Normal Returns

For the calculation of the normal returns there are a large number of different models that can
be used. When considering the model to be used for the calculation, one should be acquainted
with the advantages and shortcomings of the individual models. Some of the models that can

be considered for calculation of the normal returns are (McKinlay, 1997):
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e Market Model (MM)

e Market Adjusted Model (MAM)

e Comparison Period Mean Adjusted Model (CPMAM)

e Market Model with Scholes-Williams beta estimation (MMSW)
e Fama-French 3 Factor Model (FF3)

e Fama-French-Carhart Momentum 4 Factor Model (FF4)

The first 4 models mentioned above is characterized as statistical expected return models
which use several different statistical historic data to compute the return to be expected for
the security during the event window. The models are all different versions and modifications

of the basic market model.

The Fama-French models is characterized more as economic expected return models because
they consider the different characteristics of the companies in question to a much larger

degree. These models should be considered especially in event theories where the companies
in the sample is vastly different in size and growth strategy. The Fama-French models builds
on the CAPM-model (Traynor, Sharpe, Lintner, & Mossin, 1961-1966) as well as the market
model, however, it includes several additional factors. The factors considered in the model is

(French & Fama, 1993) (Carhart, 1997):

e Systematic risk: ﬁmkt(Rmkt - Rf) | (Rr =Risk-free return Rn,=Market index return)

e Company size: B; X SMB | (SMB=SmallMinusBig)
e Book/price ratio: 8, X HML | (HML=HighMinusLow)
e Momentum: Sy X UMD | (UMD=UpMinusDown) — Only considered in 4-factor

model
Fama-French 3 Factor Model:
R =Rs + Buit(Rm — Ry) + Bs X SMB + B, X HML + «
Fama-French-Carhart 4 Factor Model:

R = Rs + Bukt(Ri — Ry) + Bs X SMB + B, x HML + By X UMD + «

The table below sums up the most important differences between the different models for

calculation of normal return:
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Table 2 Advantages and Disadvantages of Normal Return Models

Normal Return

Model:

Advantage

Disadvantage

MM Precise for stocks with strong index Unprecise for stocks with
correlation, well documented and easy to | weak index correlation and
use. Consider market movements in the | do not consider company-
event window. specific differences.

MAM Requires little knowledge to use. Saves Overly simplified market
time because of simplified calculations model, does not consider

company-specific
differences and market
movements in event
window.

CPMAM Requires little knowledge to use. Saves Overly simplified market
time because of simplified calculations model, does not consider

company-specific
differences and does not
consider market movements
in event window.

MMSW Additional statistics utilized in the model | More complex model which
leads to high degree of precision. require more knowledge to
Consider market movements in the event | operate. Assumes non-
window. synchronous trading.

FF3 Consider differences in company More complex and time
descriptive. Good for analysing consuming than the market
companies with variations in Market Cap | model. Significance of
and growth strategy. factors may vary.

FF4 Even more precise than FF3 as More complex and time

momentum is added to the considered

factors.

consuming than the market
model. Significance of

factors may vary.
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In the case of this event study, the choice has been made to use the basic market model for
the calculation of the normal return. The choice stood between the three models
MM/FF3/FF4 as they seem to provide the best estimate for normal return. Although the
multifactor-models in some cases is more precise in calculating the normal return, the
presumed high correlation to the market index- as well as the relatively small difference in
market capitalization for all the stocks in the sample means that the added complexity of the

multifactor-models is considered not to produce a more precise and reliable result.

The market model uses the relationship between a representable market index- and the stock
return in the estimation window to calculate the normal return in the event window from the
actual market index returns in the same period. For this particular thesis, the Oslo Stock
Exchange Benchmark Index (OSEBX) is used as a benchmark for the calculation. This can
be justified because the companies that make out our data set is the seven largest companies,

apart from Statoil, in the index. Thus, the correlation is expected to be high.

When using the market model for calculations of normal return, it is assumed that the
relationship between the market return and the security in question is equal for both the

estimation window and the event window.

To be able to compute the normal return the alpha and beta have to be computed from within

the estimation window.

Equation 3 Alpha estimation

A~

&; = i — Biflme
Where /i is the average daily return for the population of stocks; i, and the market index; mt.
f3; is given by the following formula:

Equation 4 Beta Estimation

5 Cov(rye,1i)
' Var,,

The calculated alpha and beta is then incorporated into the market model to arrive at the

normal return for the security in the event window.

Equation 5 Market Model

Rit = a; + Bi X Ryt + &5t
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Where ¢;; is the error term which represent the part of the return that the estimated model

does not explain.

The estimated market model with the estimated return based on the estimators &; and ,éi-

Equation 6 Estimated Market Model
Rit = @; + Bi X Rt

Once the normal return is calculated for all events and companies, we arrive at the abnormal
return by subtracting the estimated normal return from the actual observed return of the stock
in the event window. The cumulative abnormal returns for the individual event and stock is

notated CAR for short.

Equation 7 Abnormal Return Calculation

A~

ARt = Ry — Ry

Equation 8 Cumulative Abnormal Return

T2
CAR(11,7,) = Z ARy
T=T1

3.1.2.2 Testing for Significance

After calculating CAR values for all events in the sample, the significance of the findings has
to be assessed. To do this for the full sample we use the Cumulative Average Abnormal
Returns (CAAR). This is the average of the CAR for all events in the sample for each
individual trading strategy. Sometimes the notation CAR is used instead of CAAR. In this
thesis, however, CAAR is used exclusively to minimize the risk of confusing CAAR and

CAR.

To calculate the test statistic, the following formula is used:
Equation 9 Calculation of Test Statistic

. CAAR(, 1) ~N(0,1)
- 1/2 '
VaT‘(CAAR(Tl,Tz))

Then 6 is applied to a two-tailed t-distribution table and returns the p-value. A two-tailed test

is used because we want to know whether the mean is larger or smaller than 0. If we only
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wanted to know higher than- or lower than zero respectively, we would use a one tailed test.
The p-value tells us at what level of significance the sample mean is different from zero. A p-
value above 0,15 can be considered a weak form of significance, corresponding to a
confidence level of 85%. For further details on hypothesis and significance testing, see

appendix A.

3.2 Data

3.2.1 Choice of Stocks

Defining the collection of stocks to include in the data set is the case of setting boundaries as
to what kind of stocks it is reasonable to include in the dataset. To make it easier to pick a
representative sample, an important geographical restriction is put in the defined research

question:

«Does the event of dividend payouts in_the norwegian stock market result in predictable and

abnormal returns?»

As this restriction severely limits the possible candidates the rest of the election process
becomes a question of which stocks to exclude from our sample. Some important factors that
should be considered in this matter is stock liquidity, market capitalization and dividend pay-

out regularity, as well as level of obtainable and reliable stock price- and dividend history.

The Oslo Stock Exchange is Norway’s only stock exchange after the inclusion of the last
minor regional exchanges in 2000 (Bers, 2018). Today the stock exchange is comprised of
230 stocks of varying market capitalization and liquidity. As is the case of most minor
exchanges, the Oslo Stock Exchange is less balanced in terms of sector representation than
other major exchanges such as the London- and New York Stock Exchange. At OSE
specifically, 60 stocks representing 851 billion kroner (approx. 34%) belong to the energy
sector. The five largest equities with equity worth about 1 300 billion kroner represent about
52 percent of the exchange total worth of equities. All these particulars are important to keep
in mind when concluding on the analysis, as well as for other people comparing the results

from OSE with their own results for other exchanges using equal framework.

After extensive considerations taking all factors from the two previous paragraphs into

consideration, some absolute requirements for stocks to be chosen for the sample is defined:
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e Minimum market cap: 75 Billion NOK

¢ Minimum number of available events (dividend history): 10
e Minimum available price history: 5 Years

e Minimum daily trading volume (liquidity): 25 Million NOK
¢ Dividend: all-cash-dividend

The companies that fulfil these requirements on Oslo Stock Exchange is Dnb, Norsk Hydro,
Orkla, Telenor, Yara and Marine Harvest. It might seem strange that Statoil is not included in
this sample. As the largest company by far on the exchange, many people would think that it
was natural to include it in a representative sample of the exchange. The reason for the
exclusion is that the company have an uncommon structure of dividend where the investors
have a choice between receiving cash dividend or receiving new stocks in a new stock
issuance from the company. This makes the model and calculations unnecessary complicated
and time-consuming. Despite of the importance of Statoil because of its size-relative
influence on the index, I argue that the exclusion does not weaken the data sample. This is
because the inclusion of Statoil would mean to compare two completely different dividend
structures, which could threaten the consistency of the data sample. It is therefore considered

best to exclude Statoil entirely from the data sample.

As the different dividend structure of Statoil was commented on in the previous paragraph, it
is also important to note some key differences in the chosen data material. Firstly, Marine
Harvest pays quarterly dividends, while the others paying annual dividends. Secondly, the
dividend yield will also vary between the companies. This should be expected due to the
difference between growth and value companies or the company’s general ability to pay
dividend. In addition, the degree of maturity of the firm may also influence their ability and
willingness to do so. Finally, it is important to note that Telenor has paid semi-annual
dividend the last three years. These events are excluded from the sample because both
dividends are announced at the same time early in the year. This makes the event windows
interfere with each other and is inconsistent with the rest of the data material. The nature and
exclusion of these events is graphically illustrated in the brief company presentation in the

next sub-section.

All historic stock price data is gathered from “netfonds.no”, while dividend records is
gathered from the individual company’s website. Historic dividend information provided by

the companies on the company’s website generally tends to be more reliable and precise than
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that found elsewhere. By choosing the two sources solution, it is easier to ensure that the

information or data is always consistent and correct.

3.2.2 Brief Presentation of the Companies

Here follows a brief introduction of the individual companies as well as graphs showing both
stock performance and dividend pay-outs. The width of the columns representing the
dividends shows the amount of days from the dividend announcement to the ex-dividend
date. In our case, this is the event window for the dividend inclusive strategy. The typical
length of this event window for each company will also be disclosed. As the estimation
window for both strategies and the event window for the ex-dividend strategy is constants, it
is not included on the graphs.

3.2.2.1 DNB

Dnb is Norway’s largest bank and the largest finance institution represented on Oslo Stock
Exchange. The company’s equity is valued at approximately 250 billion NOK and is the third
largest company listed on the exchange. The company have paid out dividend every year for
the past 20 years, apart from 2009 during the global financial crisis. The annual dividend
yield ranges between 2 and 9 percent. Average trading volume for the instrument is 1.8 M
shares- or well above 200 M NOK per day. The event window for the dividend inclusive

strategy ranges from 37 to 56 days with an average of 49 days.
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Figure 10 Dnb Chart, Datapoints by Netfonds
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3.2.2.2 Norsk Hydro
Norsk Hydro is a large producer of aluminium products. Hydro owns and operates factories

in the entire value chain; from Bauxite mining and alumina extraction to melting and casting
of aluminium products. The company’s equity is valued at approximately 117 billion NOK.
Despite of the company operating in a highly cyclical industry with expected high variation
in earnings between the cycles, the occurrence of dividend pay-outs has been relatively
consistent the past 20 years. As was the case with Dnb, Norsk Hydro also did not pay
dividend in 2009. Average trading volume for the instrument is 5 M shares- or well above
250 M NOK per day. The dividend yield for Norsk Hydro ranges between 1 and 12 percent
per annum which could be said to be one of the characteristics of a heavily cyclical stocks.
This is because the dividend does not necessarily represent the predicted future development,
but merely the current performance. This means that the dividend yield may vary as current
conditions and future predictions is different. The event window for the dividend inclusive
strategy ranges from 50 to 59 days with an average of 55 days.

NHY

6 90,00
80,00
70,00

4 60,00
50,00

40,00

20,00 ; ‘
1 |

I
2 30,00 1 [
10,00

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

s Dividend e close

Figure 11 Norsk Hydro Chart, Datapoints by Netfonds

3.2.2.3 Orkla
Orkla is a leading supplier of groceries and branded consumer goods. The company supply

all the major supply chains for groceries in Norway. The company’s equity is valued at
approximately 85 billion NOK. The company have paid dividend to its shareholders annually
without fail for over 20 years. Orkla can be considered as a mature value firm, with little
cyclical factors interfering with its earnings. This type of firm is often forced and expected to
pay out much of its net profits to investors as the company often have little profitable
investment opportunities relative to its size. Average trading volume is 1.5 M shares- or well

above 120 M NOK per day. Orkla’s dividend yield ranges between 2 and 15 percent. This is

32



however heavily influenced by extraordinary items, such as pay-outs in connection with the
sale of a portion of the enterprise. If the two extraordinary dividend payments are ignored we
have a much flatter range of 2 to 6 percent, which is more typical for this kind of enterprise.
The event window for the dividend inclusive strategy ranges from 13 to 60 days with an

average of 42 days.
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Figure 12 Orkla Chart, Datapoints by Netfonds

3.2.2.4 Telenor
Telenor is a large telecom operator based in Norway. The company’s main operation is

concentrated in Norway and Scandinavia, but it also has large world-wide operations. The
company’s equity is valued at 260 billion NOK at the Oslo stock exchange. The average
trading volume is 1,7 Million shares- or well above 300 Million NOK per day. Apart from
2009, the company has paid dividend consistently every year since 2002. The last three years
the company has paid semi-annual dividends. These dividends are both announced on the
same date. As the overlapping of event-window for the dividend inclusive strategy might
jeopardize the credibility of the analysis, the three last years is not included in our analysed
data material. This is illustrated by the dark area in the chart. The annual dividend yield
between 2002 and 2014 ranges between 1 and 6 percent. The event window for the dividend

inclusive strategy ranges from 56 to 69 days with an average of 62 days.
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Figure 13 Telenor Chart, Datapoints by Netfonds

3.2.2.5 Yara
Yara is a large worldwide provider of products and solutions for the agricultural industry,

amongst which fertilizer is the most important product. The company has operations in
several separate locations around the globe and has costumers in 150 countries. The
company’s equity is valued at approximately 95 billion NOK. The average trading volume is
600K shares- or well above 190M NOK per day. The security has had an annual dividend
yield in the range of 1-5 percent for the years 2005-2017. The company have paid dividend
once every year across our time perspective. The event window for the dividend inclusive

strategy ranges from 54 to 64 days with an average of 59 days.
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Figure 14 Yara Chart, Datapoints by Netfonds

3.2.2.6 Marine Harvest
Marine Harvest is among the world largest seafood producers and the largest producer of

Atlantic salmon (Harvest, Marine Harvest, 2018). The company’s equity is valued at

approximately 75 billion NOK. Average trading volume is 2.7M shares- or well above 375M
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NOK per day. The company has a dividend yield ranging between 4-14 %. The company can
be said to be the result of main owner John Fredriksen’s mergers and acquisitions of salmon
farming facilities over the many years. Because of the extensive M&A activity, the stock
price development prior to 2007 is very noisy and not representable for historic development.
Therefore, it is not included in the analysed data material. The event window for the dividend

inclusive strategy ranges from 6 to 25 days with an average 13 days.
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Figure 15 Marine Harvest Chart, Datapoints by Netfonds

3.2.2 Time Horizon and Number of Events

When the range of companies for our dataset is selected we have to determine how far back
in time the data material and subsequently dividend events should stretch. All of the
companies in the data sample has long price and dividend history. Some of which have
history stretching back well into the 20°th century. Naturally, the longer period one chooses,
the more complex the operation of uncovering and extracting ex-dividend dates and modified
historic prices gets. Such events as company fusion, fission or stock split and reverse split
operations needs to be corrected for so that the data material truly represents the actual

development of the stock prices and dividend events.

Other things that impacts the choice of time horizon is the number of stocks that make up the
sample. It is a given that a data consisting of fewer stocks need to have a longer time horizon
than a larger selection in order to meet the requirement for number of events to be analysed.

In similar event studies the number of events that is analysed normally ranges between about
80 to 150, but most use 100 as an adequate size to support a conclusion. To achieve this with

our stock selection, the year 2000 is used as a baseline time horizon. For Yara, the full
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available data that stretches back to 2004 is used. Although Marine Harvest have long

available stock price history, the data before 2007 is not representable of the company’s

development because of special extraordinary company events. In addition, the dividend

history is not easily available prior to this date. As Marine Harvest pay quarterly dividend,

there are similar number of events as for the other companies and the shorter history is not

considered a problem for the reliability of the analysis.

By using the time horizon for the dataset specified above, we end up with a total of 103

dividend events. This should be sufficient to make us able to end up with a reliable

conclusion to our hypothesis’.

Table 3 Sample stocks

Company Dnb Norsk Orkla Telenor Yara Marine
Hydro Harvest

Market 250B 117B 85B NOK | 260 B 95B NOK | 75B NOK

capitalization | NOK NOK NOK

Ordinary 2-9 % 1-12 % 2-6 % 1-6 % 1-5% 4-14 %

annual

dividend yield

Time horizon | 2000- 2000- 2000- 2000- 2005- 2007-

and event 2017(17 | 2017(17 2017(20 | 2014(12 | 2017(13 2017(24

count events) events) events) events) events) events)

Incl. dividend | 37-56, 49 | 50-59,55 | 13-60,42 | 56-69, 62 | 54-64,59 | 6-25,13

event window,

Average

Volatility (1y | 1,19 % 1,73 % 0,95 % 1,14 % 1,59 % 1,46 %

daily stdev.)

Company Finance, | Industrials, | Consume, | Telecom, | Materials, | Consume,

characteristics | non- highly non- non- non- non-
cyclical, | cyclical, cyclical, cyclical, | cyclical, cyclical,
Mature Mature Mature Mature Mature Mature
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4. Analysis

4.1 Dividend Inclusive Strategy

In the event study of the dividend inclusive strategy we define Ti, to be 30 days prior to the
dividend announcement date. The duration of the estimation window is set to 30 days
because a longer estimation window would overlap the event window for the ex-dividend
strategy in some parts of the data sample. Additionally, a longer window might cause
representativeness issues as well as seasonality issues. T,1 represents the dividend
announcement date and T > is the ex-dividend date. The post event window is not considered
in this thesis. The timeline below illustrates the relationship between the event- and

estimation windows for the dividend inclusive strategy.

Estimation Window Event Window Post-event Window
) X X
[ Y 1 |
Tl 0 TLI Tl o) Tl,3
| | | )
| ! | |
-30 0 Ex-div

Figure 16 lllustration of event window on timeline for strategy 1: Incl. Dividend

4.1.1 Calculation of Returns

To calculate the abnormal returns on the events we first have to calculate the normal returns
through estimation of alpha and beta coefficients in correspondence with the method
previously discussed in chapter 3.1.2.1. for further details on the calculation of the beta and
alpha coefficients please see appendix C. The normal return that is calculated for the
individual periods by the use of these coefficient is subtracted from the actual cumulative
returns produced by the strategy to arrive at the cumulative abnormal returns. The actual
cumulative returns for this strategy are the return for the period from the closing price of the
dividend announcement date to the closing price on the last day of trading inclusive dividend.
The calculated cumulative actual returns and cumulative abnormal returns are summarized in

the table and histogram below:
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Table 4 Actual return, Alpha, Beta, Normal return and Cumulative Abnormal Return for all events for dividend inclusive
strategy.

Dividend Inclusive Strategy

Eventnr. Stock |Return |Alpha |Beta ‘Normal Return|CAR Eventnr. Stock |Return |Alpha |Norma| Return ‘CAR
1 DNB 11,22%  -0,29% 0,46 -3,14% 14,36% 53 ORK -4,35% 0,07 % 0,09 -0,08% -427%
2 DNB -461% -0,14% 0,10 -057% -4,04% 54 ORK 085% -0,10% 0,58 089% -0,04%
3 DNB 6,71% 0,33% 0,76 4,48 % 2,24 % 55 TEL 0,61% -0,29% 0,85 593% -533%
4 DNB 1882% -0,52% 0,75 862% 10,20% 56 TEL 11,46 % 0,14 % 1,00 1467% -3,20%
5 DNB 2,25%  -0,09 % 0,88 -4,35% 6,60 % 57 TEL -2,72% 0,18 % 1,23 1,70% -4,42%
6 DNB 1,98 % 0,15% 0,18 -0,12% 2,10% 58 TEL -517% -0,17% 1,26 -0,12% -5,05%
7 DNB 12,27 % 0,16 % 0,50 7,53% 4,74 % 59 TEL 1099% -0,12% 0,69 4,78 % 6,21%
8 DNB -0,91% 0,02 % 0,70 2,10% -3,00% 60 TEL -1,88% 0,13% 0,83 285% -4,74%
9 DNB -091% -0,03% 0,76 788% -8,79% 61 TEL 978% -0,21% 0,61 12,43%  -2,65%
10 DNB 8,37 % 0,22 % 1,18 1399% -5,62% 62 TEL 9,12% 0,10% 0,77 1,19% 7,92%
11 DNB 849% -0,05% 1,03 1,71% 6,78 % 63 TEL 481% -0,21% 0,58 -0,65 % 5,46 %
12 DNB 360% -0,10% 1,66 1,65% 1,95% 64 TEL 950% -0,27% 0,78 -2,24% 11,74 %
13 DNB 15,93 % 0,09 % 1,12 2,69% 13,24% 65 TEL 8,90 % 0,08 % 0,73 2,53 % 6,37 %
14 DNB -3,60 % 0,08 % 0,92 436% -7,96% 66 TEL 1578% -0,19% 1,30 11,59% 4,19%
15 DNB 18,91% -0,03% 0,89 557% 13,34% 67 YAR 8,14 % 0,33% 1,03 0,42 % 7,72%
16 DNB 4,66% -0,04% 1,17 896% -4,30% 68 YAR -420% -0,39% 0,96 18,21% -22,41%
17 DNB 1,24% 0,24 % 0,99 0,88 % 0,36 % 69 YAR 4,17 % 0,17% 1,53 251% 1,65%
18 NHY 033% -0,31% 0,72 -4,24 % 4,57 % 70 YAR 35,65 % 0,79 % 0,94 1920% 16,45%
19 NHY 2,21% 0,22 % 0,27 -0,37% 2,58 % 71 YAR 29,87 % 0,32% 1,35 3043% -0,56%
20 NHY 14,86 % 0,03 % 0,71 6,20 % 8,66 % 72 YAR -6,51% 0,12% 1,29 10,86 % -17,37%
21 NHY 7,17% -0,03% 0,64 887% -1,71% 73 YAR -4,59 % 0,01% 1,16 -2,10% -2,49%
22 NHY -14,45 % 0,02 % 1,34 -3,22% -11,23% 74 YAR 1,38% -0,05% 1,52 -0,02 % 1,40 %
23 NHY -0,78% -0,13% 1,33 -4,74 % 3,96 % 75 YAR -6,80 % 0,19% 0,75 301% -982%
24 NHY 27,73 % 0,17 % 1,23 27,58 % 0,15% 76 YAR 11,52% 0,09 % 0,91 571% 581%
25 NHY 11,02% -0,08 % 1,14 3,11% 791% 77 YAR -1,48 % 0,49 % 0,36 3,50% -4,98%
26 NHY 10,74 % 0,76 % 1,11 1423%  -3,49% 78 YAR 0,64% -0,09% 0,88 13,40% -12,76%
27 NHY 12,90% -0,15% 1,65 11,13 % 1,76 % 79 YAR -0,12%  -0,01% 0,90 304% -3,17%
28 NHY -8,07 % 0,07 % 1,11 -3,82% -4,26% 80 MHG -18,82% -0,70% 0,21 -0,61% -18,21%
29 NHY -1883% -0,12% 1,37 -6,33% -12,50% 81 MHG 1,46 % 0,32% 1,00 -4,97 % 6,43 %
30 NHY 2,24% -0,29% 1,15 364% -1,40% 82 MHG 729% -0,82% 0,76 0,28 % 7,01%
31 NHY 9,29% 0,19% 1,07 7,13% 2,16 % 83 MHG 2,36% 0,23% 1,12 4,61% -2,25%
32 NHY -17,96 % 0,03 % 0,78 549% -23,45% 84 MHG 5,99 % 0,20% 1,10 1,67 % 4,32%
33 NHY 598% -0,22% 1,19 9,78% -3,80% 85 MHG 5,70% 0,11% 0,60 2,68 % 3,02%
34 NHY 1,98 % 0,46 % 1,32 221% -0,23% 86 MHG 0,00% -0,19% 0,34 038% -0,38%
35 ORK 1,47 % 0,07 % 0,95 0,16 % 1,31% 87 MHG -0,57 % 0,33% 1,24 4,11% -4,68%
36 ORK -6,46 % 0,08 % -0,20 051% -697% 88 MHG -1,49% 0,06 % 0,15 021% -1,70%
37 ORK 330% -0,08% -0,39 -3,35% 6,65 % 89 MHG 4,26 % 0,30% 0,42 1,63 % 2,63 %
38 ORK 10,91 % 0,16 % 1,45 1569% -4,78% 90 MHG -0,82% 0,11% 1,96 091% -1,72%
39 ORK 4,17% -0,01% 0,64 -2,60 % 6,77 % 91 MHG 6,89 % 0,40 % 1,07 3,02% 3,87%
40 ORK 11,52 % 0,01 % 0,92 4,35% 7,17 % 92 MHG -1,89% 0,04 % 0,45 017% -2,05%
41 ORK 17,74%  -0,01% 0,63 7,77 % 9,97 % 93 MHG -561% -0,28% 1,30 -059% -502%
42 ORK 7,97 % 0,24 % 0,94 -1,33% 9,30% 94 MHG -3,17% 0,55% 0,75 -2,96% -0,22%
43 ORK 168% -093% 1,11 687% -519% 95 MHG 6,17 % 0,35% 0,68 1,73% 4,44 %
44 ORK 6,00 % 0,11% 0,99 668% -0,67% 96 MHG 9,53 % 0,20 % 0,48 2,40 % 7,14 %
45 ORK 9,49% -0,34% 1,08 12,12%  -2,63% 97 MHG -0,46 % 0,03 % 0,02 0,07% -0,53%
46 ORK 4,52% -0,24% 0,51 0,09 % 4,43% 98 MHG 099% -0,15% 0,64 0,88 % 0,11%
47 ORK 671% -0,32% 0,90 6,59 % 0,12% 99 MHG -4,18% 0,21% 1,01 1,22% -540%
48 ORK -1,85% 0,04 % 0,81 091% -2,75% 100 MHG -243% -0,08% 0,52 -066% -1,77%
49 ORK 546% -0,10% 0,75 -0,62 % 6,08 % 101 MHG -1,31% 0,20 % 0,71 0,17% -1,48%
50 ORK 4,66 % 0,16 % 0,19 0,35% 4,31% 102 MHG -1,85% 0,35% 0,79 151% -3,36%
51 ORK 7,62% 0,13 % 0,88 7,13% 0,49 % 103 MHG -3,32% 0,06 % 0,31 022% -3,55%
52 ORK 8,21% 0,27 % 0,64 945% -1,24%
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Figure 17 CAR's Histogram the dividend inclusive strategy

Average CAR(CAAR) 0,03 %

Positive Cumulative Abnormal Return for Strategy 1: 48,54 % of the events

We note that the strategy rewards the investor with positive abnormal return in 48,54 percent
of the events. Intuitively, this result seems consistent with our H'o hypothesis. We are
however reliant on the results from the t-test to determine whether the CAAR is significant. It
is also important to note that the data material holds some extreme data points on both the
positive and negative side. One possible reason for this could be that the market does not
manage to completely incorporate the new information in the quarterly or annual report,
which is often presented on the dividend announcement date, in the trading day leading to the
closing which is the starting point for the event analysis. In the design of the hypothesis and
trading strategies for this thesis, we made the assumption supported by the EMH (Fama,
1970) that this information would be incorporated by time the market closed on the day in
question. The most likely reason is however that higher volatility should be expected due to
the event window being considerable larger than the nine days window for the ex-dividend

strategy.
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4.1.2 Significance- and Hypothesis Testing
Through calculating the significance of the CAAR for the first trading strategy by the use of
student’s t-test we seek to reach a conclusion on whether the alternative hypothesis we have

defined is correct and whether the null hypothesis can be rejected.

CAAR= Cumulative Average Abnormal Return
H'o: CAAR =0

H's: CAAR£0

If the CAAR turns out to be insignificant, in other words not significantly different from zero,
we fail to reject the null hypothesis for the benefit of the alternative hypothesis. We can only
reject the null hypothesis for the benefit of the alternative hypothesis if the CAAR is
significantly different from zero. Failing to reject a wrong null hypothesis or reject a true null

hypothesis would lead to a type 1 or -2 error.

_ CAARy(r,z)
L=
Var(CAARy(z, )

77~N@©1)

0,0003

91 = 5071331 ~ »0042

Pl,Two—tails =0,9716

The p-value of 0,9716 means that the CAAR is not significantly different from zero at levels
of confidence that is considered required for such analysis. As a consequence of this we have

to conclude that we cannot reject H!o at any meaningful level of confidence.
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4.2 Ex-Dividend Strategy

4.2.1 Determining the Event Window for Ex-Dividend Strategy

Before starting the analysis of the ex-dividend strategy, we have to determine the ending
point of the event window. As mentioned earlier, the ending point for this strategy is not
intuitive because the hypothesis specifies the ending point as an unknown number of days

post ex-dividend.

The ending date is chosen based on the duration which results in the highest risk adjusted
return within a month past the ex-dividend date. To find the optimal duration for the strategy
we first have to calculate the cumulative abnormal returns for our events use the following

formula:

Equation 10 CAR’s for ex-dividend strategy

72,2
CAR,,, ,, = Z AR;;

T=T2'1

After the CARs have been calculated we calculate the average for all events CARs for each

day post ex-dividend (CAAR).

After the returns have been computed we need to take the standard deviation between the
CARs for each day post ex-dividend in the sample into account. This have to be done because
higher volatility between the returns would have a negative impact on the significance of the
analysis. The most common way to consider return in relation to risk is the SHARPE-ratio

(Sharpe, 1966). The version of the ratio that is used follows from the following formula:

Equation 11 SHARPE-Ratio

Cumulative average abnormal returns — period risk free rate

Sharpe ratio =
SD cumulative abnormal returns

The highest Sharpe-ratio represents the highest risk adjusted return. As can be seen from the
illustrations below, the closing price of the 9™ ex-dividend day gives us the highest risk
adjusted return. It is also interesting to see that we get the definitive highest return between
day three and five. This duration is however not optimal due to the elevated volatility in the
subsequent days following the ex-dividend date. Below follows a chart which graphically

shows the nature of the average returns and standard deviation. For the risk-free rate in the
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calculation of the Sharpe ratio we use the one-month Norwegian Interbank Offered Rate
(NIBOR1M) which is currently (02/03-18) trading at 0,95 percent. For more details about the

calculation of returns please see the analysis chapter and appendix B.
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Figure 19 CAARs for individual companies and the sample average post ex-dividend
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Table 5 Calculation of optimal duration

CAAR -0,09 % 0,03 % 0,23% 031% 0,10% -0,02 % 037% -010% -024%  -049% -043% -042% -040% -024% -0,03%
sD 5,90 % 6,19 % 6,40 % 6,81 % 6,71 % 6,84 % 6,77 % 6,72% 6,96 % 7,16 % 7,38% 7,63 % 7,88 % 8,12% 7,99%
SHARPE -0,02 0,00 0,04 0,05 0,02 0,00 -0,05 -0,02 -0,03 -0,07 -0,06 -0,06 -0,05 -0,03 0,00

0,20%

0,10% - y
/ —~— ¥
000% — ~// \ 7

010%

e CAAR SHARPE

Figure 20 Graphic of optimal duration.

As can be seen in table 5 and figure 20 above, the 9" day post ex-dividend has the highest
sharpe-ratio and is therefore the best ending point for calculation of positive return when
taking the volatility into account. This point is optimal because it is the most likely to
produce a significant positive result because it has the relative highest return corrected for the
volatility in the sample. Please note the standard deviation sharp increase from ex-dividend
day 1 to 2. This is an indication that the stock prices fluctuate more the first days ex-dividend

than for the rest of the considered dates.

Important note: The CAAR’s calculated for determining the duration of the strategy’s event
window is slightly different from the one calculated later in the analysis. This is the case
because the numbers used in the duration calculation is continuously rounded to the nearest
1/100. Whereas in the later conclusive analysis, all decimal numbers are carried forward and
rounded to the nearest 1/100 at the end. This is, however, not considered a problem because
the rounding methods are held consistent within the two separate mentioned items and the
rounding method used in the final part of the analysis to conclude on the research problem is

considered to be the most precise.
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As we have defined the ending point of the event window, we can define the relevant time-

windows for the event:

Estimation Window Event Window Post-event Window
) ) )
[ Y 1 \
120 121 I22 123
| | | R
| | | |
-30 Ex-div 9

Figure 21 lllustration of Event Windows on Timeline for strategy 2: Ex-dividend

The Estimation window is as for the first strategy defined as 30 days prior to the ex-dividend
date. This is as mentioned earlier to avoid overlapping and to attempt to find the best
compromise between representative- and seasonality issues for long estimation windows and
over-exposure to short term “noise” for shorter estimation windows. The event window
stretches from the closing price on the first day ex-dividend and ends on the closing price on
the 9" day ex-dividend. The post-event window is not considered in this study. We note that
the estimation window for the ex-dividend strategy overlaps with the event window of the
dividend inclusive strategy. This is, however not an issue because the two strategies is

analysed and assessed separately.

4.2.2 Calculation of Returns

To calculate the abnormal returns on the events we first have to calculate the normal returns
through estimation of alpha and beta coefficients in correspondence with the method
previously discussed in chapter 3.1.2.1. for further details on the calculation of the beta and
alpha coefficients please see appendix C. The normal return that is calculated for the
individual periods by the use of these coefficient is subtracted from the actual cumulative
returns produced by the strategy to arrive at the cumulative abnormal returns. The actual
cumulative returns for this strategy are the return for the period from the closing price one the
ex-dividend date to the closing price on the 9" day of trading ex-dividend. The calculated
cumulative actual returns and cumulative abnormal returns are summarized in the table and

histogram below:
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Table 6 Actual return, Alpha, Beta, Normal return and Cumulative Abnormal Return for all events for ex-dividend strategy.

Ex-Dividend Strategy

Event nr. Stock |Return |Alpha |Beta |Norma| Return|CAR Event nr. Stock |Return |Alpha |Norma| Return ‘CAR |
1 DNB 3,18% 0,20% 0,40 1,94% 1,25% 53 ORK 578% -0,02% 0,30 0,76 %  5,03%
2 DNB 1,75%  0,06% 0,48 1,06% 069% 54 ORK 081% -021% 0,98 2,75% -1,93%
3 DNB 661% 0,11% -0,02 007%  654% 55 TEL -031% -0,28% 1,18 2,44%  2,14%
4 DNB 12,08% 0,10% 1,02 471%  737% 56 TEL 1,76%  0,05% 1,18 -038%  2,14%
5 DNB 0,00%  0,05% 0,65 -1,28%  1,28% 57 TEL 132% -0,04% 0,98 -065%  1,97%
6 DNB 1,20% 0,14% 0,59 -2,00%  3,20% 58 TEL -6,48% -0,10% 1,20 4,04% -10,52%
7 DNB 260% 0,13% 0,66 074%  1,86% 59 TEL 1042%  0,27% 0,58 1,70%  871%
8 DNB -4,18% -0,10% 1,04 031% -449% 60 TEL 1,99% 0,10% 1,28 220% -0,21%
9 DNB 392% -0,66% 1,45 691% -2,99% 61 TEL 2,09% -0,19% 1,09 811% -6,02%

10 DNB 1,21% -0,14% 0,90 2,47%  3,68% 62 TEL 1,79% 032% 0,87 230% -0,52%
11 DNB -528%  0,07% 0,92 -2,26%  -3,01% 63 TEL -1,04%  0,22% 0,56 051% -155%
12 DNB -1721%  0,12% 1,45 -6,81% -10,40% 64 TEL -760% 0,12% 0,56 -048% -7,12%
13 DNB 2,10% 0,04% 1,56 397% -1,87% 65 TEL -3,06% 0,06 % 0,73 046% -3,52%
14 DNB 410% -0,17% 1,19 461% -0,51% 66 TEL -0,70%  0,07% 1,32 1,96% -2,66%
15 DNB 037% 0,07% 1,05 -1,60% 1,97% 67 YAR 761%  0,05% 1,09 283% 478%
16 DNB -1,73%  -0,11% 1,33 -2,76 %  1,03% 68 YAR -813% -0,52% 0,58 -514%  -2,99%
17 DNB 1001% -0,04% 1,42 422%  579% 69 YAR 882% -0,18% 1,16 582%  3,00%
18 NHY 786% 0,33% 0,42 312%  4,74% 70 YAR 406% 0,72% 0,80 389% 016%
19 NHY -0,40% 0,06 % 0,58 076 % -1,16% 71 YAR 13,02% 0,33% 1,01 245% 10,56 %
20 NHY 153% 0,15% 1,15 2,61% -1,07% 72 YAR -6,12% -057% 0,78 -500%  -1,12%
21 NHY -1,02%  -0,01% 0,87 259% -3,61% 73 YAR 493% 049% 1,78 -229%  7,21%
22 NHY 397% -0,03% 1,38 483% -0,86% 74 YAR -854%  0,05% 0,95 -395% -4,60%
23 NHY 233%  0,08% 1,14 364% -131% 75 YAR 096% 0,01% 0,94 143% -046%
24 NHY -1230%  -0,14% 1,41 -16,12%  3,82% 76 YAR 423%  0,29% 0,59 138% 2,85%
25 NHY 212%  0,19% 1,18 403% -191% 77 YAR 260% -0,28% 0,98 -147%  4,07%
26 NHY 513% 0,10% 1,03 394%  1,20% 78 YAR 1,77% -0,14% 0,80 209% -031%
27 NHY -832% 017% 1,29 -6,24% -2,08% 79 YAR 480% -0,17% 1,22 -058%  5,38%
28 NHY -1,96% 0,06 % 1,44 133% -329% 80 MHG 1095% -1,37% 1,69 -1,80% 12,75%
29 NHY 635% -0,40% 1,08 -043%  6,78% 81 MHG -019% 042% 0,90 313% -3,32%
30 NHY -0,71%  0,20% 0,93 001% -0,72% 82 MHG 2,22%  0,45% 0,83 563% -3,41%
31 NHY 041% 0,24% 0,80 061% -0,20% 83 MHG -2,36%  0,04% 1,19 1,78% -415%
32 NHY 552% -0,59% 1,05 1,07%  445% 84 MHG -13,01%  0,15% 0,72 -1,35% -11,66 %
33 NHY -056% -0,11% 1,11 2,29% -2,85% 85 MHG -2,89% 0,30% 0,49 -0,13% -2,76%
34 NHY 616% -0,31% 1,72 6,64% -047% 86 MHG 8,68% -0,06% 1,81 072%  7,96%
35 ORK 357% 0,18% 0,56 168% 1,89% 87 MHG 3,13%  0,06% 0,93 -013%  3,26%
36 ORK -3,02%  025% 0,33 064% -3,66% 88 MHG 547%  027% -0,08 -0,11% -536%
37 ORK 356% -0,08% 0,09 -024%  3,80% 89 MHG 2,17%  0,41% 0,18 1,02%  1,15%
38 ORK 6,28% -0,07% 0,98 386% 2,42% 90 MHG 023%  0,02% 2,02 -261%  2,84%
39 ORK -091% -0,33% 0,91 -221%  131% 91 MHG 513% 0,41% 1,01 138% 3,75%
40 ORK -3,18%  0,06% 1,00 437%  1,19% 92 MHG 1,20% -0,36% 0,67 -1,17%  2,36%
41 ORK -151%  0,03% 1,21 6,19% -7,70% 93 MHG 6,77%  -0,09% 0,84 059% 6,19%
42 ORK 603% 031% 0,57 1,70%  433% 94 MHG 1,19% 0,38% 0,78 -007%  1,26%
43 ORK 792% -0,37% 1,47 11,92% -4,01% 95 MHG 185% 0,14% 0,68 017%  1,68%
44 ORK 571% -0,25% 0,91 10,88% -517% 96 MHG -496%  034% 0,55 1,95% -691%
45 ORK -787% -0,14% 0,57 -3,60% -427% 97 MHG 4,88%  0,06% -0,05 -0,62%  5,50%
46 ORK 244% 0,14% 0,65 1,44%  0,99% 98 MHG 117% -0,27% 0,42 027% 0,89%
47 ORK -640% -0,34% 0,62 023% -6,63% 99 MHG 535% -0,12% 1,22 3,07%  2,28%
48 ORK -2,44%  0,26% 0,75 -0,11% -233% 100 MHG -503%  0,02% 0,87 0554% -557%
49 ORK 2,12%  0,16% 0,23 068% 1,44% 101 MHG -2,62%  0,14% 1,54 -3,18% 0,56 %
50 ORK 353% 0,12% 1,53 717% -3,63% 102 MHG 1,12%  0,20% 0,69 152% -0,40%
51 ORK -390% -0,32% 1,56 -1,09% -2,81% 103 MHG 000% -0,15% 0,67 -024%  0,24%
52 ORK -007% -0,12% 0,32 1,06% -1,13%
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Figure 22 CARs Histogram for the ex-dividend strategy

Average CAR(CAAR) 0,12%

Positive Cumulative Abnormal Return for Strategy 2: 50,49 % of the events

For the ex-dividend trading strategy, the investor gains positive abnormal return in 50,49 %
of the events. This can be considered a small improvement over the dividend inclusive
strategy. This is also evident due to the considerable lower standard deviation of 4,38 %,

down from 7,13 % for the dividend inclusive strategy.

4.2.3 Significance- and Hypothesis Testing
Through calculating the significance of the CAAR for the second trading strategy by the use
of student’s t-test, we seek to reach a conclusion on whether the null hypothesis we have

defined can be rejected to the benefit of the alternative hypothesis:

CAAR= Cumulative Average Abnormal Return
H?): CAAR,=0

H2.: CAAR»£0

If the CAAR turns out to be insignificant, in other words not significantly different from zero,

we fail to reject the null hypothesis for the benefit of the alternative hypothesis. We can only
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reject the null hypothesis for the benefit of the alternative hypothesis if the CAAR is
significantly different from zero. Failing to reject a wrong null hypothesis or reject a true null

hypothesis would lead to a type 1 or -2 error.

B CAARy(;, 1,
, =
Var(CAARy(1, )

77 ~N@©1)

o — 0,0012
270,0438

=0,0274

PZ,two—tails = 0,780378

The p-value of 0,7804 means that the CAAR is not significantly different from zero at levels
of confidence that is considered required for such analysis. As a consequence of this we have

to conclude that we cannot reject H? at any meaningful level of confidence.
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4.3 Dividend’s Relative Size Impact on Abnormal Returns

As it is suggested from available previous research that the relative size of the dividend
decides the magnitude of the mispricing, we have made a plot which shows the relationship

between average abnormal for both strategies for the individual events in the total dataset:
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Figure 23 Plot of Average Abnormal Return/Relative Dividend Size

As can be seen from the regression line in the plot chart, there is a positive relationship
between the larger dividends and higher abnormal return. However, the R? which measures
the explanation power of the regression, is only 0,0106. This means that the regression

explains just over one percent of the data points.

The significance of the relationship can be seen by the regression print-out:
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Table 7 Regression summary print-out, Microsoft Excel

SUMMARY OUTPUT

Regression Statistics
MultipleR  0,10313
R Square  0,010636
Adjusted R 0,00084
Standard E 0,039681

Observatio 103
ANOVA

df SS MS F ignificance F
Regression 1 0,00171 0,00171 1,085762 0,2999
Residual 101 0,159036 0,001575
Total 102 0,160746

Coefficientsandard Err¢  t Stat P-value Lower 95% Upper 95% ower 95,0%pper 95,0%
Intercept  -0,00513 0,006849 -0,74877 0,455738 -0,01872 0,008459 -0,01872 0,008459
X Variable 0,149735 0,1437 1,041999 0,2999 -0,13533 0,434798 -0,13533 0,434798

From this we can see that the x-variable which represents the average dividend size has a p-
value of 0,2999. This means that it is only significant at 70% confidence level. As we
normally consider confidence levels below 85% to be insignificant, we have to conclude that
the relationship is not significant at any meaningful levels of confidence. Consequently, we
have to conclude that we are unable to establish any relationship between the size of dividend

and the level of abnormal return for this material.

This result does not have any consequences for the rest of the analysis. It might, however, be
an early sign that the data material collected for this analysis has differences from that of the

earlier research. Consequently, the results of the analysis and conclusion may be different.

4.4 Possible Sources of Error

Once the analysis is completed it is important to point out some possible sources of error that
might impact the reliability of the analysis and overall trustworthiness of the implications.
Minor issues that is extensively commented earlier on in this thesis is not covered under this

chapter.

The maybe most crucial factor to consider in this matter is concerning the integrity of the data
material. Although no indications of severe risk to such is discovered during the data

collection and analysis, one always have to consider the possibility that the data material
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might hold wrong- or missing information. If this was to occur in the extracted material for
the event- or estimation window it would be most unfortunate. In such case, the analysis
could produce false results and make us draw a wrong conclusion. Other concerns regarding
the integrity of the data material includes the possibility for the data material to fail to
incorporate corrections to stock splits and -reverse splits. During the collection of the data
this was an ever-returning issue, as information about dividends was collected from external
sources. In most cases, the information was clearly marked as being corrected for the relevant

events.

When considering the possible sources of error concerning the analysis and the implications
of it, one always has to keep in mind the possibility for causality issues. In wide event
windows, the likelihood of company-specific event occurring and interfering with the return
of the stock increases. The similar effect arises when extraordinary company-specific events
happen in the estimation window. In both cases, the calculated normal return would be wrong
because the relationship between the stock- and market movements is not representative for
the event window. The representativeness of the estimation window for the event window is
always an issue in event studies. Only major company news which moves the stock price
more than 25 percent in either direction during the event window (of which there were none)
has been considered due to the relative assumed level of importance with respect to the
amount of work required. In addition to company news, external news events as well as new
estimates from influential stock analysts might also influence the stock price developments.
The occurrence of such new estimates releases from analysts is more likely in the event
period of the dividend inclusive strategy as new earnings and guiding report from the

company often is recently released.

In this context, it is also important to realize that the analysis does not distinguish between
extraordinary- and ordinary dividend. As this is not specified in the research problem, it poses
no risk to the analysis. However, it is important to keep in mind that investors might act

differently between these events.
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5. Conclusion

5.1 Results of the Analysis
The analysis showed a positive mean value for both the dividend inclusive- and the ex-
dividend strategy. The analysis also revealed that the cumulative abnormal returns from the

different strategies had varying standard deviations.

Table 8 CAR's Standard Deviation

SD
Trading Strategy 1: Dividend inclusive 7,13 %
Trading Strategy 2: Ex-dividend 4,38 %

Here we can see that the dividend inclusive strategy has the highest standard deviation. The
deviation is considerably higher than that of the ex-dividend strategy. This off course impacts
the significance of the mean value for that strategy negatively. As the mean value of the
CAR’s for the dividend inclusive strategy is also the smallest at 0,03 %, we must conclude

that it is the weakest strategy.

The significance testing of the mean values for both strategies shows that they are not
significantly different from zero, which is our null hypothesis, on any meaningful level of
confidence. Therefore, we cannot reject the null-hypothesis and adopt the alternative

hypothesis.

In the analysis we also analysed the data for evidence of a positive relationship between the
size of the dividends measured by size relative to the closing stock price on the last day
including dividend rights and the abnormal returns the events produced. This was done
because some earlier research covered in this thesis found that there existed a positive
relationship in their data sample. Our analysis shows that a positive relationship does indeed
exist in our data as well. However, the regression which suggest this relationship has such
weak “explanation power” measured by R? and level of significance that we cannot consider

this to be a reliable result.
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5.2 Implications of the Results

Although the results did not manage to challenge the Ho Hypothesis’ it does not mean that
there is no use or implications to be drawn from it. In fact, the results bring additional support
to other well-known previous research on market efficiency (Fama, 1970) and dividend

irrelevancy (Miller & Modigliani, 1961).

The event of dividend pay-outs can be considered a non-event in the meaning of the words
used by Eugene Fama in the EMH. The result brings additional support to the theory from
EMH that non-events should not yield abnormal return. Although we do not have enough
data to conclude that the market efficiency is semi- or fully strong, we can say that much of

the theory in the EMH seem to apply to the dividend events in our sample.

When it comes to the dividend irrelevancy, the event studies failing to detect significant
abnormal return can indicate that investors are indeed indifferent between acquiring cash
dividend and get “dividend” in the form of increased stock price. We cannot make an
ultimate conclusion on this however, because it is possible that preferences vary between the
companies. Until we are certain to have considered all the unknown factors that drives the
investors’ preferences regarding dividend we can only conclude that a preference for cash

dividend over no dividend was not detected in these event studies.

The research on behavioural finance that was introduced in the theory chapter is not
considered in the conclusions. This is because the abnormal returns from the trading
strategies was not significant, thus an explanation in the form of application of research in

behavioural finance is not needed.

Going back to our main research problem, we have to draw the conclusion that the stock
market is efficient for our sample in the event of dividend payments. This does not, however,
rule out the possibility for stocks from other market places and other time frames than the one
explored in this thesis to be inefficient. The framework and methods described and used in
this analysis should be easily utilized for other samples at later occasions in new event

analyses.

As earlier mentioned, tax law specifics might influence the behaviour and preferences for
investors. I therefore find it important to mention that a considerable change was done to
private investors trading dynamics towards the very end of the timeframe for our dataset. On
September 1. 2017, the Norwegian ministry of finance allowed for private investors to open

special holding accounts that enables tax deferrals for profit made on closed positions, as
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long as the profit is not withdrawn from the account (Government, 2018). The arrangement is
only available for investments in publicly listed companies and funds with at least 80 % stock
composition within the Europe Economic Area(EEA). This deferral benefit could earlier only
be accomplished by registered companies. The new arrangement does have one unfortunate
effect however. Namely, the dividends paid out by companies is taxed in the conventual
manner. This implies that the investor following this arrangement should prefer to achieve
returns in the form of increase of stock price rather than receiving dividend because he would
achieve a tax deferral. This would be a direct valuation of the dividend irrelevancy theory
(Miller & Modigliani, 1961). I strongly encourage future event studies for the period
following the introduction of this arrangement to explore if any effects of this change can be
detected. Currently, the data needed for such study is not available because the change is too

recent.

5.3 Personal Remarks

Naturally, my initial reaction to the results was that they were disappointing as they did not
prove my alternative hypothesis. However, it is equally interesting that the results brings
support to many of the established theories of market efficiency and that they are also
accurate for the period around dividend pay-outs. When it comes to the initial hypothesis, |
might have been the victim to the phenomena described in the section about the random walk
hypothesis my selves. Namely that people, in this case me, have a tendency to see patterns

and trends that does not exist.

While calculating the optimal duration for the ex-dividend strategy I discovered that there
seem to be abnormal high levels of volatility in the stock prices following the commencement
ex-dividend trading. This can be an indication that short term trading opportunities using
other trading strategies, such as the ones that make use of technical analysis to identify
optimal buying and selling levels can be used to obtain abnormal returns. It is important to
point out that this is merely speculations. However, such strategies should be explored such
that the possibility could be confirmed or disproved. I encourage further research on this
possible strategy and the field in general. This is important research because it in the long run
cause the financial markets to become increasingly efficient. Although fully efficient markets
are a practical impossibility, people should always strive to make the markets as efficient as

practically possible such that abnormal returns on large scales cannot be obtained.
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APPENDIX A — Hypothesis- and Significance Testing

To be able to draw a conclusion on the research problem, it has to be tested whether the null-
hypothesis can be rejected at any given significance level. After doing this, one should be
able to tell whether the alternative hypothesis is true, and how certain we are that we have
reached the right conclusion. There are several different tests, all of which is designed for
different types of data material. Among the most known is students t-test, F-test and Chi-

squared.

In this thesis we use the students t-test as it is adequate test to spot significant difference
between the average of two different datasets. This test can also be used in different
configurations depending on your dataset or what you want to test. The t-test can be used for
both independent or paired samples. Paired samples are data where one wish to compare
before-and-after data, for instance when testing blood pressure before and after a medication
is given. In this thesis however, the nature of the collected data is such that independent

sample t-test is the correct choice.

To be able to keep or reject the null-hypothesis we first have to compute a t-value. We use

the following formula to compute the t-value:
X = sample average

s = sample standard deviation

(X1-%3)
2 2

S S
S1.53
ny ny

After computing the t-statistic we need to know whether we want a one or two tailed test.

t =

This can easily be observed by looking at the alternative hypothesis. If it is a one-tail test the
alternative hypothesis would include the symbol for either ‘larger than’ or ‘smaller than’. If it
on the other hand has the sign ‘not equal to’, it is a two-tail test. The tails refer to the interval
of t-value of which we reject the null hypothesis and adapt the alternative-hypothesis. The
size of this area depends on the level of significance we desire for the test. In other words,

how certain we want to be that we are right to reject the null-hypothesis.
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Once the t-statistic is calculated it can be converted into a p-value. The p-value is a
probability measure that makes it easy to see at what level the result is significant. For
instance, a p-value of 0.02 would tell us that the null-hypothesis can be rejected at the 95
percent level of confidence, but not at the 99 percent level. The level of significance is the
inverse of the confidence level. Usually we operate with level of significance of 1, 5, 10 or 15
percent. Higher levels than 15 percent is normally so high that it is considered pointless to be
used in such a test. This is because the possibility for the alternative hypothesis to be true is

very uncertain.
Degrees of freedom

Degrees of freedom is used instead of ‘n’ in smaller samples, typically when ‘n’ is lower than
50. For larger samples, the percentage change between ‘n” and ‘v’ becomes so small that it

does not matter. The impact of degrees of freedom on the t-distribution is illustrated below.
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Types of error

When conducting this sort of hypothesis testing we say that one can make two types of error.
They are simply called type 1 or type 2 error. Type one error arises when we make the error
of incorrectly rejecting the null hypothesis, even though the null hypothesis is true. The type
2 error is when the researcher fails to reject a false null-hypothesis. Even though both types
of error should be of genuine concern, one can argue that the type 1 error is more serious.
This is because failing to reject the falls null hypothesis only results in a ‘status quo’
outcome, while a false rejection would lead to the rejection and replacement of the ‘status

quo’ by the new false theory.
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APPENDIX B — Determining Duration for the Ex-dividend Strategy

Input:

1DNB
2DNB
3DNB
4 DNB
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103 MHG
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7000 73000 7us0] 7390 7520 750 7620 7e0o| 7690 7580 7680 7580 s 7570 7g0] 7200] 720] 7a20] 7350 7ol s s 7a20]  7aso] 7270 7210
66,20 69,20} 70,45 70,95 68,40| 66,60} 64,00} 62,05] 67,00 66,90) 68,00 64,95) 64,45 63,50} 62,00} 60,95 63,30} 66,00} 65,05 64,50) 63,90) 63,60) 65,85) 63,90 64,00} 62,0,
85,30 86,15 85,50} 85,35 84,45 80,00} 80,80} 80,00 80,80) 80,75) 80,00 80,05) 79,70 81,05 80,15 78,50} 79,75 80,80} 80,35 80,40) 80,50) 81,15 82,75) 82,00 80,10} 79,80,
7030 6280 6u70] 6190 eat0] 6135 6135 so70] ssa0] 6000 6005 s770] seso| s77s| sses| 720 s8s| se1s| ses0| 563 o620 550 550  sa20] 5400 5450
9300 o430 osas| oeeo| osss| o570 osoo| osas| oa9s| o500l onoo] o700 oaso] 93as| oago] onss| oses| oss| 9sas| oses| 935 925 ovo0] 9ass| 92000 90,0
102,40] 102,60] 10390] 10510 10430] 104,30 10440[ 104,50| 106,60 108,00/ 109,00] 10850f 109,30] 10940| 109,50/ 109,70 10900] 109,80| 110,00 111,000 110,60] 11190 11260f 112,30] 11430] 114,90,
136,60] 13900] 137,70 13550 13400] 136,90 13520 13390| 137,10] 137,20 13850] 137,70| 139,80| 13880| 139,50| 13920] 13950 13860| 139,50| 136,80] 137,40| 137,00] 13650] 136,30] 13590] 137,80
10100 10560 10310 102000 9985[ 10070 9975[ ogsol 9o.as| oseo| oro| omso| 0020 sses| 10040 10070 10140 10520 10730 10780 10790 10730] 10590 10630 10550 10570
132,90 13300 134,10] 14000] 14040 1419] 14230] 14260] 146200 14590 14690 147000 14790 14800 14420 14500] 14750] 14690 14640 14560 14580 14540] 1430] 14380 142,40 141,60
06 2125 267 22 219 229 23 238 225 216 238 238 2N B4 829 2310 28 258 25 202 202 22 20 0% 23 208
2639 220 2430 2417 2407 2391 2459 2430 2430 2430 2439 2465 2498 2501 2556 2563 2550 2566 2540 2530 254 2530 2504 2547 2534 52
251 2699 2680 2756 21,70 2188 2803 2180 2193 2157 2112 2680 268 2689 2693 2647 2667 2615 2589 2524 2465 2501 2430 245 2524 2543
1911 1914 1885 1859 1870 1888 1901 1878 1891 1859 1907 1904 188 1856 1943 1920 1985 2005 2122 2109 21,73 2161 225 21,73 2148 2105
3615 2685 2680 2631 2611 2608 2650 2693 2118 2712 2700 2741 2174 2170 2167 2806 2803 2803 2809 2829 2190 2800 2826 2874 2952 2920
20 29 B3 374 34T B0 39 29 276 328 3247 328 333 3380 339 3419 3400 3432 3455 3455 3474 3468 3494 3465 3572 3555
619 6358 6099 5709 5628 5200 5255 4996 5434 5239 5580 57,09 5547 5482 5466 5580 5417 5369 4947 5126 4947 4671 4736 5L74 499 5044
6877 6780 6658 6642 6739 6812 6926 6950 7023 7031 6983 6861 6831 6780 6983  7L12 7137 7023 6966 6975 6942 7039 6910 6902 7072 7283
779 7730 749 7810 8150 855 839 820 8190 8340 8560 8420 8350 8090 8230 8200 8L00 8120 8150 7820 7150 7970 7830 7900 7740 77,00
4305 450 4054 4292 450 4306 4176 4159 3956 3803 3842 36% 3874 3985 3940 3856 3856 3835 3878 3766 3600 3622 3693 3812 3788 3914
4338 486 4390 4366 428 4283 4255 4253 4253 43 4099 4087  4L74 4185 A15 4236 4317 4247 4124 4141 4140 4038 4065 3977 3965 3857
3550 2600 2685 2620 2551 255 258 2606 212 2599 25% 2580 2626 2570 2537 2538 2483 2513 2620 2661 2605 2577 2603 2632 2597 214
668 2644 2629 2606 2630 2690 27,05 2549 2549 265 2662 2673 2650 2573 280 2666 2658 2673 2680 2615 2580 255 2567 2566 2535 2545
3198 321 288 3307 3336 3300 3245 245 206 3190 325 3293 3287 3297 3270 3250 3260 3270 3281 3326 3295 3333 3342 3357 3355 3348
350 %27 3620 3553 3645 30,09 3151 3131 348 3669 3629 3508 3561 3548 3649 3665 3157 3187 317 346 3719 3743 3726 3654 3603 3546
20 3249 328 3145 3178 3187 3180 3166 319 3144 3243 3226 3308 3330 3386 3308 3318 3335 3264 3252 3240 3300 328 3303 307 31,73
1623 4679 4642 4657 4667 4706 4776 4849 4908 4598 4782 4756 4169 47162 4748 4786 4748 4553 4566 4534 4531 4633 4575 4647 4634 4596
2800 | 2800 | 2800 | 2830 | 2830 | 2840 | 2830 | 2840 2900 2930 20| 3020 | 2920 | 2940 | 2890 | 2000 | 2040 | 2940 | 2940 | 3040 | 3040 | 3100 | 3080 | 3060 | 3080 | 3060
3310 | 3350 | 3280 | 3260 | 00 | sato| 3200 | 3200 210 3320 850 3360 | 3390 | 310 | 3270 | 3260 | 3250 [ 3200 [ 3200 3160 | 3300 [ 3340 | 3300 | 380 | 3360 | 3280
309 | 3090 | 5150 | 3150 | 3170 | 3170 | 3170 | 8160 | 3200 | 3200 | 200 | s2f0 | 190 | 180 | 370 | 3160 | 310 | 3100 [ 3080 [ 370 [ 3170 [ 3050 | 3075 | 3070 | 3020 | 3060
8% | 240 | 240 | 80| 82| 2350 | 2360 | 2630 | 2540 | 2470 | 2450 | 2600 | 2420 | 2470 | 2640 | 2620 | 2440 | 2440 | 2500 | 2500 | 250 | 2530 | 2530 | 2540 | 2540 | 2%
310 | 350 | 3450 | 3420 | B0 | 3280 | 3260 | 3240 | 3260 | 3270 | 3250 | 3260 | 3260 | 3350 | 3310 | 3310 | 350 | 3400 | 3380 | 3340 | 3390 | 3460 | 3450 | 3560 | 3470 | 3470
4400 | 4420 | 4410 | 4440 | 4540 | 4670 | 4460 | 4400 | 4260 | 4220 | 4210 | 4310 | 4340 | 4280 | 4320 | 4260 | 4280 | 4340 | 4320 | 4360 | 4420 | 4530 | 4470 | 4560 | 44p0 | 4490
6620 | 6760 | 6660 | 6930 | 7030 | 6930 | 6850 | 6720 | 6520 | 6320 | 6320 | 6040 | 5910 | 5560 | 5930 | 5610 | 5670 | 6080 | 5960 | 6990 | 5950 | 6100 | 5850 | 57,70 | 5540 | 5630
9% | 9220 | 340 | 9410 | 910 | 980 | 950 | 9960 | 9850 | 9940 | 9660 | 9840 | 9730 | 620 | 670 | 9870 | 101,00 | 10350 | 10500 | 10450 | 107.75 | 10525 | 10475 | 10275 | 10425 | 10650
6820 | 6630 | 6760 | 7100 | 7180 | 7140 | 7400 | 7510 | 7360 | 7390 | 70 | 7640 | 7790 | 7910 | 7620 | 7640 | 7800 [ 760 [ 7480 [ 7230 [ 7330 [ 700 | 7360 | 7340 | 7230 [ 7160
4645 | 4585 | 4670 | 4775 | 5140 | 5020 | 4840 | 4760 | 4910 | 4830 | 4755 | 4725 | 4820 | 4830 | 4840 | 5010 | 5200 | 5230 | 5160 | 6110 | 5030 | 4975 | 5150 | 5220 | 500 | 5020
50,70 50,50 49,55 50,30 49,80 49,55 48,15 4752 46,71 45,62 4787 48,09 48,71 4645 46,93 4579 431 4489 4374 4450 4498 4510 4488 4489 4510 46,16
5125 | 5180 | 5350 | 5290 | 5200 | 5295 | 5315 | 5260 | 6250 | 5040 | 5130 | 5230 | 5045 | 5180 | 5180 | 5160 | 5125 | 5125 | 5130 | 6120 | 5085 | 500 | 4940 | 4927 | 4900 | 4960
4359 | 4275 | 4160 | 4095 | 4260 | 4241 | 4210 4175 | 4080 | 4100 4051 | 4050 | 2034 | 2068 | 40024 | 4135 | 4169 | 4396 | 4377 | 4303 | 4450 | 4386 | 4325 | 4265 | 4260 | 4200
431 | 4185 | 4186 | 4216 | 4214 | 4204 | 4125 | 4110 4030 | 4058 | 072 | 086 | 4042 | 4082 | 4013 | 4041 | 4047 | 4050 | 4098 | 4167 | 4088 | 4100 | 4125 | 4169 4148 | 4135
49,16 49,25 49,84 51,35 51,00 50,95 51,90 49,66 50,20 50,50 51,00 51,20 5120 50,90 50,95 5145 51,90 51,95 51,90 50,90 50,90 51,15 51,25 50,95 50,15 49,65
4781 4824 48,64 48,64 49,51 49,51 4967 49,71 49,50 50,15 49,09 49,00 48,75 4879 48,76 49,03 50,75 51,35 51,50 51,80 52,10 5245 52,70 5220 5210 52,50
6150 | 615 | 6055 | 6065 | 6050 | 6030 | 5930 | 5840 | 5910 | 5955 | 5860 | 5775 | 6035 | 6065 | 6025 | 6020 | 6095 | 6045 | 6045 | 6090 | 6090 | 6050 | 6115 | 6040 | 6105 | 6160
7020 | 7075 | 7035 | 6885 | 8% | 6890 | 6960 | 6980 | 7015 | 7030 | 7105 | 7145 | 7395 | 7435 | 7500 | 7535 | 7530 | 7525 | 7490 | 7470 | 7385 | 7485 | 7470 | 7595 | 7575 | 7660
7520 | 7610 | 7665 | 7780 | 7075 | 7825 | 7820 | 7900 | 795 | 7945 | 055 | 615 | 6100 | 8130 | 8200 | 8275 | 8620 | 8485 | 8445 | 8440 | 8540 | 8535 | 8540 | 8540 | 8445 | 8565
7985 | 8020 | 799 | 6010 | 795 | 7985 | 7990 | 7960 | 050 | 6005 | 020 | 040 | 603 | 8080 | 8160 | 8130 | 6225 | 6255 | 8300 | 8300 | 8260 | 8210 | 8380 | 8300 | 8340 | 8375
3270 3280 3450 3370 3% 3430 3340 220 260 3270 3310 3230 3090 3050 2970 2860 2910 2940 2820 2,70 2900 2900 2980 2810 2920 2880
840 2870 2900 2930 2980 3010 2920 2950 2% 2950 2870 2860 288 2970 3020 3070 3090 3120 3080 3170 3180 3140 3060 3040 3110 3130
4540 4410 4450 4360 4440 4460 4530 4680 4600 4640 4680 4750 4760 4820 47,70 4780 4710 4760 4770 4720 4650 4670 4660 4600 4600 4610
5400 5250 5125 5200 5200  5L75 5150 5L75 5050 5000 4950 4950 5125 5125 5125 5475 5150 5200 5225 5175 5150 5150 525 5050 5025 50,50
72,00 7500 77,00 7475 7675 7800 7900 7725 7950 7600 7600 7400 7175 71,00 7350 71,75 7350 7300 7275 7225 7350 7350 7400 7350 7425 7525
11325 11375 11675 11600 11975 11800 11600 11500 11550 11725 11825 11650 11700 11450 111,75 11250 11100 11025 11150 11375 11625 11550 11475 11500 11600 11475
10750 10775 10775 10725 10800 10725 10750 107,00 10975 11300 10825 10925 10975 10950 11075 11300 11525 11225 11025 10750 10300 10350 10525 10550 10750 107,75
7830 77,10 7375 7880 8070 8015 7940 789 7970 8160 8040 7920 7910 7985 8140 8150 8345 8330 8405 8435 8405 8495 8415 8365 8205 80,00
905 9085 9015 9075 8950 8990 9005 91,10 %10 8960 8920 8815 87,00 8740 8585 8570 8500 8405 8380 8425 8580 8490 8440 8500 8595 8510
9670 9720 9900 9505 9400 9255 9100 9025 8935 8815 8805 8350 8975 985 9195 9235 9340 9265 9365 9340 9365 0445 9450 9285 9435 9340
1750 12820 12780 12570 12750 12760 12780 12600 12360 12380 12120 12050 12090 121,00 12150 12110 11890 121,10 12010 11900 12030 12130 11820 11760 11800 11500
19250 14300 14360 14210 14170 14220 14200 14030 14150 14200 14170 14380 14530 14500 14780 14750 14690 14640 14610 14330 14180 13900 14320 14550 14250 14350
9 975 @75 9375 9475 9375 % 955 99 9925 975 975 9825 102 1005 9325 9625 9 985 1005 102 10325 10275 1045 104 1025
9225 8 9 8 852 81 855 835 8475 8 8325 875 865 85 825 845 8025 825 875 795 7195 81 8 7975 8025 8075
1725 1665 171 173 173 1125 1765 175 182 1195 175 1745 1475 15625 17725 177 17275 17075 17125 172 168 16975 17825 179 1855 18375
3945 4055 123 230 120 o 415 418 4105 399 3015 376 388 393 387 387 4015 4145 410 415 4165 1407 1 1271 4305 495
194 1865 193 19225 199 207 2065 20975 21925 21575 24 209 2105 20675 2065 21575 20375 2075 2085 202 2055 21075 216 213 20625 20375
2093 1971 2009 1882 1824 1904 1872 1913 1965 193 1911 1957 1936 1908 182 1805 1535 185 1894 198 202 194 139 1965 1952 2011
2984 2906 2911 2995 3054 312 310 3057 3131 3167 3126 3196 316 324 3201 3212 3277 3278 3288 351 35 34 342 3134 3052 3068
75 2511 221 2499 2337 2438 2477 2348 2355 2339 2398 2336 2300 270 250 265 2326 261 2347 2333 233 2315 203 2351 2335 2406
3593 258 2603 2612 2605 258 2584 2616 2618 2606 2625 2632 2586 2559 2559 2542 2485 235 2392 2412 2408 237 244 517 2499 247
%94 20 2755 2739 280 2185 2767 2154 2808 2846 2801 2066 2086 258 2178 272 2537 23 2779 297 297 2803 2927 298 3005 2996
311 387 395 305 3933 3903 3905 3906 391 392 3912 3920 38 3846 3872 3BL4 3193 3794 3143 3719 3779 3006 3657 3107 3775 3756
298 2901 2924 2345 289 2905 2937 2992 2982 3035 303 3051 3017 2956 2924 2918 2959 3015 2935 2887 284 2816 2562 2716 2656 2137
082 314 33 14 348 3055 312 334 33 38 336 3141 3177 3189 313 3143 3066 3151 3228 315 316 3113 3125 3171 3136 3151
30700 35400 33200 3370] 3440] 3640 3800] 3650 350] 3740] 3870] 3640 3600] 3490] 3250 3380 3500] 3490 3800 3790 3420 3360 3440 3270 31,000 3020
52,5 5105 su60] 5190  s1es|  s11s|  s120]  sas0]  sa6s] 5165 5080 4950 4690] 4280 4345] 4308] asss| as32] azsa]  arai] a3 4743 ases|  asas|  4499] 42,39
4818 4627 4659 4677 4693 as12 a9s| 4sgo| 4905 sos0| 493 aoel 4980 5030 4962 4998 sod0| so40| suio] si0s] sito] 51200 sui0] 52000 5475 5105
6135 6040 6020 6050 so4s| 6000 900 so80] 990 6150 6100 6190 6215|6225 6235 6170 6125 6040 6105 6050 6080 6025 61,20 6219 63,70 64,70
5905 5890 5585|5600 s7ds| sse0| 5360 su8s|  sa1s| 5350] 5255 5245 s31s| s39s| 53200 5235 570 5000 5085|4982 494 4776 4934 4706 4560] 459
6225 6200 6265 6225 6215 6120 6050 6015 6045 5950 5980 5925 5840|5915 5895 5925 5965 6030 6110 6000 5920 5740 5865 6000 62,70 6160
5935 6035|6270 6235 6225 6250 6380 6505 6450 6420 6485 6430 65000 6405 6410 6370 6350 658 6630 685 6880 6960 6970 69,75 7000 7030
6870  e81s| e80s| 67100 6735 6765 6890 940 7085 7065 72000 71000 7075 760] 7265 7275 7270 775 71200 7100 7165 7080 71,000 71,5 72500 72,0
6675 6595 6715 6660] 6570 6715 6655 6635 6310 6485 6400 6420 6535 6515 6610 6440 6410 6400 6470 6479 wﬁ 6350 6355 6375 6510 6795
7130 e88s| 6940 69es| 7180 7210 7ies| 7190 7285 7345 7425 7410 7425 7440] 7540 7660 7950 8125 8005 8290 8300 8250 8315 830] 8375 8430
8680  8415|  8410] 8335| s4ds| 8425 sses| erio] er00] 755 785 8960 8875 8690 8870 8900 8935 88as| 8990 8950 8600 8650 8650 8535 8575 83,00
9550] o4ss|  os8s|  on7s| o7ss|  9650] 9675 9990 10040 10020 10080 10250 101,70] 10260 10200 10350 10330 10030 9875 9965 9950 10000 10090] 10300] 102,10] 102,10
96,00 9365 9420 9495|9400 9705 9725|975 9725 9665 9655 9870 9970] 9875 975 9975 9980 10140 9670 9815 9850 96200 98g0] 9810] 98gs| 9330
o785 8975  a9es| 9030 9070 99| 9275 938s| 9380 9280 9285 9410 o4%0] 9300 o190 o160 9210 9230 9420 9530 9465 9400 9300 9125 8990 9055
9650] o275|  or70] oneo| osdo| 90| o980 969s| ones| 9850] 9615 9610 9685| 97000 9605 9800 9810 9860 10090 10140 10090 101,70 10010] 10040] 102,40] 10660
13700 1300] 113000 113300 uzto] 11430 11460 11570 11580 11670] 11690 11620 11570 11590 11620 11650 11750 11920 11920 11820 117,70 11750] 11680 11560 11380 112,90
12500 12460 12600 11860 11630 11830 117000 117000 118g0] 12090 12370 12850 129,00 1299 13000 12980 12980 13140 13320] 13280 13220] 12750 12810 12870 13170 13330
13330 13280 13650 13680 13880 13750 13950 139,70 139,80 13980 13880 139,10 14160 141,80 14260 14110 13930 13930 14050 13910] 13760 14050 14500 14330 14320 141,00
1860 12790 12940 12880 1300 131,70 131,70 12940 130,00 12990 w60[ 12500[ 12470 12970 12900 13160] 13210 13480 13490 13780 13850] 13650 13620 13860 13990 14310
14390 14450 14760 14750 14910 14960 151,10 151,00 15160] 150,80 15400 154,10] 15470 15310] 15030 1s1i0] 15200 15200 1s050] 1sieo] 15330] 153200 15430 15500 15450 15300
145200 14620 14660 14500 14580 14000 139000 13930 13790 13910 14000 14030 14000 14000 14060 14040 14090 14130 13870] 13760 13430] 13290 13490 13250 13310] 13090
14900 14990 14810 14920 14660 14920 14500 1540 14500 14500] 14630 149,20 14960] 143,40 14560 14580 14260 14220 14030 14290 14040 14120 14020 14100 1400 14120
15240 15330 15450 15310] 15140 15300 153,10] 154,10] 15320] 15380[ 15340 15450[ 15370] 15300] 15460] 15700 15580 15400 15650 15750 15640 15680 15920 15900 156,80
153000 15550 155,20] 156,40 153300 153000 15030 14610 w4ss0] 145000 14170 146.40] 14660] w4640] 14320 wes00] ws0e0] 13770 13780 13930 14020 13500 13620
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Aggregate Returns (For formulas see method chapter):

Instrument

85 MHG
8NHG
87MHG
88 MHG
B9NHG
NHG
9L MHG
92 NHG
BINHG
94 MHG
95 MHG
96 MHG
97 MHG
BNHG
93 MHG
100 MHG
101 MHG
102 MHG
103 MHG
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Excdividend lose
000%
000%
000%
000%
000%
0,00%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
00%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
00%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
000%
00%
000%
000%
000%
000%
000%
000%
000%

1
191%
000%
03%
067%
000%
10%
2%
2514
135%
453%
10%

A067%

140%
0%
1%
455%
0%
2%%
280%
18%
0%
1%
2%
216254
10%
o7%
151%
1%
1%%
090%
088%
2%
108%
1214
000%
1214
000%
208%
1%
0465%
1%
475%
278%
1%
4%
107%
18%
131%
018%
090%
957%
078%
10%
04
031%
106%
246%
278%
4%
04
03%
153%
0%
052%
055%
035%
7%
461%
045%
275%
347%
58%
261%
248%
050%
0%
155%
0%5%
18%
2%
28%
3%%
155%
475%
240%
168%
280%

0%
069%
080%
059%
163%

3
191%
455%
1%
§39%
161%
0%
156%
119%
3%
6%
03%

1B%

231%
146%
081%
208%
050%
5%
L40%
250%
1%
28%
426%
157%
318%
385%
5%
120%
5%
146%
28%
191%
215%
041%
0%
491%
194%
S8%
8%
03%
060%
054%
48%
054%
200%
3%
457%
13%
13%
4%
154%
0%
198%
08%
550%
%
1%8%
5%
S
300%
08%
S1%
1%9%
238%
0%
0%
8%
477%
2%
%
450%
4%
5%
0%
039%
26%
365%
40%
4%
4%
28%
330%
147%
%
064%
s6i%
155%
060%
266%
311%
0%
198%
205%
4%
153%
080%
20%
082%
2574
0%%
260%
138%
1%

[
17%
45%
137%
1208%
2534
40%
058%
215%
%
8%
0%6%

AL%5%

347%
2%
081%
0%%
5%
%
18%
0%
%
062%
537%
785%
30%
0%%
053%
065%
275%
2%
357%
08%
215%
o
107%
181%
194%
3%
3%
091%
468%
18%
4%
280%
478%
3%
506%
26%
445%
1%
138%
19%
346%
031%
306%
3%
3%%
3%
384
218%
08%
064%
43%
171%
141%
8%
190%
461%
3%
0%
290%

-1008%

037%
2%5%
073
167%
29%
051%
8%
28%
161%
28%
13%
£55%
000%
505%
28%
0%
231%
397%
254
1%
28%
1%
035%
5%
2%
016%
250%
%
083%
046%
2%

5
159%
0%
128%

141%
153%
40%
458%
1%
162%
3%
0%

1166%

3%
186%
190%
1%
5%
755%
18%
%
%
4%
43
S56%
240%
6%
151%
120%
0%
140%
0%
280%
1%
0%5%
0%
3%
259%
218%
2%
318%
619%
2%
5%
1066%
478%
0%
18%
2%
3%
35%
16%
25%
330%
43%
367%
9%
20%
370%
860%
5%
0%
0%
470%
209%
0%
15%
29%
159%
3%
645%
238%

1285%

235%
L%
045%
39%
3%
137%
530%
4%
208%
259%
310%
4%
486%
489%
197%
157%
0%
A%
25%
209%
3u%
197%
153%
4%
8%
1%
361%
041%
161%
466%
18%

§
28%
45%
2%
1007%
063%
40%
087%
28%
257%
080%
£21%

7%

290%
166%
0%
230%
677%
802%
19%
118%
118%
4%
3%

1597%

294%
576%
0%
100%
0%
082%
3354
4%
8%
180%
18%
30%
259%
167%
291%
364
468%
3%
45%
807%
2%
3%
1%
1%
364%
35%
1%5%
165%
406%
000%
4%
5%
176%
417%
83%
419%
08%
2564
1%
4%
0%
221%
190%

0%

3%
67%
670%
5B%
45%
5%
050%
338%
2%
085%
561%
4904
38%
0%
2%
7%%
169%
531%
15%
060%
1%
294%
165%
0%5%
575%
16%
053%
53%%
3554
2%
3%%
358%
083%
165%
2%

5,

7
478%
0%
319%

n75%
03%

360%
087%
2%
297%
3%
S8%

A7B%

115%
1%5%
10%
1%
0%
8%
080%
189%
251%
13%%
430%
1%
o%
%
0%
191%
231%
1%
18%
sT%
106%
331%
0%
3%
259%
0%
491%
13%%
0%
388%
850%
0%
sB%
3%
30%
485%
557%
389%
356%
285%
3%
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1156% -

8%
1179%
1510%
130%

%

218%
153%

6% -

043%

481% -

48%

03%
137% 0f
5% 2

1148%
4534
497%
941%
8%
364%
1168%
1087%
055%
194%
5%

4% -

%
405%
216%
1106%
056%
%%
197%
639%

20%

810%
5%5%
185%
8%
%
5%
166%

4% -

219%
494%
1%
1359%

106%

643%
0%
584

11618
67%
475%
206%
4%
6824
1027%

175%
A055%
1805%
10524

%
A04%

408%
1845%
i55%

105%
1524
475%
0a1%
276%
9%
1614
8%
368%
465%
157%
917%
9%
4%
0%
S08%

0%

1007%

JETE
5% <

9%%

4
=

3%
4T%

126%

8%

108%

6%
1166%
B9%

A452% 11

178%

9%
185%
716%

969% ¢

05% 1
1805%

177%
489%

B07% -

0%
1845%
531%
1%
1648%
5%
ms

3%

882%
185%
1%
6%
4655
1571%
8%%
8%
5%
820%
S55%



Normal returns:

Ingtrument Ex dvidend close:
D8 0,00%
DB 0,00%
DNB 000%
DN 000%
DN 000%
DB 0,00%
DB 0,00%
DNB 000%
DNB 000%
DNB 000%
DB 0,00%
DB 0,00%
DB 0,00%
DNB 000%
DNB 000%
DNB 000%
D8 0,00%
NHY 0,00%
NHY 0,00%
NAY 000%
NAY 000%
NAY 000%
NHY 0,00%
NHY 0,00%
NHY 0,00%
NAY 000%
NAY 000%
NAY 000%
NHY 0,00%
NHY 0,00%
NAY 000%
NAY 000%
NAY 000%
NHY 0,00%
ORK 0,00%
ORK 0,00%
ORK 000%
ORK 000%
ORK 000%
ORK 0,00%
ORK 0,00%
ORK 0,00%
ORK 000%
ORK 000%
ORK 000%
ORK 0,00%
ORK 0,00%
ORK 0,00%
ORK 000%
ORK 000%
ORK 000%
ORK 0,00%
ORK 0,00%
ORK 000%
TH 000%
TH 000%
TEL 0,00%
TEL 0,00%
TEL 0,00%
TH 000%
TH 000%
TH 000%
TEL 0,00%
TEL 0,00%
TEL 0,00%
TH 000%
R 000%
R 000%
VAR 0,00%
VAR 0,00%
YAR 0,00%
R 000%
R 000%
R 000%
VAR 0,00%
VAR 0,00%
VAR 0,00%
R 000%
R 000%
WHG 0,00%
WHG 0,00%
WHG 0,00%
WG 000%
WG 000%
WG 000%
WHG 0,00%
WHG 0,00%
WHG 0,00%
MG 000%
MG 000%
WG 000%
WHG 0,00%
WHG 0,00%
WHG 0,00%
WG 000%
WG 000%
WG 000%
WHG 0,00%
WHG 0,00%
WHG 0,00%
WG 000%
MG 000%
WHG 0,00%

62

053%
046%
013%
418%
A%
0%
167%
045%
293%
119%
080%
o
114%
053%
011%
25%
%
145%
0%
473%
120%
140%
269%
037%
2%
15%
278%
A%
12%
045%
028%
058%
046%
206%
118%
057%
3%
1%
448%
1%
171%
089%
0%
1%
234%
099%
2135%
245%
008%
151%
1%
4%
201%
000%
7%
0%
3%
049%
256%
208%
054%
166%
276%
18%
082%
235%
432%
341%
0%
046%
194%
305%
143%
183%
206%
039%
7%
005%
043%
313%
090%
234%
235%
008%
[t
oor%
1%
425%
4%
248%
06%
280%
130%
130%
010%
064%
000%
264%
106%
267%
283%
029%
(Y]

3
148%
050%
0%
38%
057%

036%
198%
8%
140%

031%
058%

018%

10%
065%
08%
349%
001%
2%
087%

40%

1%
160%
359%

383% I
18%
035%
53%

0%0%
140%
0%
118%
161%
052%
W%
12%
08%

Q0%

185%

154%
2W5%
1%
255%
353%
007%

g
=

150%

119%

W%
108%
011%

002%

051%
10%
032%

181%

0%
390%
3%
1%

19%
5%

206%
083%

216%

0%

345%

£
H

1%

10%
28%
235%
4%

009%
092%
008%

236%

1%

597%

326%
052%

4%
0%

120%
13%

085%
018%

03%%

230%

032%

198%
L14%
08%

052%
062%

Q0%
88%

021%

0%
203%

0%
0%

067%

076%
012%

126%
242%
7%
075%
185%
128%
Q2%
016%
356%
137%
141%
o75%
110%
020%
104%
008%
107%
136%
036%
2%
106%
018%

5
194%
06%
008%
3%
108%
A%
255%
18%
0%
A71%
9%
AU%
194%
3%
2%8%
13%%
1%
3%
060%
18%
26%
215%
3%

-1055% -

035%
10%
045%
8%
4B%
0%
1%
20%
019%
0%
290%
048%
216%
8%
9%
0%
305%
0%
5%
294%
43%
135%
2135%
088%
48%
204
053%
0%
23%%
057%
4%
253%
10%
W%
2%
5%
9%
1%
247%
059%
%%
0m%
W
&%
38%
4%
337%
416%
0%
470%
108%
18%
2%
An%
0%
%%
20%
s
1%
0%
078%
0%
294%
2%
045%
2%
153%
100%
1%
164%
057%
087%
085%
A%
0%
048%
2%
118%
02%

6
20%
058%
010%
419%

(TR

250%
034%
151%
201%
309%
279%
063%
254%
416%
102%
261%
18%
334%
146%
070%
3%
19%
316%

1800% -

056%
3%

285%

005%
475%
139%
1%
150%
10%
415%
18%
032%
4%
548%
263%
238%
W%
0945
5%
103%
250%
179%
414%
218%
205%
%
258%
o11%
3%
001

048% -

415%
289%
260%
275%
41%
636%
4%
020%
0645
035%
06%
164%
535%
4%
553%
268%
0%
1%
0%
252%
157%
231%
067%

0%

345%
255%
178%
290%
29%
075%
083%
298%
205%
066%
7%
129%
111%
266%
1%
057%
052%
0%
235%
152%
0%
213%
160%
048%

043%

208%
0%
119%
3%
005%
0%8%
066%
030%
0%
140%
037%
401%
124%
0%

8
1%
035%
008%
590%
114%
189%
005%
26%
3%4%
7%
2%
2%
0%
0%
40%
0%
2%
357%
0%
181%
2%6%
3%
291%

W%
369%
s8%
2%4%
042%
2%%
219%
097%
106%
078%
5T5%
141%
8%
228%
513%
184%
14%
3%
171%
§74%
428%
138%
157%
0%
178%
004%
501%
260%
7%
7%
041%
474%
19%
250%
3%
28%
256%
590%
169%
0%%
0%
08%
15%
177%
716%
617%
519%
085%
£8%
306%
466%
047%
158%
210%
18%
065%
247%
455%
431%
084%
Q11%
0%
137%
248%
o07%
067%
417%
274%
111%
086%
069%
00%
088%
0%
016%
261%
280%
185%
170%
oT%

9
194%
106%
om%
1%
128%
0%
0%
031%
691%
7%
146%
£36%
248%
4%
476%
439%
2%
3%
076%
261%
259%
40%
364%

1612%

4%
394%
4%
13%
8%
001%
060%
W%
2%
664%
048%
075%
407%
sa1%
20%
240%
318%
161%
693%
155%
1%
191%
367%
269%
011%
643%
0%
258%
25%
046%
4%
439%
265%
0%
170%
20%
811%
220%
051%
248%
046%
1%%
2%
S14%
sE%
681%
5%
500%
209%
395%
18%
1%
147%
261%
058%
160%
313%
s63%
178%
135%
413%
on%
213%
210%
056%
575%
S4%
4%
13%
240%
497%
056%
040%
041%
418%
475%
A0%
2%
103%

0
2%
18%
0%
619%

8% 4
088%

0%
04%
891%

3%
15%

9%
276%
535%

EET

226%
%
38%
0B%

197% 4

087%
53%
8%

194%

510%
53%%
590%

03%% -

4%
079%
107%
138%
028%
2%
107%
%
8%
§5%
218%
041%
459%
180%
8%

106% -

10%
1%
34%

007% 4
915% 4

9%
0%

L00% -
030% -

07%

284 -

139%
0%
3%

157% -

%
§41%
431%

7% -

042% -

28%
0%

3%%

455%
556%
0u%
S8%
13%

3% -

0356%
147%

2%6%

961% 4

478%
166%
586%
3%

EITT
045% 4
156%
A% 4

0%
0%

104%

579%
8%
08%

0B% -

7%

3% 4

0%%

037% -

514%

080% -

035%
2W07%

088% -

115%

3%
048%
06%
4%
480%
252%
059%
28%
816%
452%
1%
38%
466%
682%
059%
1%
9%
418%
0%
431%
2%
599%
461%

A176%

0%
5%

41%

152%
311%
089%
1%%
421%
2%
553%
00%
18%
421%
650%
266%
154%
ms
219%
485%
345%
185%
3%
8%
151%
437%
64%
653%
15%
2%
0%
4%
082%
131%
455%
19%
53%
0%
10%
249%
1%6%
235%
07%
356%
S31%
39%
161%
206%
0%
A%
470%
056%
154%
410%
304%
0%
467%
6%
553%
L67%
4%9%
458%
252%
10%
2%
0%

1345%

3%8%
0%
7%
157%
137%
45%
0%
252%
5B%
479%
45%
20%
053%

398%
013%
005%
750%
428%
4%
365%
453%

102%
4%
160%
£64%
469%
671%
010%
[T
455%
490%
313%
499%
7%
651%
i51%

1528%

284%
298%
£99%
479%
1%
093%
18%
031%
331%
497%
056%
165%
419%
877%
190%
187%
466%
258%
834%
058%
038%
304%
8%
30%
429%
s1%
6%
139%
o0%
049%
%
452%
159%
589%
4%
494%
1%
046%
10%
425%
290%
3T4%
387%
497%
569%
180%
052%
454
058%
59%
206%
194%
119%
230%
152%
5%
163%
628%
4%
415%
142%
092%
4TT%
219%
028%

1463%

458%
o07%
108%
A%
2%
181%
013%
420%
475%
169%
436%
215%
029%

3%
118%
0%6%
86%
2385
045%
390%
056%

B0%

IR%

476%
597%
19%%
719%
117%
2%
5%%
555%
W%
431%
078%
606%
597%

1498% -1

250%
079%
458%
140%
4%
088%
206%
0%
497%
606%
038%
1%
4%
88%
107%
258%
531%
2%
1047%
18%
18%
30%
648%
3%
208
s91%
659%
18%
0%
0%
0%
18%
179%
s8%
381%
261%
0%
269%
0%8%
0%
131%
31%
5%
3985
6%5%
13%
1%
491%
235%
255%
8%
2%
038%
154%
A%
55%
65%
652%
531%
011%
401%
048%
1%
5%
041%

17,5%

519%
5%
058%
0%8%
3%
19%
0%
om%
369%
1%
1%
213%
007%

19
286%
283%
0,09%
836%
044%
038%
161%
236%
678%
B84%
179%

-1087%

365%
631%
039%
217%
28%
401%
302%
489%
370%
8%
665%

A181%

587%
050%
B05%
082%
201%
010%
218%
010%
482%
416%
089%
170%
026%
793%
165%
215%
854%
28%
1116%
654%
160%
2%5%
1%
294%
019%
642%
959%
091%
012%
127%

-1073%

645%
255%
T4%
-162%
035%
230%
438%
L8%
031%
157%
568%
650%
590%
611%
256%
T84%
103%
A%
176%
175%
204%
057%
13%
-188%
5514
B48%
137%
503%
025%
L01%
280%
173%
030%
060%

-1967%

160%
036%
15%
212%
235%
A%
042%
071%
433%
099%
024%
230%
039%

7
216%
226%
010%
791%
085%
221%

1045%

350%
35%

1A% 4

33%%

B68%

sa1%
649%
006%
2%
481%
8%
275%

5565

5%6%
892%
586%

1559% -1

505%
20

0%

226%

459% -
280% -

318%
0%9%
558%
419%
032%
1%

FET

1159%

139% 4

2%
1008%
266%
3%
2%
086%
2%
663%

30%
983% 4

397%
943%
476%

237% -

089%

1134

1%
1%
860%

145% -

24%
305%
671%

253% -
006% -
A% -

586%
630%
479%
397%
310%
351%
505%
158%

s34 4

154%
258%

6% -

201%

29%

298%
53%
706%
60%

261% 4
261% 4
306% 4
0%
231% 4

057%

1878% 1
5%
3%
13%
3% 4
205%
0% 4

030%
1%
oy

L61% -

293%
251%
048%

261%
2414
010%
580%
109%
019%
653%
380%
401%

-296%

523%
0%

201%

1
2%
27%
0%
0%
13%
201%
$8%
iB%
3B%
£50%
250%

1082%
389%
665%
037%
5%
6%
46%
1%
£0%
849%
858%
807%

BI%
289%
0%
4%
064%
4T%
111%
2%%
078%
47%
18%
0%%
2%
25%

1%
207%
1%
W%
18%
591%
5%
18%
18%
%%
157%
081%
8%
103%%
065%
246%
168%

1308%
911%
307%
907%
1%%
W%
20%
6%
305%
241%
2%
607%
1%
S11%
W%
on%
606%
S5%
S14%
497%
361%
38%
4%
30%
173%
189%
3%
4%
5%
10%
470%
03%
3U%
220%
02%

1%
S8%
0%
215%
%
368%
092%
016%
18%
%
10%
390%
1%
18%

0
181%
2%
015%
%
148%
028%
1%
0%
sa3%
148%
2%
STT%
380%
T46%
0%
601%
552%
3%
2153%
S8%
801%
931%
8%

08%
192%
4%
458%
095%
3%
167%
397%
051%
341%
266%
0%6%
216%
447%

049%
293%
0%
sET%
25%
B15%
360%
175%
081%
673%
176%
464%
0%
814%
220%
248%
135%
1236%
1%
%
989%
115%
1%
2%
605%
345%
057%
0%
616%
795%

1035%
353%
176%
336%
45%
371%
S41%
2%
305%
141%
166%
205%
357%
0%
795%
530%
219%
128%
03%
2%
230%
033%

031%
S48%
2153%
141%
184%
352%
094%
0%
7%
i53%
294%
sE4%
293%
0%

18%
18%
016%
690%
173%
08%

448%

330%
539%

8%
18%

6%
805%

109% 4

su%
406%
30%
W%

965%

1017%
826%
80%

U 08% -84

135%
235%

444 -
438% 4
ETE

452%
118%
30%

17%
140%

25% 4

Ba%

3%
EE

5%
2%
154%
§07%
23%%

5
=

638%
162%
2%
on%
820%
015%
0%
2%

1049% -

1097%
8%
556%
030%
§75%

08%

629%

19% -

036%

L61% -

567%
869%

07% 4

W%
0%
9%
291%
58%

49% 4
3%

29%

0%
063%
EXT
EETE
161% 4

870%
5%

A0%

236%

TR
8%
5% 4
2ABY -
090%

2%
3%
3%
360%
052%
011%
187%
5%

083% -

9%
8%
13%

164%

128%

198%

3
219%
194%
0%
883%
115%
106%
£0%
5%
ms
45%
261%

1087%
08%
850%
484%
491%
398%
350%
261%

1138%

1031%
8%
987%

2B0%
18%
010%

466%
7%
441%
%
426%
414%
53%
051%
116%
1%
4%

BBY
417%
2%
808%
3%

114%
515%
18%
205%
5%
254%
48%
185%
684%
048%
019%
9%

1063%

10%4%
451%
963%
145%
0%
2%
664%
38%
10%
A7%
635%
85%
48%
550%
264%
911%
4%
465%
0%
0%
4%
3%
169%
390%
£51%
2%
159%
s84%
20%
182%
W%
20%
0%
08%

130%
419%
3%
089%
360%
230%
157%
0%
15%
5T6%
23%
0%
253%
18%

»
W%
20%
0%
1%
213%
13%
6%
430%
201%
£40%
1%

233%

410%
881%
280%
364%
236%
436%
1%

1068%

929%
1097%
981%

2U,70%

146%
109%
500%
478%
5%
250%
476%
04%
555%
134%
183%
213%
43%
us7%
153%
A%
987%
346%
BU%
§26%
078%
128%
§07%
475%
00%
318%
811%
059%
0%
385%

361%

4%
378%
1116%
063%
758%
460%
536%
413%
070%
260%
193%
846%
58%
9%
0%
167%
350%

A067%

397%
146%
0%
367%
13%
28%

-107%

150%
806%
687%
361%
134
4%
218%
0%
027%

1390%

350%
385%
121%
415%
153%
170%
012%
126%
530%
10%
3%
W%
168%

2%
2%
0%

103%
2%
031%
450%
540%
390%

&
=

241%
1463%
0%
877%
8%
357%
294%
391%
19%
885%
816%
1314%
1141%
BA%
4%
2%
3%
390%
0%
4%
481%
13%
364%
260%
156%
297%
2385
1459%
2585
8%
1043%
378%
B1%

163%
151%
548%
140%
030%
619%
819%
038%
015%
305%

1128% -

1010%
397%
18%
19%
716%
016%
3%
45%
231%
2%
761%
583%
519%
806%
0%8%
414%
3%

1029% -

431%
8%
394%
38%
3%
306%

1614% -

069%
8%
613%
40
15%
675%
1%
%
047%

=

1375% -

0%
3%8%
163%
337%
4%
147%
010%
113%
670%
209%
430%
315%
168%

%
W%
2%
0%

n§%
0%
1%
£28%
s05%
265%
$80%
260%

1665%
054%
994%
o01%
311%
1%
3%
074%
S08%
867%

n#%

119%

B6%
1%
o74%
108%
7%
8%
1%
151%
2%
216%
2%
1%
301%
245%

ug%
566%
238%

7
238%
1%
0%

B514%
267%
2%
£66%
48%
085%
555%
293%

1539%

305%

1020%
076%
1%
26%
34T%
168%
499%
96%
177%
n52%

420%

699%
0%
08%
837%
3%
189%
370%
260%
049%
1%
049%
268%
430%
553%
456%
AT%

1065%
366%

3%

1s53%
1%
159%
693%
163%
018%
669%
655%
036%
041%
415%

231%

4%
s61%

060%
259%
611%
268%
18%
4%
7%
30%
716%
964
1%
855%
1%
0%
3%
£92%
4%
338%
435%
303%
050%
481%

19,18%
135%
865%
476%
4T%
103%
167%
081%
2%
0%

1191%
30%
419%
1%
s
3%
2%
0%
1%
684%
1%
638%
178%
168%

250%
147%
0B%

5%

301%

18%

992% -

218%
448%
P

980%
4
591%
251%
38%
08%

11%% 4

967%
1BO%
1,19%

UN% 2

705%
130%

19%
5% -
%
3% -

3

5%

23%
0% <
9% 4

4

086%
3%

4% 4

189%

475% -
445%

1119%
3%
8%
1567%

3%

2%
671%
19%
0%
168%
35%
059%
025%
435%

1530%

140%
719%
Bu%
2193%
53%
13%
8%
157%
088%
0%
5%
18%
7%
816%
169%
176%
46%
440%
3
55%
4%

0% -

0%
4

10%
86%
£0%
E)

9,56%
0%

008% -

028%
475%

378% -

3%
180%
366%

4% 4

17%
0%
1%
760%

A07% -

6%
4%
168%

0% €
441% -
A%
1%% -

2%

T6%

8%
U3B%

S1%
3%

066%
470%
1592%
1B41%
670%
B62%
179%
344%
07T%
246%
035%
088%
s
4%
1169%
228%
0%
1%
1%
563%
17%

440%

168%

0
T
4%
021%

116%
265%
18%

1029%
18%
249%
3%
458%

110%
195%

00%
0%
384%
18%
4%
[E]
955%

114%

1514%

B7%

1935%
8%
050%
AT3%
531%
2%
556%
570%
26%
377%
0%%
0%
9%
414%

52%
A%
Su%
80%
497%

%3%%

n31%

250%
092%
557%
315%
046%

108%
1%
0%
081%
3%

183%

BS5%
8%

157%
8%
646%
A74%
S0%
A%
1%
30%
9%

005%
£13%
0%
0%
450%
18%

1368%
£26%
347%
L%
2%8%
145%
481%

75%
206%
4%
089%
5%
456%

108%
059%
256%
054%
S90%
557%
364%
10%
350%
£50%
2%8%
[
2%
635%
219%
637%
3T5%
18%

3
267%
038%
0%

738%
306%
294%

23T%

240%
437%
414%
419%

-1192%

263%
2%
115%
1%
268%
4a7%
040%

1063%

4%
1%
B46%

-1970%

663%
055%
070%
£53%
489%
4%
s90%
478%
443%
070%
182%
259%
419%

1535%
410%
4T1%
150%
s17%

Ba%

1836%
48%
959%
513%
296%
053%

107%
758%
on%
109%
294%

186%

086%
715%
165%
3%
167%
259%
2%
476%
331%
2%
s
n91%
484
650%
105%
455%
£92%

B34%

£06%
350%
516%
148%
105%
394%

3162%

215%
948%
253%
3%
451%

14%
038%
231%
052%
955%
481%
266%
060%
3%
748%
250%
00%
2%
649%
216%
%
i51%
168%

2
38%
5%
05%
168%
3%
2%

1216%

1%
5%
3%
518%

A131% -1

0%
1164%
1%

010%

20%

48%

0%

1354 -

1071%
1%
1%

-16,94% -1

68%
181%
126%

1004% -

S81%
30%
5%
0%
19%
238%
2%
260%
2%
116%
3%
45%
14
3%
164%
0%
%
2%
30%
505%
057%
151%
582%
0u%
0%
266%

=

a0 -

139%
8%
1650%
3%
83%
3%
360%
115%
451%
479%
§07%
7%
521%
4B%
191%
1%

100%
11815

3%
385%
0%
158%
360%
4%

H052%

2%
108%
2%
552%
0%
1068%
046%
8%
040

=

3%

4%
3%
140%
361%
750%
2%
2%
2%
%%
8%
0%
45%
168%

299%
4%
022%
176%
4%
3n%
S17%

376%
3214%
1748%
113%

76%
219%

-1042%

T40%

145%

061%
T15%
500%
168%

268%
018%
2%

1537%
5%
360%
S97%
414%
330%
480%
0%

%
0%

1250%
200%
116%
13%
%
0%

1655%

1078%

164%

150%

1728%
365%
A%
5%

1060%
30%
350%
3%4%
416%
258%
194%
2%
W%
43%

115%
253%
2%
S91%
365%

3450%

176%
408%
065%
0%
38%
067%

n3%
135%
0%
116%
129%

1878%

1438%
810%

1573%
366%
9%9%
S10%
19%
155%
349%
154%
W%

189%
S11%
864%
290%
108%

1255%
S62%
438%
0%
461%
360%
405%
290%

971%
3%

1058%
168%
310%
085%

1030%
158%
13%
03%

100%
304%
3%
055%
461%
485%
156%
4%
8%
761%
047%
159%
L%
18%

2%
0%
0%

58%
4%
1%
91%
616%
40%
458%
265%
S80%
246%

0%
375%
449%
0%
4%
000%

1606%

1186%
3%
126%

-1664%

645%
353%
1%
530%
265%
250%
406%
4%
334%
198%
246%
8%
235%
1530%
240%
149%

1155%

301%
%79%
1853%
203%
048%
008%
379%
7%
n61%
893%
029%
131%
219%

189%

B8%
836%
1862%
1%
954%
51%
180%
2%
267%
147%
128%
B%%
4%
1%
348%
015%

1077%

367%
049%
3%
388%
349%
038%
248%

0%

38%
1058%
%
239%
052%
1092%
207%
240%
0%
S14%
419%
2153%
059%
4%
955%
157%
2%
206%
67%
000%
854%
506%
168%



CARs:

Instrument Ex dividend close

DNB
DNB
DNB
DN
DN
DNB
DNB
DN
DN
DNB
DNB
DN
DN
DNB
DNB
DN
DN
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
TEL
TEL
TeL
TeL
TEL
TEL
TeL
TeL
TEL
TEL
TeL
TeL
YAR
YAR
VAR
VAR
YAR
YAR
YAR
VAR
VAR
YAR
YAR
VAR
VAR
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
MHG
CMR
R

63

000%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%
0%
0%
000%
000%

2
038%
246%
010%
086%
0%
07%
138%
206%
%
3%
020%

A183%

250%
3%
164%
200%
012%
154%
0%
116%
A03%
133%
015%
225%
130%
2%
127%
116%
084%
A35%
059%
153%
083%
O80%
119%
084%
003%
3%
169%
7%
040%
A%
2%
301%
5%
008%
8%
176%
010%
61%
065%
092%
120%
0%
101%
038%
017%
3%
161%
0%
0717%
319%
050%
2%
0%
070%
005%
0%
086%
230%
1%
28%
118%
086%
Q%
7%
082%
0%
146%
515%
3%
360%
119%
8%
A11%
162%
059%
%%
386%
8%
165%
A75%
347%
510%
%
096%
37%
010%
148%
135%
143%
030%
159%
%%

0 0,020513

3
04% 070%
7% 016%
0% 129%
S06%  884%
LM% 119%
6% 199%
0B%  040%
1% 191%
1%8% 279%
611%  632%
OB%  091%

1205% -1229%

1% 0%
081%  002%
038%  013%
4% 145%
0% 555%
9% 481%
A% A%
%% 029%
287% 412%
08%  039%
086%  234%
19%%  260%
190%  254%
350%  093%
03% 192%
030% 010%
3W% 350%
180%  259%
19%  246%
031% 108%
18% 0%
2% 375%
0% AB%
119%  242%
1%%  23%
B1% 947%
19% 077%
A% 6%
A% 7%
8% V5%
38%  028%
299%  159%
2% 3%
3% 2%
H06%  943%
1% 24%
18%  483%
8% 037%
2% 227%
010% 193%
15%  407%
039%  041%
48%  263%
19%  169%
AT% A%%
4% 559%
3% 159%
030% 142%
L% 3671%
429% 180%
8% 010%
031% 185%
059%  100%
034%  048%
0% 178%
3% 196%
0M%  179%
Sd6%  S6L%
048% 2%
L19%  409%
209%  001%
AN% AB%
030% 03%
13% 00
3% 219%
016% 019%
3T6%  589%
165% 0%
SH% SI%
38% 418%
061% 9%
1% 63%
56%  075%
W% 3%
0% A04%
078% 001%
0% 250%
1% DA%
005%  099%
0m%  02%
39%  353%
1% 24%
L04%  056%
018% 616%
W% 255%
130%  13%
136%  114%
16% 050%
18%  236%
09% 080%
13%  2M%
AWK A0B%

H
3%
019%
219%
3%
145%
126%
0%
001%
268%
504%
193%

A183%

113%
1%
108%
249%
439%
418%
18%
42%
430%
2%
119%
138%
236%
300%
195%
037%
0%
A%
300%
042%
A31%
345%
8%
381%
275%
776%
051%
2%
3%
035%
203%
1359%
145%
187%
457%
12%
38%
034%
2%
239%
375%
Q9%
23%
240%
118%
578%
0%
0%
446%
1%
13%
3%
026%
056%
152%
86%
Q0%
199%
5%
469%
226%
450%
082%
231%
350%
065%
529%
0%
470%
431%
8%
419%
Q9%
386%
0%
148%
025%
015%
082%
7%
438%
361%
109%
8%
38%
193%
3%
207%
065%
8%
132%
009%

3
03%
0B%
218%
688%
087%
16%
052%
3%
056%
390%
30%

A337%

036%
231%
10%
031%
5%
468%
346%
047%
43%
2%
Q0%
2103%
150%
669%
28%
132%
0%9%
%%
1%
19%
1%
235%
030%
3%
181%
5%
3%
4%
36%
119%
097%
910%
AT%
152%
£85%
195%
33%
%
A37%
A%
439%
Q0%
4%
18%
O8%
619%
558%
0%
659%
A%
146%
48%
A%
L07%
026%
2%
8%
119%
938%
1%%
35%
200%
002%
180%
1%
152%
53%
835%
S%%
190%
130%
7%
2%
3%
5%
085%
046%
Q0%
5%
210%
641%
180%
QH%
8%
2193%
276%
24%
4%
2126%
25%
2%%
006%

7
260%
082%
308%
T28%
218%
144%
024%
454%
183%
196%
330%

10,10%

050%
192%
058%
130%
682%
493%
087%
051%
475%
215%
A%
3%
-169%
3%
157%
255%
376%
002%
077%
431%
240%
157%
043%
3,70%
281%
549%
425%
187%
121%
255%
019%
459%
S14%
205%
105%
057%
5%
0,16%
-169%
0,16%
408%
007%
365%
040%
107%
540%
585%
081%
431%
026%
-150%
-698%
086%
183%
221%
154%
042%
024%
695%
090%
386%
220%
003%
090%
249%
DA%
433%
138%
573%
261%
334%

1095%

3%
596%
146%

030%

A%
071%
158%
238%
5%
337%

9%

06%
436%
2163%
358%

454%

168%

085%

085%
006%

8
14%
080%
18%
683%
28%
028%
140%
417%
124%
14%
417%

8%

076%
197%
A%
231%
508%
490%
074%
475%
466%
075%
007%
504%
263%
355%
268%
238%
456%
052%
066%
398%
2%
-086%
002%
415%
255%
346%
3%%
14%
2%
Sn%
331%
180%
165%
185%
B5%
127%
037%
104%
444%
Q0%
532%
-048%
021%
195%
359%
156%
S0%
-100%
636%
092%
091%
680%
160%
231%
2%
232%
154%
0%
127%
217%
551%
415%
042%
065%
259%
069%
429%
T66%
S503%
284%
331%

1340%

361%
823%
150%
534
0%
452%
135%
178%
s9%
A%
176%
550%
453%
078%
3%
306%
0564
AU
091%
1%

0,02759 0,032084 0,033788 0,037182 0,037331 0,040059

9
124%
089%
650%
737%
128%
30%
186%
449%
299%
388%
380%

-1085%

A%
2%
112%
3%
%
4%
116%
407%
361%
854
131%
380%
191%
119%
208%
309%
678%
A%
0%
445%
285%
47%
310%
3%
3%
100%
3%
28%
469%
4%
039%
416%
919%
053%

-1027%

A76%
20%
290%
407%
051%
588%
036%
214%
215%
197%

1052%

1%
A%
0%
952%
155%
0%
350%
266%
4%
299%
300%
206%
1056%
1%
1%
460%
246%
25%
47%
8%
538%
75%
3%
341%
415%

-1166%

276%
195%
36%
536%
162%
998%
1055%
163%
550%
159%
2182%
552%
448%
076%
118%
4%
155%
9%
103%
05%
004564

406%
A%
183%
359%
141%
190%
398%
286%
168%
197%
281%
595%
18%
L16%
191%
246%
335%
357%
6%
384%
311%
3%
450%
310%
519%
128%
19%

AL11%
148%
335%
184%
2181%
103%
30%6%
116%
596%
46%
183%
249%
174%

A15%
1%
Q9%
129%
210%
1402%
740%
330%
283%
446%
280%
178%
4%
1097%
9%
752%
530%
Q06%
343%
339%
083%
709%
125%
395%
L04%
353%
9%
397%
973%
310%
2%
173%
100%
1071%
140%
481%
210%
335%
315%
461%
064%
3%
340%
297%
155%
109%
0%

1
049%
461%
581%
n,B3%
107%
48%
0M%
S8%
1.06%
4%
369%

-1059% -

18%
103%
181%
38%
638%
43%
180%
134%
236%
2,08%
261%
465%
3%
2%
290%
33%6%
501%
197%
038%
087%
13%
18%
T34%
03%
38%
S14%
3%%
S5,10%

$79% -1

205%
30%
414%
139%
251%

12,56% -

32%
40%
338%
555%
239%
116%
033%
4.8%
086%
248%

12,09%

5%5%
142%
264%
0,06%
174%
6,66%
48%
280%
310%
432%
071%
407%
u36%
183%
691%
3B%
083%
218%
380%
031%
564%
1667%
365%
2%8%
454%

-1166%

3I0%
1026%
5%
39%
30%
139%
0314
030%
49%
070%
459%
016%
397%
A%
130%
106%
0%
130%
4%
0%

452%
3%

1263%

3%
850%
8%
5%
A%
35%

128%

4%
251%
061%
055%
269%
1%
1%
256%
0%
499%
075%
530%
79%
055%
706%
459%
035%
113%
403%
109%
391%
13574
411
256%
3%

A152%

4%
886%
442%
380%
367%

1667%

1131%
260%
789%
115%
357%
395%
419%
20%
185%
159%
049%
1%
543%
002%

1538%

1598%

10%8%

A%
A37%
2%%
Q4%
%%
481%
38%
4%
38%
29%
515%
180%
1%
006%
%%
181%
3nk
0%
3%
1%
280%
3%

215%
58%
318%
491%
215%

166%
4%
3%
RET)
673%
78%
013%
162%
193%
326%

368%
182%
081%
057%
30%
£U%
48%
A%
29%
16%
10%
3%
758%
%%
s3%
4%%
A%
148%
3%
087%
460%
8%
346%
29%
3%

110% -1

4%
860%
475%
191%
38%
1688%
1A%
30%
819%
309%
385%
501%
610%
28%
276%
189%
071%
oB%
552%
02%

230%
4n%
290%

1067%

7%
325%
072%

211%

-1090%

354%
38%

-1188%

AN%
036%
044%
-436%
610%
829%
039%
087%
-366%
010%
DA0%
346%
39%
306%
3071%
211%
485%
069%
100%
026%
-136%
-306%
462%
124%
306%
-488%
004%
530%

AU32%

117%
551%
265%

-1021%

210%

-1568%

218%
362%
386%
197%
4%
810%
om%
029%
164%
437%

-1091%

283%
151%
115%
0%
-303%
134%
373%
136%
519%
-334%
156%
1,76%
543%
-393%
623%
456%
088%
098%
130%
066%
518%
962%

-1261%

212%
3%
1012%
397%
4%
753%
5%
394%
727%
0%
331%
684%
149%
506%
5%
628%
012%
2170%
255%
176%
A78%
T46%
8%

5
35%
260%
219%
919%
-150%
250%
269%
301%

A104%

3%
485%

392%

08%
02%
164%
044%
250%
814%
119%
015%
-165%
074%
007%
240%
308%
461%
265%
313%
470%
0,18%
004%
254%
011%
-159%
1%
255%
213%
-614%
-162%
449%

182%

2%
28%
073%
980%
147%

-1624%

063%
367%
361%

-1146%

805%
910%
185%
153%
29%
288%

1256%

28%
290%
068%
006%
393%
481%
350%
106%
0%
3%
055%
448%
3%
676%
635%
397%
017%
100%
126%
A%
3N%
28%

AL5%

466%
3N%

-12,08%

417%
865%
81%
5%
53%
n1%
1298%
180%
%
175%
634%
575%
1%
0%
0%
6%
2%
Y%
38%
9%

1
255%
218%
3%
943%
25%

138%
154%
439%
326%
091%
518%
7%
124%
082%
151%
274
695%
154%
164%
112%
319%
A51%
010%
187%
2%
476%
259%
317%
650%
003%
80%
308%
189%
8%
268%
3%
253%
8%
1654
3%

A77% 2

39%6%
087%
1%

129%

2%

1285%

017%
480%
3874

-170% -1

85%
992%
054%
A81%
165%
173%

1140% -

127%
1%
280%
30%
350%
419%
345%
208%
138%
250%
8%
446%
337%
3%
885%
4%
2%
046%
065%
160%
386%
291%
985%
383%
446%

1292% -1

380%
103%
163%
3%
683%
0%
1597%
436%
552%
367%
481%
505%
543%
163%
067%
231%
191%
8%
457%
2%

586%
200%
9,78%
1346%
-289%
-1099%
097%
6,10%
218%

3%
049%
480%
003%

18
02%%
4.06%
215%
628%
247%
061%
083%
£35%
B%
T8%
232%

1391%

140%
131%
140%
071%
545%
586%
1M%
051%
168%
14%
Q4%
304%
29%
28%
392%
319%
616%
160%
093%
484 %
A77%
375%
465%
487%
062%
S40%
287%
385%

17,18%

854%
3%
902%

1348%

157%
28%
060%
62%
487%

1289%

116%
BB%
261%
040%
001%
5%

11,%%

0%
337%
409%
008%
451%
356%
280%
251%
100%
308%
092%
391%
208%
538%
0%
382%
404%
18%
DU%
000%
486%
283%
S1%
251%
632%

A58 %

EET
1152%
684%
3I80%
1338%
u7B%
1260%
578%
190%
1%
130%
551%
431%
349%
187%
18%
6%
0%
678%
03%

0,04781 0,052769 0,055635 0,055284 0,057904 0,038597 0,059012 0,061937 0,063%65

19
3%
2%
4%
788%
309%
041%
3%
T8
391%
476%
330%
381%
A%
078%

176%
082%
550%
380%
170%
017%
255%
113%
7%
3%
159%
192%
569%
429%
750%
166%
0%
415%
191%
447%
4%
537%
012%
59%
8%
39%

1941%

1079%
3%
680%

560%

A79%
455%
017%
638%
349%

1207%

665%
1276%
1%
089%
A76%
159%

031%

30%
280%
205%
13%
491%
235%
341%
355%
A15%
2%
Q0%
3%
142%
426%
1533%
389%
4%
003%
3%
285%
647%
1140%
2%
8%
S81%

-1416%

A15%
1310%
688%
2%
1155%
066%
1248%
057%
976%
533%
847%
564%
5%
7%
038%
348%
4%
9%
536%
031%

0
010%
482%
6%
139%
3%
0%
19%
3%
£U%
491%
2%

-1008%

%%
033%
Q%
0%
403%
426%
119%
083%
2135%
8%
0%
350%
1%
0%
1%
359%
818%
3%
019%
456%
23%
459%
761%
669%
306%
8%
3%
089%

159%

108%
%
641%

BB

10%
5%5%
21683%
418%
413%
1%
661%
1%
2160%
28%
249%
A%

105%

149%
3%
2%
168%
401%
38%
5%
559%
19%
287%
089%
34%
071%
5%
1607%
39%
4%
057%
10%
38%
4%
1279%
1%
200%
§78%

1470%

2%
1401%
619%
20%
1598%
BA%
138%
0%
989%
3%
748%
530%
426%
598%
0%
409%
9%
Q%
30%
010%

-1041%

249%
04%
1%
159%
564%
451%
061%
1%
358%
156%
071%
39%
041%
016%
857%
305%
T30%
004%
13%
352%
2%
399%
740%
470%
315%
$80%
SAT%
351%

1537%

1B%
197%
2%

-1364%

143%
429%
058%.
393%
825%
917%
535%
1368%
134%
083%
100%
161%

1419%

178%
410%
447%
105%
378%
352%
403%
6,16%
218%
305%
A77%
451%
093%
057%
1871%
452%
407%
086%
023%
370%
488%
590%
$65%
264%
598%

-1589%

361%
1B57%
663%
376%
1646%
101%
1469%
019%
806%
117%
718%
524%
311%
583%
128%
£82%

-1069%

056%

A173%

0%

n
082%
285%
563%
842%
174%
057%
282%
4%
B54%
489%
336%

302%

294%
145%
037%
003%
545%
406%
091%
Q2%
375%
-146%
0.26%
38%
-009%
13%
635%
3,06%
5%5%
174%
025%
535%
145%
-219%
950%.
164%
078%
B42%
676%
524 %

A510%

985%

1525%

10%

1389%

144%
6,56%
298%
448%
801%

-1074%

6%
1331%
03%
-059%
174%
113%

1437%

195%
5,06%
274%
042%
429%
352%
31%
679%
3%
408%
105%
303%

135%
349%
1664%
369%
318%
032%
027%
331%
530%
681%
933%
A11%
632%

-1768%

S17%
1483%
540%
454%
1571%
1552%
1255%
245%
675%
083%
53%
141%
519%
434%
084 %
159%

-1068%

004 %

A192%

037%

0,06811 0,067098 0,068355 0,067715

3
157%
4%
SAL%
1063%
152%
106%
350%
8%
S15%
1%
2%

10,75% -1

308%
146%
077%
5%
30%
4%
085%
230%
615%
A37%
A75%
8%
86%
119%
176%
356%
649%
A07%
041%
5%
306%
155%
38%
169%
0%
7%
540%
382%

7%

988%
3%
1%

BIL%

356%
313%
239%
438%
338%
4%
5%
B38%
206%
176%
319%
A87%

UB%

13%
8%
05%
08%
308%
397%
555%
585%
38%
1%
108%
480%
13%
391%
730%
435%
388%
451%
218%
4%
519%
565%

332%

153%
509%

15,68%

3%6%
1460%
615%
460%
1639%
1308%
984%
297%
497%
03%
505%
091%
852%
435%
146%
510%

283%

036%

08%

210%

1%
165%
005%
446%
105%
160%
520%
1%
250%
666%
354%
926%
3%
038%
264%
8%
082%
785%
9%
3%
$29%
878%
513%
1%
T14%
A105%
4%
2%
S16%
%
2143%
363%
600%
1039%
760%
1337%
010%
040%
239%
2%
AT4%
145%
603%
A126%
148%
251%
488%
S15%
8%
513%
487%
6%
8%
1%
282%
1569%
41%
147%
640%
094%
S598%
5%
531%
A533%
3%
549%
A190%
201%
1278%
575%
437%
1628%
123%
13T%
A7T%
266%
1%
320%
126%
738%
652%
142%
£93%
9%
199%
1005%
A%

5
10%
217%
IB3%
B4I%

016%
091%
186%
B8%
567%
450%
368%
855%
132%
285%
038%
089%
421%
14%
189%
060%
421%
0%
014%
403%
-159%
185%
187%
509%
766%
3%
02%%
2175%
38%
238%
135%
176%
18%
832%
8%
8%

-2674%

84%

A10%

018%

1261%

590%
A
18%
1%
2719%
-892%
752%
1215%
140%
057%
039%
265%

1938%

184%
473%
016%

136%
-156%
212%
482%
161%
30%
38%

285%
815%

218%
3%
1256%
501%
10%
0%

28%
605%
480%
548%

1540%

090%
230%

-1952%

208%
1L.0%
674%
256%
169%
254%
935%
092%
070%
275%
153%
349%
3%
7.06%
064%
515%

020%

118%

1385%

249%

%
175%
A75%
S67%
Bk
052%
029%
412%
7%
5%
350%
I
8%
257%
7%
089%
155%
3834
084%
238%
154%
3%
8%
215%
7%
8%
%
3%
437%
966%
349%
034%
266%
346%
205%
76%
391%
2%
1065%
1049%
23%
UB%
1128%
A191%
665%
1002%
4885
1089%
200%
088%
4%
30%
876%
343%
038%
A%
149%
305%
42%
293%
533%
133%
017%
30%
258%
519%
228%
043%
3%
175%
1194%
7%
274
1436%
360%
2%
689%
3%
537%
605%
3%
18%6%
2%
7%
A907%
049%
1040%
497%
%
8%
1015%
955%
%
152%
749%
179%
513%
576%
992%
086%
79%
985%
002%
166%
8%

7
336%
2%%
30%
13T%
100%
157%
259%
B07%
39%
0%
45%
4%
121%
162%
042%
13%
476%
156%
4%
07%
168%
3%
085%
359%
%%
040%
859%
38%
98%
389%
7%
2148%
289%
357%
109%%
8%
8%
965%
1030%
30%

4%

152%

-1867%

B07%

158%

442%

-1017%

081%
035%
365%
5%
833%

1342%
042%
0%9%
2%
347%

1908%

088%
S01%
2%
538%
281%
2%
22%
£55%
RET)
5%
356%
1276%
20%
A57%
1339%
446%
167%
%
3%
590%
1%
0%

A%

259%
2%

-047%

20%
1078%
462%
an%
1866%
661%
88%
98%
193%
619%
083%
398%
3%
01%
1%
3%

1,09%

056%

1B%

042%

310%
103%
086%
457%
107%
509%
007%
154%
031%
038%
527%
139%
014%
$59%
3%
940%
441%
030%
109%
199%
373%
0%
116%
105%
1%
898%
627%
BUK
1003%
BI%
1169%
0%
388%
1093%
105%
040%
176%
335%
870%
BS1%
016%
42%
525%
£31%
%
437%
4%
369%
697%
139%
053%
471%
£39%
001%
560%
305%
B542%
4%
158%
u52%
451%
287%
686%
509%
656%
3%
594%
AT85%
23%
070%
226%
258%
889%
673%
345%
873%
353%
1%
733%
059%
SE%
428%
SE1%
643%
183%
038%
558%
109%
181%
133%
0%

bl
9%
247%
536%
696%
089%
011%
407%
2918
457%
602%
491%
935%
030%
28%
083%
25%
693%
201%
627%
052%
1105%
Q9%
240%
513%
13%
009%
B60%
359%
1100%
S37%
012%
240%
274
436%
1381%
106%
124%
B80%
8%
567%
68%
971%
2159%
1249%
968%
381%
1086%
091%
009%
170%
500%
659%
n97%
038%
2%
S31%
S60%
1686%
300%
30%
309%
801%
2%
046%
206%
599%
190%
546%
201%
1366%
418%
138%
1560%
488%
262%
598%
719%
5719%
20%
615%
1631%
3%
045%
1979%
181%
2%
691%
166%
1881%
940%
815%
547%
3%
881%
138%
5%
877%
1112%
007%
1035%
1028%
198%
B45%
Q%

E
76%
19%
8%
48%
15%
250%
28%
0%
330%
38%
1%
98%
1%5%
13%
102%
26%
T41%
3%
452%
2%
339%
10%
436%
5%
A37%
077%
0%
435%
926%
3%
031%
242%
180%
340%
1572%
37%
047%
0%
6%
18%

05%

6,38%

B0%
1448%

515%
248%
3%%
267%
13%
A57%
EET]
663%
1,56%
183%
519%
S81%
381%

0%

4%
0%
407%
986%
2%%
A50%
257%
3%
099%
553%
10%
143%
492%
0%
1698%
2%
3%
989%
688%
557%
18%
1045%

A7.99%

4%
049%

-20,06%

241%
842%
706%
13%
1903%
641%
908%
3%
280%
676%
819%
38%
46%
1.29%
05%
153%

AL74%

30%

BAS%

0%

3
T84%
238%
590%
409%
107%
266%
121%
-166%
559%
671%
666%
185%
268%
017%
061%
-280%
643%
353%
532%
072%
913%
-365%
346%
504%
026%
055%
869%
410%
858%
-368%
025%
095%
-199%
344%
1266%
285%
084%
-464%
%
525%

1453%

355%

2904%
1086%

407%
-136%
-861%
349%
082%
043%
“118%
669%
1141%
150%
-538%
652%
297%

1989%

313%
546%
299%

6,79%
231%
037%
294%
101%
123%
535%

097%
3%
-176%
015%
1589%

291%
356%

957%

928%
193%

226%
1490%

2020%

363%
057%

A31%

250%
1%
566%
159%
1862%
499%
TA8%.
666%
515%
693%
809%
314%
463%
1024%
234%
176%

11,00%

369%

1318%

0%

0,0672 0069635 0,071618 0,073787 0,076332 0,078823 0,081225 0,079918 0,0793%2

kil
748%
045%
%
19%
30%
19%
056%
B41%
0%
606%
206%
989%
06%
116%
0%
158%
605%
562%
623%
0%
1%
2%
429%
569%
A9
000%

1580%

315%
T40%
554%
075%
006%
-246%
-191%
870%
183%
110%
38%
2%
0%

1519%

421%

-2966%
1547%

$0%
-116%
28%
551%
057%
092%
638%
667%
1116%
341%
358%
606%
23%

1928%

38%
549%
30%
118%
330%
109%
268%
1%6%
282%
674%
010%
4%
136%
-195%
1687%
239%
275%
83%
8%
865%
363%
108%

049%

038%
092%

U59%

036%
1%
420%
134%
1811%
1053%
7%
352%
954%
1083%
8%
191%
468%
1B16%
167%
1%

1152%

3%%

1214%

0%

3
720%
236%
1%
168%
351%
148%
037%
358%
556%
882%
311%
837%
A%
008%
196%
080%
510%
2%
623%
260%
45%
309%
157%
557%
166%
479%

1532%

181%
607%
S66%
030%
1%
305%
9%
989%
187%
079%
543%
5%
808%
509%
%

0%
1555%

S42%
355%
435%
491%
281%
A05%
L%
686%
1094%
4%
2%
485
260%

W%

640%
0%
155%
791%
349%
115%
26%
1%
A06%
403%
110%
1646%
3%
119%
B66%
1%
419%
895%
1008%
358%
575%
653%

U/s%

086%
390%

BA%

011%
910%
395%
139%
197%
918%
331%
500%
906%
1088%
637%
240%
488%
B521%
218%
353%

-1158%

318%

077%

206%

]
1261%
28%
£59%

38%
291%
10%
015%
975%
5%
979%
3%
0%
0%
8%
6%
2%
810%
685%
690%
4%
806%
408%
1%
576%
176%
526%

1649%

161%
4%
565%
8%
082%
30%
039%
1046%
139%
3%
5%
706%
1%
8%
615%

0%
8%

48%
249%
149%
5%
8%
A%
51%
692%
1A%
485%
0%
38%
A%

184%

641%
867%
8%
857%
48%
Q7%
28%
8%
10%
491%
2%
145%%
8%
8%
0%
089%
430%
903%
1076%
95%
3%
916%

2U38%

118%
3%

BI7%

0%
815%
3%
151%
1615%
937%
576%
649%
867%
0%
1016%
4%
4%
1361%
136%
881%

-1055%

3%

8%

001%

3
B43%
016%
934%
6%
220%
13%
o0%
AL30%
41%
0%
473%
0%
499%
o0%
12%
508%
901%
498%
625%
2138%
970%
358%
370%
3%
056%
340%
A581%
115%
30%
S7%
008%
151%
440%
133%
018%
141%
353%
SH9%
153%
535%
129%
813%
L%
18%6%
290%
376%
075%
357%
023%
045%
420%
612%
1166%
%
107%
745%
153%
AKH
4
0%
339%
867%
S3%
080%
3%
483%
017%
250%
105%
150%
£21%
081%
528%
009%
343%
941%
u3%
034%
689%
1041%
4%
088%
127%
BA5H
116%
753%
200%
005%
1849%
839%
738%
503%
8%
673%
1158%
4%
468%
178%
148%
557%
0230%
314%
083%
6%

0,08268 0,081563 0,083618 0,086417



APPENDIX C — Calculation of Normal Return

Beta and alpha calculated according to formula in method chapter. Snapshots of the excel

calculations of individual event beta:

Column1 . OSEBX ~ OSEBXReturn - DNB

~ |DNB Return ~ BetaDnB

~ NHY

~ INHY Return ~ BetaNHY.

- |ORK  ~ |ORKReturn ~ BetaORK ~

TEL - TE

LReturn ~ BetaTE ~ YAR

~ [YARReturn ~ BetaYAl ~ MHG

~ MHGReturn ~ BetalV ~

4261 17.12.15 600,8501

4262 18.12.15 590,1446 106,90

4263 21.12.15 591,1381 106,10

4264  22.12.15 589,8975 106,30

4265  23.12.15 605,2559 109,70

4266 28.12.15 602,1565 109,30

4267 29.12.15 609,4765 109,50' 69,80

4268 30.12.15 610,2589 109,80_ 70,10

4269 04.01.16 600,6138 107,60 68,60

4270  05.01.16 590,2676 104,40_ 68,85 115,40»

4271  06.01.16 581,7465 103,30_ 31,42 68,25 116,90'

4272  07.01.16 565,3807 101,00 29,69 66,80 114,50

4273  08.01.16 563,7501 101,60 28,87 66,55 114,00

4274 11.01.16 554,7739 100,30_ 28,69 65,60 116,70_

4275 12.01.16 554,507 99,55 28,47 66,40 117,40

4276 13.01.16 556,81 98,95 28,69 68,25 117,80

4277  14.01.16 542,1663 98,60 28,45 66,25 113,20

4278  15.01.16 535,6449 96,40 27,33 66,20 112,30

4279 18.01.16 528,4695 93,65 26,84 65,75 110,90

4280 19.01.16 543,6822 96,15. 27,54 67,90 114,80.

4281 20.01.16 518,0507 92,15' 26,00 65,40 111,50.

4282 21.01.16 530,636 95,10_ 27,12 65,80 11!,30'

4283  22.01.16 552,6219 100,90 27,98 67,60 113,60

4284 25.01.16 547,0665 97,15 28,01 67,80 115,30

4285 26.01.16 551,0231 99,00 29,05 68,65 116,10

4286 27.01.16 547,1175 97,65 28,91 68,85 117,00

4287 28.01.16 552,3204 100’10, 29,45 68,90 115,90V

4288  29.01.16 560,9303 104,20 28,68 70,10 117,80_

4289 01.02.16 556,6996 101,50 28,24 70,30 117,80

4290 02.02.16 539,4571 97,50 27,50 69,80 118,20

4291 03.02.16 540,4653 0,19 %‘ 97,25 28,03 69,85 119,40

4292 04.02.16 552,2213 2,18% 29,93 68,35 L 117,30
Beta est for events | Beta sumup | est. per. returns Stock | est. per. returns Stock AV | est. per. returns OSEBX est. per. returns OSEBX AV | sumup sheet | (&) «

Formulas:

Columnl .1 OSEBX ~ OSEBX Return ~ DNB ~ DNB Return ~ BetaDnB ~ NHY
4261 42355 600,8501 (@OSEBX]/B4260)-1 =IF(D4261>0;IF(D4260>0;([@DNB]/D4260)-1;" =IF(D4261>0;IF(D4260=0;COVARIANCE.P(E4262:E4290;5C4262:5C4290)/VAR.P 62:5C4290);"
4262 42356 590,1446 (@OSEBX]/B4261)-1 106,9 =IF(D4262>0;IF(D426: ;COVARIANCE.P(E4263:E4291;5C4263:5C4291)/VAR.P(5C4263
4263 42359 591,1381 (@OSEBX]/B4262)-1 106,1 =IF(D4263>0;IF(D4262=0;COVARIANCE.P(E4264:E4. (e} $C4292), R.P(S¢
4264 42360 589,8975 (@OSEBX]/B4263)-1 106,3 =IF(D4264>0;IF(D426: ;COVARIANCE.P(E4265:£4293;5C4265:5C4293)/VAR.P(5C4265
4265 42361 605,2559 (@OSEBX]/B4264)-1 109,7 =0;COVARIANCE.P(E4266:E4294;5C4266:5C4. R.P(S¢ 66:5C4294);"");'
4266 42366 602,1565 (@OSEBX]/B4265)-1 109,3 COVARIANCE.P(E4267:E4295;5C4267:5C4295)/VAR.P($C4267:5C4295);"");"")
4267 42367 609,4765 (@OSEBX]/B4266)-1 109,9 COVARIANCE.P(E: s
4268 42368 610,2589 (@OSEBX]/B4267)-1 109,8 ) ;COVARIANCE.P(E:

4269 42373 600,6138 (@OSEBX]/B4268)-1 107,6 F(D4269>0;IF(D4268>0;([@DNB]/D4268)-1;"");' ;COVARIANCE.P(E

4270 42374 590,2676 (@OSEBX]/B4269)-1 104,4 F(D4270>0;1F(D4269>0;([@DNB)/D4269)-1;"");' OVARIANCE.P(E

4271 42375 581,7465 (@OSEBX]/B4270)-1 103,3 =IF(D4271>0;IF(D4270>0;((@DNB)/D4270)-1;" =IF(D4271>0;IF(D427 COVARIANCE.P(E4.

4272 42376 565,3807 (@OSEBX]/B4271)-1 101 =IF(D4272>0;IF(D4271>0;(|@DNB]/D4271)-1;"");’ =IF(D4272>0;IF(D427: ;COVARIANCE.P(E4273:£4301,

4273 42377 563,7501 (@OSEBX]/B4272)-1 101,6 :IF(DAZ73>O;IF[D4272>0,([@DNE]/MZ72)71;” =IF(D4273>0;IF(D427. 'OVARIANCE.P(E4274:E4: $C4274:5C4302)/VAR.P($C4274:5C4302);
4274 42380 554,7739 (@OSEBX]/B4273)-1 100,3 =IF(D4274>0;IF(D4273>0;([@DNB]/D4273)-1;""); =IF(D4274>0;IF(D427: ;COVARIANCE.P(E4275:E4303;5C4275:5C4303)/VAR.P($C4275:5C4303);
4275 42381 554,507 (@OSEBX]/B4274)-1 99,55 =IF(D4275>0;IF(D4274>0;([@DNB]/D4274)-1; =IF(D4275>0;IF(D427: 'OVARIANCE.P(E4276:E4304;5C4276:5C4304)/VAR.P

4276 42382 556,81 (@OSEBX]/B4275)-1 98,95 D4276>0;IF(D4275>0;([@DNB]/D4275)-1; =IF(D4276>0;IF(D427! 'OVARIANCE.P(E4277:E4305;$C4277:5C4305)/VAR.P($C4277:5C4305);
4277 42383 542,1663 (@OSEBX]/B4276)-1 98,6 D4277>0;IF(D4276>0;([@DNB)/D4276)-1;" =IF(D4277>0;IF(D4271 ;COVARIANCE.P(E4278:E4306;5 4278:5C4306);
4278 42384 535,6449 (@OSEBX]/B4277)-1 96,4 (D4278>0;F| =IF(D4278>0;IF(D4277=0;COVARIANCE.P(E4279:E4307;:

4279 42387 528,4695 (@OSEBX]/B4278)-1 93,65 =IF(D4279>0;IF(D4278=0;COVARIANCE.P(E4280:E430

4280 42388 543,6822 @OSEBX]/B4Z79)-1 96,15 =IF(D4280>0;IF(D427" ; COVARIANCE.P(E4. E4309;

4281 42389 518,0507 (@OSEBX]/B4280)-1 92,15 =IF(D4281>0;IF(D4. 0;COVARIANCE.P(EA4. £4310;5C4282. 310)/VAR.P($

4282 42390 530,636 (@OSEBX]/B4281)-1 95,1 =IF(D4282>0;IF(D4. ;COVARIANCE.P(E4283:E4311;5C4283:5C4311)/VAR.P($C42:

4283 42391 552,6219 (@OSEBX]/B4282)-1 100,9 -0;COVARIANCE.P(E: £4312; C4312)/VAR.P(SC

4284 42394 547,0665 @0553)(]/54253}-1 97,15 ;COVARIANCE.P(E4285:E4313,;

4285 42395 551,0231 @OSEBX]/BHZBM-I \29

4286 42396 547,1175 @GSEBX]/BAZBSLI 97,65

4287 42397 552,3204 (@OSEBX]/B4286)-1 100,1

4288 42398 560,9303 (@OSEBX]/B4287)-1 104,2

4289 42401 556,6996 (@OSEBX]/B4288)-1 101,5

4290 42402 539,4571 @OSEEX]/BdZBQ}rl 97,5

4291 42403 540,4653 @OSEEX]/BﬂZQD)J 97,25 C4292: 3

4292 42404 552,2213 =([@OSEBX]/B4291)-1 293:5C4321)/VAR.P(S
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OSEBX Return Stock Return Event window Normal Return

Instrument Beta Strategy 1 Est. Per. Est. Per. Average ion p. p. Average Estimation window  Strategy 1 Alpha Strategy 1
1 DNB 0,46 -6,16 % 4,66 % 0,17 % -6,29 % -0,21% 30 50 -0,29 % -3,14%
2 DNB 0,10 -4,30 % 0,85 % 0,03 % -4,06 % -0,13 % 30 48 -0,14 % -0,57 %
3 DNB 0,76 5,46 % ,91 % -0,17 % 5,54 % 0,20% 30 48 0,33% 4,48 %
4 DNB 0,75 12,23% -14,60 % -0,53 % -23,80 % -0,91% 30 37 8,62 %
5 DNB 0,88 -4,86 % 8,96 % 0,30 % 4,85 % 0,17 % 30 43 -0,09 % -4,35%
6 DNB 0,18 -1,49 % 6,94 % 0,23% 5,53 % 0,19 % 30 38 0,15 % -0,12 %
7 DNB 0,50 14,72 % 7,91% 0,27 % 8,75 % 0,30 % 30 41 0,16 % 7,53 %
8 DNB 2,95% 5,96 % 0,20 % 4,68 % 0,16 % 30 41 0,02 % 2,10%
9 DNB 10,39 % -11,74 % -0,40 % -9,98 % -0,33% 30 52 -0,03 % 7,88 %
10 DNB 11,67 % -0,22 % -2,03% -0,05 % 30 51 0,22 % 13,99 %
11 DNB 1,71 % -0,02 % -2,26 % -0,07 % 30 53 -0,05 % 1,71%
12 DNB 1,05 % 0,27 % 10,13 % 0,35% 30 52 -0,10 % 1,65 %
13 DNB 2,32% 0,16 % 7,90 % 0,27 % 30 56 0,09 % 2,69 %
14 DNB 4,67 % 0,01% 2,26 % 0,08 % 30 53 0,08 % 4,36 %
15 DNB 6,33 % 0,21% 4,11% 0,15% 30 53 5,57 %
16 DNB 7.72% -0,22 % -9,03 % -0,29 % 30 56 8,96 %
17 DNB 0,64 % 0,08 % 9,73% 0,33% 30 56 0,88 %
18 NHY -5,48 % 0,10 % -7,11% -0,24 % 30 50 -0,31% -4,24%
19 NHY -2,18% 0,02 % 6,57 % 0,23% 30 54 0,22% -0,37%
20 NHY 8,64 % -0,12 % -1,99 % -0,06 % 30 55 0,03 % 6,20 %
21 NHY 13,95 % -0,32% -6,62 % -0,23% 30 59
22 NHY -2,42% 0,22% 9,47 % 0,32% 30 59
23 NHY 1,33 -3,46 % 0,30 % 7,86 % 0,27 % 30 53
24 NHY 1,23 22,22% 0,10 % 8,47 % 0,29% 30 57
25 NHY 1,14 2,80% 0,28 % 6,97 % 0,24 % 30 53
26 NHY 1,11 12,17 % -0,39 % 8,17 % 0,33% 30 53
27 NHY 1,65 6,83 % -0,27 % -16,68 % -0,60 % 30 52
28 NHY 1,11 -3,51% 0,04 % 3,42 % 0,12% 30 54
29 NHY 1,37 -4,55 % 0,24 % 6,07 % 0,22% 30 55
30 NHY 1,15 3,42% 0,13% -4,23% -0,14 % 30 58
31 NHY 1,07 6,49 % 0,01% 5,58 % 0,20 % 30 57
32 NHY 0,78 7,03 % 0,17 % 4,37 % 0,16 % 30 57
33 NHY 1,19 8,40 % -0,04 % -8,63 % -0,26 % 30 51
34 NHY 1,32 1,34 % 0,06 % 15,88 % 0,53 % 30 56
35 ORK 0,95 0,09 % 0,03 % 2,25% 0,10% 30 60
36 ORK -0,20 -2,13% 0,07 % 1,67 % 0,06 % 30 52
37 ORK -0,39 8,36 % -0,17 % -0,65 % -0,02 % 30 56
38 ORK 1,45 10,70 % -0,03 % 2,34% 0,11% 30 27
39 ORK 0,64 -4,04 % 0,37 % 6,67 % 0,23% 30 48
40 ORK 0,92 4,69 % 0,20 % 5,75 % 0,20% 30 a4
41 ORK 0,63 12,33 % 0,27 % 4,67 % 0,16 % 30 46
42 ORK 0,94 -1,68 % 0,33% 16,69 % 0,55 % 30 a4
43 ORK 1,11 7,00 % -0,40 % -34,11% -1,37% 30 48
44 ORK 0,99 6,61% -0,19 % -3,35% -0,08 % 30 43
45 ORK 1,08 11,52 % -0,22% -15,87 % -0,58 % 30 48
46 ORK 0,51 0,67 % -0,02 % -7,28% -0,25 % 30 46
47 ORK 0,90 7,65 % -0,14 % -12,94 % -0,45 % 30 37
48 ORK 0,81 1,06 % 0,27 % 7.82% 0,27 % 30 48
49 ORK 0,75 -0,70 % 0,13% 0,00 % 0,00 % 30 49
50 ORK 0,19 1,03 % 0,00 % 4,69 % 0,16 % 30 16
51 ORK 0,88 7,96 % -0,03 % 2,80 % 0,10% 30 13
52 ORK 0,64 14,35 % -0,56 % -2,94 % -0,09 % 30 43
53 ORK 0,09 -1,65 % 0,06 % 2,13% 0,08 % 30 49
54 ORK 0,58 1,71 % 0,25% 1,18 % 0,04 % 30 18
55 TEL 0,85 7.32% -0,17 % 412,28 % -0,44 % 30 56
56 TEL 1,00 14,57 % -0,45 % -9,26 % -0,32% 30 57
57 TEL 1,23 1,23% 0,25% 14,98 % 0,49 % 30 57
58 TEL 1,26 0,04 % 0,30 % 5,78 % 0,21% 30 63
59 TEL 0,69 7,09 % 0,17 % 0,37 % 0,00 % 30 65
60 TEL 0,83 3,27% 0,27 % 10,42 % 0,35% 30 60
61 TEL 0,61 20,89 % -0,57 % -15,47 % -0,56 % 30 58
62 TEL 0,77 1,42 % -0,29 % -3,88 % -0,12 % 30 66
63 TEL 0,58 -0,76 % 0,01 % -5,97 % -0,20 % 30 69
64 TEL 0,78 -2,55 % 0,25% -2,39% -0,07 % 30 67
65 TEL 0,73 3,36 % 0,13% 5,12 % 0,18 % 30 61
66 TEL 1,30 9,04 % 0,01% -5,39 % -0,18 % 30 62
67 YAR 1,03 0,08 % 0,21% 16,78 % 0,54 % 30 59
68 YAR 0,96 19,33 % 0,19 % -6,39 % -0,21% 30 56
69 YAR 1,53 1,53 % 0,23% 15,60 % 0,53 % 30 61
70 YAR 0,94 19,56 % -0,40 % 10,40 % 0,42 % 30 57
71 YAR 1,35 22,34% -0,16 % 0,62 % 0,11% 30 54
72 YAR 1,29 8,33% -0,38 % -10,91 % -0,37 % 30 59
73 YAR 1,16 -1,81% 0,04 % 0,94 % 0,05 % 30 58
74 YAR 1,52 0,02 % 0,25% 9,43 % 0,33% 30 64
75 YAR 0,75 3,77 % 0,13% 8,47 % 0,29 % 30 60
76 YAR 0,91 6,17 % 0,01% 2,72% 0,10% 30 55
77 YAR 0,36 8,42 % 0,17 % 16,55 % 0,54 % 30 60
78 YAR 0,88 15,33 % -0,56 % -16,23 % -0,58 % 30 60
79 YAR 0,90 3,40 % 0,06 % 0,91% 0,04 % 30 62
80 MHG 0,21 0,42 % -0,01 % -18,92 % -0,70 % 30 11
81 MHG 1,00 -5,31% 0,00 % 9,11% 0,32% 30 23
82 MHG 0,76 1,45 % 0,00 % -22,11% -0,82 % 30 24
83 MHG 1,12 3,92% 0,24% 15,14 % 0,50 % 30 25
84 MHG 1,10 1,34 % -0,14 % 1,03 % 0,05 % 30 13
85 MHG 0,60 4,32% -0,08 % 1,49 % 0,06 % 30 21
86 MHG 0,34 1,67 % 0,04 % 5,12 % -0,17 % 30 19
87 MHG 1,24 3,06 % 0,15% 15,63 % 0,51% 30 18
88 MHG 0,15 1,03 % -0,03 % 1,38% 0,05 % 30 10
89 MHG 0,42 3,15% 0,23% 11,67 % 0,40 % 30 16
90 MHG 1,96 0,41% -0,05 % -0,35% 0,01% 30 7
91 MHG 1,07 2,46 % -0,26 % 3,36 % 0,13% 30 8
92 MHG 0,45 0,28 % 0,38 % 5,64 % 0,21% 30 11
93 MHG 1,30 -0,24 % 0,19% -1,60 % -0,03 % 30 18
94 MHG 0,75 -4,68 % -0,02 % 16,24 % 0,53 % 30 8
95 MHG 0,68 2,04% 0,17 % 13,89 % 0,46 % 30 8
96 MHG 0,48 4,57 % -0,28 % 1,30 % 0,06 % 30 8
97 MHG 0,02 1,98 % 0,05 % 0,46 % 0,03 % 30 6
98 MHG 0,64 1,60 % 0,00 % -4,46 % -0,15 % 30 7
99 MHG 1,01 1,00 % 0,17 % 11,20 % 0,38 % 30 8
100 MHG 0,52 -1,11% 0,05 % -2,01% -0,06 % 30 8
101 MHG 0,71 -0,04 % 0,13% 8,44 % 0,29% 30 16
102 MHG 0,79 1,47 % 0,04 % 11,24 % 0,37 % 30 7
103 MHG 0,31 0,53 % 0,18 % 3,30 % 0,12% 30 8




Formulas

Instrument
DNB
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
DNB.
ONB
DNB
DNB
NHY

MHG

OSEBX Return

Stock Return

Beta Strategy 1 Est. Per. Est. Per. Average Estimation p. Estimation p. Average
0,461876904810236 =(177,35/189)-1 20,0629 -0,00214130370206063
0,100500864841427 =(190,8/199,37)-1 0,00845647781982906 0,000324426242890017 -0,0406 -0,00133312566742788
0,760613397821799 =(171,81/162,92)-1 0, 1042434 -0, 120520 0,0554 0,00195895817544873
0,746549713216835 =(114,06/101,63)-1 0, -0, 13 0238 -0,00914283494134518
0,877050141162509 =(189,8574/199,5478)-1 7141195 11548 0,0285 0,00172575520690061
0,180482641768946 =(252,87/256,6861)-1 0,0693681304374816 0,00233886132275269 0,0553 0,00189820402225495
0,50018771838713 =(419,1335/365,3461)-1 0,0791167777202466 0,00269509353673772 0,0875 0,00299161200523681
0,704240990056912 =(472,95/459,4)-1 119239 0,0468 0,00161850931612522
0,760995094103518 =(463,22/419,63)-1 -0,117438174494476 -0,00396685808186579 0,098 -0,00328584958032039
1,18021534552886 =(388,08/347,52)-1 -0,0646952798732464 -0,00222245491581168 20,0203 -0,000464674682512483
1,0287103666179 =(444,2/436,74)-1 -0,0067 -, 20,0226 -0,000674128809277522
1,65965777080626 =(420,55/416,17)-1 0,0808416677490584 0,00271984934977196 0,1013 0,00350660119462833
1,12016967386159 =(480,13/469,24)-1 1563 0,079 0,00268886781149032
X =(562,89/537,77)-1 776951433 0,226 0,000838739458592635
0,885258889261081 =(651,08/612,31)-1 0,0600867033008889 0,00207113998980315 0,0411 0,00151655399176582
1, (594,86, )1 -0,00215642796234613 -0,0903 -0,00294808196134556
0,985841955114451 =(698,52/694,05)-1 0,0236121762727863 0,0973 0,00325080497292529
0,715812823568553 =(180,1/190,55)-1 20,0711 -0,00241292884210857
0,268841541531352 =(195,9/200,26)-1 0,0052578288891445 0,000237521843350697 0,0657 0,00226342794829031
0,714107438185665 =(175,04/161,12)-1 -0,0362483550663956 -0,00123354715541845 20,0199 -0,000603714913469766
0,637766996798366 =(12057/105,81)-1 0, -0,00; 10 0,062 -0,00228381004212375
1,34031993583131 =(184,74/189,32)-1 0,0661129100380122 0,00223382263765244 0,0947 0,00323095815995418
1,3318861573339 =(246,36/255,18)-1 0,09077° 0,0786 0,00269354970038403
1,23359527978614 =(424,37/347,2135)-1 0,0272354742214453 0,000989031473869743 0,0847 0,00293120100703361
1,13604821676706 =(477,93/464,89)-1 o, 46984 o 43749 0,0697 0,00242145811116728
1,10707058784594 =(474,7/423,21)1 -0,114366275348013 -0,00385295616762058 0,0817 0,00332851700937216
1,6511276428201 =(374,44/350,49)-1 . 172 -0,00273294280817597 0,1668 -0,0060028741484542
1,10868662540763 =(430,34/236)-1 0,0113149361692479 0,000443386331289662 0,342 0,00124003857055472
1,36543609195712 =(401,72/420,86)-1 0,0722274591730148 0,00244054237644618 0,0607 0,00216661832841288
1,14877869030841 =(487,83/471,7)-1 0,037846631527902 0,00129727578629074 20,0423 -0,00140960951990478
1,06956980202584 =(583,78/548,21)-1 0,0558 0,00200195747222804
0,775742591405521 =(645,96/603,51)-1 0,0476795671992771 0,00167036047326607 0,0437 0,00159825944276655
1,19005224981536 =(601,41/554,82)-1 -0,0186822790378237 -0,000391316019914095 -0,0863 -0,00262941567227454
1,31546631065925 =(703,79/694,51)-1 001 1 00 727 0,1588 0,0052847960132373
0,950970713389266 =(190,94/190,76)-1 16826 0,225 0,00100049106128789
-0,203802817833122 =(195,9/200,16)-1 0,0192278608444678 0,000691282538511733 0,167 0,00064166292832139
-0,391499819982486 =(175,93/162,36)-1 -0,0485789627893348 -0,00168042445389511 -0,0065 -0,000164738132098703
1,45217056606528 =(117,57/106,21)-1 -0,0113562319650006 -0,000312337182596941 0,0234 0,00114668102782671
0,643348302757469 =(189,86/197,85)-1 01 1 134 0,0667 0,00228704770564377
0,924790011932823 =(262,74/250,96)-1 0,0602296232205384 0,00204284918090076 0,0575 0,00201036117530307
0,630338214680733 ,13)-1 X 0,0267 0,00164073555779987
0,937599669527624 =(464,83/472,75)-1 0,981 0,1669 0,00545100399785905
1,11428460678603 =(448,99/419,63)-1 -0,117438174494476 -0,00396685808186579 03411 -0,013698128853625
X 7 = 6)-1 0, 20,0335 -0,00078971211949826
1,08150888639221 =(387,55/347,52)-1 -0,0646952798732464 -0,00222245491581168 20,1587 -0,00579017802278363
0,506921614627369 =(439,66/436,74)-1 0,006 -, 20,0728 -0,00253741816725372
0,903604236870944 =(384,79/357,46)-1 -0,001 179 20,1294 -0,00445974585822156
0,810252798398478 =(420,5/416,07)-1 0,0808416677490584 0,00271984934977196 0,0782 0,002652717249774
0,752491811356205 =(460,73/463,97)-1 0,0388096447132387 0,00133486257749451 o 0,0000326652191438474
0,185194454380714 =(554,18/548,54)-1 -0,000101713489505384 0,0000124412682732743 0,0469 0,00160362691931374
0, =(660,01/611,36)-1 -0,000269134223997493 0,028 0,00102766924373064
0,639585951289097 =(589,15/515,23)-1 0,1 o, 122334 20,0294 -0,0008838940832907
0,0884599067898601 =(683,02/694,51)-1 0,0155585125828008 0,000555688362697727 0,213 0,000751805043064399
0,582022309979162 =(798,1/784,71)-1 00118 0,000424290593892144
0,850892745493871 =(174,84/162,92)-1 0, 1042434 -0, 120520 0,122762148337596 -0,0043577366017294
0,997353516960842 =(119,22/104,06)-1 -0,125546218487395 -0,00454455216151294 -0,003: 7154
1,23287489673116 =(191,21/188,89)-1 19; 1393 0,149769585253456 0,0049445432918419
1, 9/255,18)-1 Y 9. 0,0577777777777777 0,0020547978372626
0,690533324026226 =(378/352,99)-1 o, 14866 -0,00371747211895912  -0,0000107487484463481
0, =(a 463,9)-1 X 0,00271542535047394 0,104166666666667 0,00353692252155807
0,605493886834794 =(493,5/408,23)-1 0, -0, 0,154 -0,00559177921561478
0,76977434559357 =(349,39/344,5)-1 -0,0818230277185501 -0,00285945129638175 -0,001;
0,575352640131522 =(438,09/441,46)-1 0,00170179936919967 0,0001: 1 0,001 7955
0,777004576832993 =(400,91/411,39)-1 3873 4 -0,000723 79
0,72599497693486 =(488,5/472,6)-1 0,001 0,051 0,00177916241736343
1,30292974605064 =(597,78/548,21)-1 0,023 1369: 0,001
1,03489090776825 =(253,57/253,36)-1 0,0020 0,167785234899329 0,00544309700715136
0,962326788352849 =(427,66/358,37)-1 0,0549518772933535 0,00191341191509229 -0,0021034
1,5312778073046 =(477,51/470,32)-1 4495 o,

0,941011860502771 =(488,09/408,23)-1 -0,117438174494476 -0,00396685808186579 0,104 0,00420781804265441
1,3480929202757 =(274,24/224,17)-1 -0,0523345647995137 -0,00157857134218559 0,00617283950617287  0,00109456409794842
1,28970049683187 =(368,52/340,19)-1 -0,106531464156618 -, 0,1091 -0,003
1,16355358940656 =(436,81/444,87)-1 0,0093477027793533 0,0003761 o,

1,51659327347159 =(408,61/408,51)-1 18512 0,0943476413089672 0,00333255762814787
0, =(489,46/471,7)-1 0,0378: 7 0,001 0, ) 470
0,911622233965392 =(582,04/548,21)-1 X 0,0272030651340998 0,000985026187670865
0,358247580338205 =(654,32/603,51)-1 0, 1992771 . 0,165476190476191 0,00544923310915004
0,8799609086235 =(594,19/515,23)-1 -0,15571964620262 -0,00560508702122334 -0,162281844230268 -0,00583544077859842
0,898616795255141 =(718,13/694,51)-1 0,0155585125828008 0, 0,000377579941601802
0,211735195091732 =(487,54/485,51)-1 763 -, o, 489
0,995827649248002 =(348,2/367,73)-1 -0, 0,0911295211153769 0,003 1858
0,755976630413932 =(356,14/351,06)-1 -0,00535486612834679 -4,031668141124936-06 -0,221081081081081 -0,00817633530840367
1,1178162736672 =(419,87/404,04)-1 0,0721: 4 0,002 10255001 01513671875 0,00498891844041089
1,0060284249085 =(433,98/428,25)-1 -0,0421391666107495 -0,00142645120291274 o, 3
0,59555438284318 =(486,12/465,99)-1 -0,0232725140104387 -0,000785857142774077 0,0148861646234677 0,000609112431083422
0,339207543679629 =(506,55/498,25)-1 o, 3 1271 -0,0512409927942354  -0,00173630824099052
1,23740839738531 =(543,74/527,62)-1 0,0433002818717232 0,00148192170667565 0,15625 0,00510821879962965
0,14624858161777 =(557,06/551,37)-1 378512193 -0, 669796 0,0138217000691085 0,000544878472499242
042121 =(601,82/583,44)-1 0,1 43941065
1,95948220892026 =(617,73/615,22)-1 -0,0004 42 0,000142167782981867
1,06574238702011 =(581,06/567,12)-1 -0,0745718442647563 -0,002! o, 314 0,00129712774203609
0,450820755391874 =(616,39/614,67)-1 0,113514161757196 0,00378726978740901 o, 1 0,0021 2
1,2055103286673 =(643,29/644,85)-1 0,054 48863 2564 -0,0003197533743725
0,747941256826095 =(595,59/624,84)-1 o, 435384 o, 0,00
0,678111295061984 =(628,63/616,06)-1 0,048199007087999 0,00170239751218888 01 0,00461

0,481 = ,13)-1 0, 137 0,01 7469 o 487869:
0,0229387496912484 =(605,35/593,58)-1 001 0,004566 15818
0,638570970942636 =(616,68/606,95)-1 35299 o, 4 -0,00149765664124752
1,01081810337721 =(645,99/639,6)-1 0,0484214667409764 0,00167344530591226 0,112017804154303 0,00376159480021297
0,521057242941836 =(693,29/701,06)-1 0,0129022004536719 0,00046471 -0,0200: -0,

0,708410773874999 =(719,19/719,5)-1 0,0368032739639172 0,00127681303020427 0,0843547224224948 0,00293562643657769
0,793739085185834 =(739,87/729,16)-1 1077 0,11243851018974 0,00374825994257682
0,305686931056777 =(811,19/806,95)-1 0,05431 0, 0,00117916753897043

Estimation window
30

Event window

Strategy 1 Alpha

50 =H3-(F3*C3)

a8 =Ha-(F4*C4)
a8 =H5-(F5*CS)
37 =H6-(F6*C6)
a3 =H7-(F7*C7)
38 =H8-(F8*C8)
a1 =H9-(F9*C9)
a1 =H10-(F10*C10)
52 =H11-(F11%C11)
51 =H12-(F12*C12)
53 =H13-(F13*C13)
52 =H14-(F14*C14)
56 =H15-(F15*C15)
53 =H16-(F16*C16)
53 =H17-(F17*C17)
56 =H18-(F18*C18)
56 =H19-(F19%C19)
50 =H20-(F20%C20)
54 =H21-(F21%C21)
55 =H22-(F22%C22)
59 =H23-(F23%C23)
59 =H24-(F24%C24)
53 =H25-(F25%C25)
57 =H26-(F26*C26)
53 =H27-(F27%C27)
53 =H28-(F287C28)
52 =H29-(F29%C29)
54 =H30-(F30*C30)
55 =H31-(F31%C31)
58 =H32-(F32%C32)
57 =H33-(F33%C33)
57 =H34-(F34*C34)
51 =H35-(F35%C35)
56 =H36-(F36*C36)
60 =H37-(F37%C37)
52 =H38-(F38%C38)
56 =H39-(F39%C39)
27 =H40-(F40*C40)
a8 =Ha1-(F41%Ca1)
aa =HA2-(F42%C42)
a6 =Ha3-(F43%Ca3)
as =H44-(F44*Cad)
a8 =H45-(F45%Ca5)
a3 =H46-(F46*C46)
a8 =H47-(F47%C47)
a6 =HA48-(F48*C48)
37 =H49-(F49*C49)
a8 =H50-(F50*C50)
a9 =H51-(F51%C51)
16 =H52-(F52%C52)
13 =H53-(F53%C53)
43 =H54-(F54*C54)
a9 =H55-(F55%C55)
18 =H56-(F56*CS6)
56 =H57-(F57%C57)
57 =HS8-(F58%C58)
57 =H59-(F59*C59)
63 =HE0-(F60*C60)
65 =H61-(F61%C61)
60 =HE2-(F62%C62)
58 =HE3-(F63%C63)
66 =H64-(F64%C64)
69 =HG5-(F65%C65)
67 =HG6-(F66*C66)
61 =H67-(F67%C67)
62 =HG8-(F68*C68)
59 =HE9-(F69*C69)
56 =H70-(F70*C70)
61 =H71-(F71%C71)
57 =H72-(F72%C72)
54 =H73-(F73%C73)
59 =H74-(F74%C74)
58 =H75-(F75%C75)
64 =H76-(F76*C76)
60 =H77-(F77%C77)
55 =H78-(F78%C78)
60 =H79-(F79*C79)
60 =HB0-(F80*C80)
62 =HB1-(F81%C81)
1 =HB2-(F82%C82)
23 =H83-(F83%C83)
24 =HB4-(F84*C84)
25 =H85-(F85%C85)
13 =H86-(F86*C86)
21 =HB7-(F87%C87)
19 =HB8-(F88*C88)
18 =HB9-(F89*C89)
10 =H90-(F90*C90)
16 =H91-(F91%C91)
7 =H92-(F92%C92)
8 =H93-(F93%C93)
1 =H94-(F94%C94)
18 =HI5-(F95*C95)

=H96-(F96*C96)
=H97-(F97*C97)
=H98-(F98*C98)
=H99-(F99*C99)
=H100-(F100*C100)
=H101-(F101*C101)
=H102-(F102*C102)
=H103-(F103*C103)
=H104-(F104*C104)
=H105-(F105*C105)

ER NIy
&

Normal Return
Strategy 1
=(D3*C3)+K3
~(Da*Ca)ka
=(D5*C5)+Ks
=(D6*C6)+K6
=(7*C71K7
-(D8*Ca)ka
=(D9*Co)+k
=(010*C10)+K10
=(D11*C11)+K11
=(D12*C12)+Kk12
=(D13*C13)+K13
=(D14*C14)+K14
=(D15*C15)+K15
=(D16*C16)+K16
=(D17*C17)+K17
=(D18*C18)+K18
=(D19*C19)+K19
=(D20*C20)+K20
=(D21*C21)+K21
=(D22*C22)+K22
=(D23*C23)+K23
=(D24*C24)+K24
=(D25*C25)+K25
=(D26*C26)+K26
=(D27*C27)+K27
=(D28*C28)+K28
=(D29*C29)+K29
=(030*C30)+K30
=(031%C31)+K31
=(032+C32)+K32
=(033*C33)+K33
=(D3a*C34)+K34
=(D35%C35)+K35
=(D36*C36)+K36
=(037+C37)+K37
=(D38*C38)+K38
=(039*C39)+K39
=(D40*C40)+K40
=(Da1%C41)+Ka1
=(Da2*Ca2)+Ka2
=(Da3*C43)+Ka3
-(Daacad)+kas
=(Das*Cas)+Kas
=(D46*C46)+K46
=(Da7"Ca7)+Ka7
=(D48*C48)+K48
=(D49*C49)+K49
=(D50*C50)+K50
=(D51*C51)+K51
=(D52*C52)+K52
=(D53*C53)+K53
=(D547C54)+K54
=(D557C55)+K55
=(D56*C56)+K56
=(D57+C57)+Ks7
=(D58*C58)+KS8
=(D59*C59)+K59
=(D60*C60)+K60
=(D61%C61)+K61
=(D62*C62)+K62
=(D63*C63)+K63
=(D64*C64)+K64
=(D65*C65)+K6S
=(D66*CE6)+K66
=(D67*C67)+K67
=(D68*C68)+K68
=(D69*C69)+K69
=(D70*C70)+K70
=(D71*C71)+K71
=(D72*C72)+K72
=(D73*C73)+K73
=(07a%C7)+K74
=(0757C75)+K75
=(D76*C76)+K76
=(0777C77)+K77
=(D78*C78)+K78
=(D79*C79)+K79
=(D80*C80)+K80
=(D81*C81)+K81
=(D82*C82)+K82
-(D83*Ca3)+Ka3
~(D84*Ca4)+Kad
~(D85*Cas)+Kas
~(D86*Ca6)+K86
-(D87*Ca7)+K87
~(D88*Ca8)+Kas
=(D89*C89)+Ka9
=(090*C90)+k90
=(091%CO1)+K91
=(092+C92)+Kk92
=(093+C93)+k93
=(D94*Co4)+K94
=(D95%C95)+K95
=(D96*C96)+K96
=(D97*C97)+K97
=(D98*C98)+K98
=(D99*C99)+K99
=(D100*C100)+K100
=(D101*C101)+K101
=(D102*C102)+K102
=(D103*C103)+K103
=(D104*C104)+K104
=(D105*C105)+K105
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Strategy 2, ex-dividend strategy

OSEBX Return Stock Return Normal Return

Instrument Beta Strategy 2 Est. Per Est. Per. Average i i pP. i i p. Average i Event window Alpha Strategy 2
1 DNB 0,40 4,33% -3,81% -0,29 % 2,19% 0,09 % 30 9 0,20 % 1,94 %
2 DNB 0,48 2,09 % 3,93 % -0,04 % 0,46 % 0,04 % 30 9 0,06 % 1,06 %
3 DNB -0,02 2,68% -1,73% -0,04 % 3,13% 0,11 % 30 9 0,11 % 0,07 %
4 DNB 1,02 452% 12,83 % 0,44 % 16,25 % 0,55 % 30 9 0,10 % 4,71%
5 DNB 0,65 -2,06 % -3,44 % -0,05 % 0,44 % 0,02 % 30 9 0,05 % -1,28 %
6 DNB 0,59 -3,61% -2,42 % -0,12 % 1,98 % 0,07 % 30 9 0,14 % -2,00 %
7 DNB 0,66 0,93 % 13,49 % 0,46 % 12,96 % 0,43 % 30 9 0,13% 0,74 %
8 DNB 1,04 0,39 % 7,23% 0,22 % 3,55% 0,13 % 30 9 -0,10 % 0,31%
9 DNB 1,45 5,24% 19,90 % 0,59 % 4,52 % 0,19 % 30 9  -066% 6,91 %
10 DNB 0,90 -2,60% 4,34 % 0,16 % 0,00 % 0,01 % 30 9 -014% 2,47 %
11 DNB 0,92 -2,55% 6,34 % 0,20% 7,24% 0,25 % 30 9 0,07 % 2,26 %
12 DNB 1,45 -4,79 % -1,17 % -0,01 % 2,49 % 0,11 % 30 9 0,12% -6,81 %
13 DNB 1,56 2,52% -0,54 % 0,00 % 0,43 % 0,04 % 30 9 0,04 % 3,97 %
14 DNB 1,19 4,03 % 3,66 % 0,06 % -3,33% -0,11 % 30 9 -0,17 % 4,61 %
15 DNB 1,05 -1,59 % 7,02 % 0,27 % 10,36 % 0,35% 30 9 0,07 % -1,60 %
16 DNB 1,33 -2,00% 2,85 % 0,06 % -1,12 % -0,02 % 30 9 -011% 2,76 %
17 DNB 1,42 3,01% -0,24% 0,00 % 41,14 % -0,03 % 30 9  -004% 4,22%
18 NHY 0,42 6,60 % -8,52 % -0,21 % 6,56 % 0,24 % 30 9 0,33% 3,12%
19 NHY 0,58 1,19% 4,47 % 0,15% 4,26 % 0,15 % 30 9 0,06 % 0,76 %
20 NHY 1,15 2,14 % -2,19% -0,03 % 3,00 % 0,11 % 30 9 0,15 % 2,61 %
21 NHY 0,87 3,00 % 13,29 % 0,39 % 9,66 % 0,33% 30 9 -0,01 % 2,59 %
22 NHY 1,38 353% -542% -0,14 % -6,99 % -0,23 % 30 9 -003% 4,83 %
23 NHY 1,14 3,14 % -5,74 % -0,20 % -4,48 % -0,15 % 30 9 0,08 % 3,64 %
24 NHY 1,41 -11,29% 9,35 % 0,34% 9,58 % 0,33 % 30 9 -014% -16,12 %
25 NHY 1,18 3,25% 3,48 % 0,15 % 11,17 % 0,37 % 30 9 0,19 % 4,03 %
26 NHY 1,03 3,72% 21,95 % 0,61 % 22,40 % 0,73 % 30 9 0,10 % 3,94 %
27 NHY 1,29 -4,99 % -0,33 % 0,06 % 7,05 % 0,25 % 30 9 0,17 % -6,24 %
28 NHY 1,44 0,88 % -1,07 % -0,05 % -1,11% -0,02 % 30 9 0,06 % 1,33%
29 NHY 1,08 -0,02% -6,11% -0,17 % -16,27 % -0,59 % 30 9  -040% -0,43 %
30 NHY 0,93 -021% 3,57 % 0,10 % 8,57 % 0,29 % 30 9 0,20 % 0,01 %
31 NHY 0,80 0,46 % 6,62 % 0,18 % 11,55% 0,38 % 30 9 0,24 % 0,61%
32 NHY 1,05 1,57 % 2,99 % 0,13% -12,82 % -0,45 % 30 9 -0,59 % 1,07 %
33 NHY 1,11 2,15% 0,39 % 0,10 % -0,38% 0,00 % 30 9 -0,11 % 2,29%
34 NHY 1,72 4,05 % -0,51 % 0,00 % -9,12% -0,31 % 30 9 -0,31 % 6,64 %
35 ORK 0,56 2,69 % 2,22 % 0,04 % 5,32% 0,20 % 30 9 0,18 % 1,68 %
36 ORK 0,33 1,19 % 9,56 % 0,32% 10,51 % 0,35 % 30 9 0,25 % 0,64 %
37 ORK 0,09 -1,80% -1,31% -0,03 % -2,52% -0,08 % 30 9 -008% -0,24 %
38 ORK 0,98 4,02 % 11,03 % 0,41 % 9,63 % 0,33% 30 9 -0,07 % 3,86 %
39 ORK 0,91 -2,07 % -3,65 % -0,11 % -13,54 % -0,44 % 30 9 -0,33 % -2,21 %
40 ORK 1,00 -4,43 % -4,47 % -0,01 % 1,11% 0,05 % 30 9 0,06 % -4,37 %
41 ORK 1,21 5,07 % 9,82 % 0,30% 11,51 % 0,40 % 30 9 0,03 % 6,19 %
42 ORK 0,57 2,44 % 6,38 % 0,27 % 14,09 % 0,46 % 30 9 0,31% 1,70 %
43 ORK 1,47 8,37% 15,05% 0,35% 3,26 % 0,14 % 30 9 -037% 11,92 %
44 ORK 0,91 12,28 % 15,01 % 0,52 % 5,18 % 0,22 % 30 9 -0,25 % 10,88 %
45 ORK 0,57 -6,10 % 6,43 % 0,17 % -1,56 % -0,04 % 30 9 -0,14 % -3,60 %
46 ORK 0,65 2,00 % -4,21 % -0,06 % 2,67 % 0,10 % 30 9 0,14 % 1,44 %
47 ORK 0,62 0,91 % 10,18 % 0,44 % -2,99% -0,07 % 30 9 -0,34 % 0,23 %
48 ORK 0,75 0,19% -3,38% 0,05 % -6,48 % -0,22 % 30 9  -026% -0,11%
49 ORK 0,23 2,26% -2,28% -0,08 % 4,06 % 0,14 % 30 9 0,16 % 0,68 %
50 ORK 1,53 461% -2,38% -0,07 % 0,09 % 0,02 % 30 9 0,12 % 7,17 %
51 ORK 1,56 -0,50 % 5,65 % 0,23 % 0,90 % 0,05 % 30 9 -0,32 % -1,09 %
52 ORK 0,32 3,69 % 1,58 % 0,09 % -2,92% -0,10 % 30 9 -0,12 % 1,06 %
53 ORK 0,30 2,63% 0,28 % -0,04 % -1,13% -0,04 % 30 9 -0,02 % 0,76 %
54 ORK 0,98 3,01% 5,12 % 0,16 % -1,50 % -0,04 % 30 9  -021% 2,75%
55 TEL 1,18 -1,83% -0,99% -0,06 % -10,05 % -0,34 % 30 9  -028% 2,44 %
56 TEL 1,18 -0,36% 14,16 % 0,44 % 17,01 % 0,57 % 30 9 0,05 % -0,38%
57 TEL 0,98 -0,62% -1,97% -0,01 % -1,90 % -0,05 % 30 9  -004% -0,65 %
58 TEL 1,20 3,44 % -3,61 % -0,08 % -6,38% -0,20 % 30 9 -0,10 % 4,04 %
59 TEL 0,58 2,48 % -8,51 % -0,14 % 4,48 % 0,19 % 30 9 0,27 % 1,70 %
60 TEL 1,28 1,64% 4,03 % 0,13% 7,57 % 0,27 % 30 9 0,10 % 2,20%
61 TEL 1,09 7,60% 18,19% 0,67 % 15,96 % 0,53 % 30 9 -019% 8,11%
62 TEL 0,87 2,29% -11,91% -0,31% 0,55 % 0,04 % 30 9 0,32 % 2,30 %
63 TEL 0,56 0,51% -4,26% -0,12 % 4,41% 0,15 % 30 9 0,22 % 0,51%
64 TEL 0,56 -1,09 % -9,83 % -0,20 % -0,09 % 0,01 % 30 9 0,12% -0,48 %
65 TEL 0,73 0,55 % 2,70 % 0,10 % 3,73 % 0,13 % 30 9 0,06 % 0,46 %
66 TEL 1,32 1,43 % 5,97 % 0,22 % 10,99 % 0,37 % 30 9 0,07 % 1,96 %
67 YAR 1,09 2,55% -2,61% -0,10 % -2,11% -0,05 % 30 9 0,05 % 2,83 %
68 YAR 0,58 -8,01% 6,58 % 0,32% -9,56 % -0,33% 30 9 -052% 5,14 %
69 YAR 1,16 5,15 % 3,62 % 0,13% 1,32 % -0,03 % 30 9 -018% 5,82 %
70 YAR 0,80 3,96 % 18,19 % 0,67 % 40,92 % 1,25 % 30 9 0,72 % 3,89 %
71 YAR 1,01 2,11% 24,46 % 0,61 % 28,21% 0,94 % 30 9 0,33% 2,45 %
72 YAR 0,78 -5,66 % 0,43 % -0,03 % -16,67 % -0,59 % 30 9 -0,57 % -5,00 %
73 YAR 1,78 -1,56 % -1,87 % -0,06 % 10,91 % 0,38 % 30 9 0,49 % -2,29 %
74 YAR 0,95 -4,18% -4,79% -0,20 % -4,59 % -0,15 % 30 9 0,05 % -3,95%
75 YAR 0,94 1,51 % 3,75% 0,13 % 3,57 % 0,13 % 30 9 0,01 % 1,43 %
76 YAR 0,59 1,86 % 6,24 % 0,22% 12,42 % 0,42 % 30 9 0,29 % 1,38%
77 YAR 0,98 -1,23 % 6,53 % 0,21 % -2,31% -0,07 % 30 9 -0,28 % -1,47 %
78 YAR 0,80 2,79% 2,38% 0,15 % -0,94 % -0,02 % 30 9 -0,14 % 2,09 %
79 YAR 1,22 -0,33 % 5,18 % 0,19 % 1,26 % 0,06 % 30 9 -0,17 % -0,58 %
80 MHG 1,69 -0,25% 1,48 % -0,05 % -37,27% -1,46 % 30 9 -137% -1,80 %
81 MHG 0,90 3,03% -9,05% -0,39% 0,91% 0,07 % 30 9 0,42 % 3,13%
82 MHG 0,83 6,20% -1,94% 0,00 % 12,43 % 0,45 % 30 9 0,45 % 5,63 %
83 MHG 1,19 1,46 % 4,87 % 0,18 % 6,85 % 0,26 % 30 9 0,04 % 1,78 %
84 MHG 0,72 -2,10 % -1,97 % -0,06 % 2,79% 0,11 % 30 9 0,15 % -1,35%
85 MHG 0,49 -0,87 % 4,07 % 0,15 % 10,92 % 0,37 % 30 9 0,30 % -0,13 %
86 MHG 1,81 0,43 % 2,30 % 0,09 % 2,49 % 0,10 % 30 9 -0,06 % 0,72 %
87 MHG 0,93 -0,20% 9,32 % 0,26 % 8,89 % 0,30 % 30 9 0,06 % -0,13%
88 MHG -0,08 -2,01% -1,10% -0,06 % 7,67 % -0,26 % 30 9  -027% -0,11%
89 MHG 0,18 3,32% 8,40 % 0,32% 14,22 % 0,47 % 30 9 0,41 % 1,02 %
90 MHG 2,02 -1,31% -0,19 % -0,04 % -2,80 % -0,07 % 30 9 0,02 % -2,61 %
91 MHG 1,01 0,95 % -4,93 % -0,20 % 5,58 % 0,21 % 30 9 0,41 % 1,38%
92 MHG 0,67 -1,20 % 7,00 % 0,26 % -6,08 % -0,19 % 30 9 -0,36 % -1,17 %
93 MHG 0,84 0,81 % -1,59 % -0,07 % -4,75 % -0,15 % 30 9 -0,09 % 0,59 %
94 MHG 0,78 -0,59% -8,38% -0,22% 6,22 % 0,22 % 30 9 0,38 % -0,07 %
95 MHG 0,68 0,04 % 9,88 % 0,28 % 9,76 % 0,34 % 30 9 0,14 % 0,17 %
96 MHG 0,55 2,95 % 7,17 % 0,16 % 12,56 % 0,43 % 30 9 0,34 % 1,95%
97 MHG -0,05 12,89 % 6,22 % 0,23 % 1,01 % 0,04 % 30 9 0,06 % -0,62 %
98 MHG 0,42 1,29 % -0,15 % -0,03 % -8,09 % -0,28 % 30 9 -0,27 % 0,27 %
99 MHG 1,22 2,61 % 2,83 % 0,13 % 0,84 % 0,04 % 30 9 -0,12 % 3,07 %
100 MHG 0,87 0,60% -0,61% -0,01% -0,13 % 0,01 % 30 9 0,02 % 0,54 %
101 MHG 1,54 -2,15% 4,34 % 0,14 % 10,14 % 0,35 % 30 9 0,14 % -3,18%
102 MHG 0,69 1,90 % 3,35 % 0,08 % 7,46 % 0,25 % 30 9 0,20 % 1,52 %
103 MHG 0,67 -0,14 % 2,99 % 0,12 % -2,10% -0,07 % 30 9 -0,15 % -0,24 %
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APPENDIX D — Dividend Size Comparison
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55
56
57
58
59

DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
DNB
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
NHY
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
ORK
TEL

TEL

TEL

TEL

TEL

5,95 %
4,93 %
5,56 %
8,86 %
4,95 %
4,05 %
4,29 %
4,54 %
5,84 %
2,79 %
4,88 %
2,88 %
2,58 %
2,49 %
3,24 %
4,46 %
4,16 %
7,61 %
7,64 %
8,25 %
11,31 %
7,15 %
11,96 %
8,91 %
7,90 %
6,71 %
1,26 %
1,61 %
2,34 %
2,80 %
2,53 %
2,22 %
3,10 %
2,64 %
1,84 %
1,69 %
2,15 %
3,09 %
15,10 %
4,38 %
2,61 %
2,31 %
3,43 %
4,91 %
4,65 %
4,81 %
10,82 %
5,49 %
5,23 %
5,18 %
4,18 %
3,73 %
3,23 %
6,08 %
1,06 %
1,78 %
2,09 %
2,59 %
2,93 %

Abnormal Return
Instrument Relative size Strategy 1 Strategy 2 Av. Return

14,36 %
-4,04 %
2,24 %
10,20 %
6,60 %
2,10 %
4,74 %
-3,00 %
-8,79 %
-5,62 %
6,78 %
1,95 %
13,24 %
-7,96 %
13,34 %
-4,30 %
0,36 %
4,57 %
2,58 %
8,66 %
-1,71 %
11,23 %
3,96 %
0,15 %
7,91 %
-3,49 %
1,76 %
-4,26 %

-12,50 %

-1,40 %
2,16 %
23,45 %
-3,80 %
-0,23 %
1,31 %
-6,97 %
6,65 %
-4,78 %
6,77 %
7,17 %
9,97 %
9,30 %
-5,19 %
-0,67 %
-2,63 %
4,43 %
0,12 %
-2,75 %
6,08 %
4,31 %
0,49 %
-1,24 %
-4,27 %
-0,04 %
-5,33 %
-3,20 %
-4,42 %
-5,05 %
6,21 %

1,25 %
0,69 %
6,54 %
7,37 %
1,28 %
3,20 %
1,86 %
-4,49 %
-2,99 %
3,68 %
-3,01 %
-10,40 %
-1,87 %
-0,51 %
1,97 %
1,03 %
5,79 %
4,74 %
-1,16 %
-1,07 %
-3,61 %
-0,86 %
-1,31 %
3,82 %
-1,91 %
1,20 %
-2,08 %
-3,29 %
6,78 %
-0,72 %
-0,20 %
4,45 %
-2,85 %
-0,47 %
1,89 %
-3,66 %
3,80 %
2,42 %
1,31 %
1,19 %
-7,70 %
4,33 %
-4,01 %
-5,17 %
-4,27 %
0,99 %
-6,63 %
-2,33 %
1,44 %
-3,63 %
-2,81 %
-1,13 %
5,03 %
-1,93 %
2,14 %
2,14 %
1,97 %
-10,52 %
8,71 %

7,80 %
-1,67 %
4,39 %
8,79 %
3,94 %
2,65 %
3,30 %
-3,75 %
-5,89 %
-0,97 %
1,88 %
-4,22 %
5,68 %
-4,24 %
7,65 %
-1,64 %
3,07 %
4,66 %
0,71 %
3,79 %
-2,66 %
-6,04 %
1,33 %
1,98 %
3,00 %
-1,15 %
-0,16 %
3,77 %
-2,86 %
-1,06 %
0,98 %
-9,50 %
-3,32%
-0,35 %
1,60 %
-5,32 %
5,23 %
-1,18 %
4,04 %
4,18 %
1,14 %
6,82 %
-4,60 %
-2,92 %
-3,45 %
2,71 %
-3,25 %
-2,54 %
3,76 %
0,34 %
-1,16 %
-1,19 %
0,38 %
-0,99 %
-1,59 %
-0,53 %
-1,22 %
-7,79 %
7,46 %



69

60 TEL
61 TEL
62 TEL
63 TEL
64 TEL
65 TEL
66 TEL
67 YAR
68 YAR
69 YAR
70 YAR
71 YAR
72 YAR
73 YAR
74 YAR
75 YAR
76 YAR
77 YAR
78 YAR
79 YAR
80 MHG
81 MHG
82 MHG
83 MHG
84 MHG
85 MHG
86 MHG
87 MHG
88 MHG
89 MHG
90 MHG
91 MHG
92 MHG
93 MHG
94 MHG
95 MHG
96 MHG
97 MHG
98 MHG
99 MHG
100 MHG
101 MHG
102 MHG
103 MHG

2,09 %
3,33 %
3,33%
4,15 %
5,19 %
4,90 %
5,49 %
2,62 %
2,32%
1,54 %
1,36 %
2,92 %
1,99 %
1,69 %
2,69 %
4,40 %
4,00 %
3,16 %
4,80 %
3,12 %
2,24 %
6,40 %
4,20 %
0,84 %
12,45 %
1,68 %
0,84 %
1,07 %
1,71%
6,87 %
1,17 %
1,24 %
1,19%
1,37 %
1,25%
1,27 %
1,21 %
1,30 %
2,43 %
1,53 %
1,84 %
1,96 %
2,04 %
2,13%

-4,74 %
-2,65 %
7,92 %
5,46 %
11,74 %
6,37 %
4,19 %
7,72 %
22,41 %
1,65 %
16,45 %
-0,56 %
17,37 %
-2,49 %
1,40 %
-9,82 %
5,81 %
-4,98 %
12,76 %
-3,17 %
18,21 %
6,43 %
7,01 %
-2,25%
4,32 %
3,02 %
-0,38 %
-4,68 %
-1,70 %
2,63 %
-1,72 %
3,87 %
-2,05 %
-5,02 %
-0,22 %
4,44 %
7,14 %
-0,53 %
0,11 %
-5,40 %
-1,77 %
-1,48 %
-3,36 %
-3,55%

-0,21 %
-6,02 %
-0,52 %
-1,55%
-7,12 %
-3,52%
-2,66 %
4,78 %
-2,99 %
3,00 %
0,16 %
10,56 %
-1,12 %
7,21%
-4,60 %
-0,46 %
2,85%
4,07 %
-0,31%
5,38 %
12,75 %
-3,32%
-3,41%
-4,15 %
11,66 %
-2,76 %
7,96 %
3,26 %
-5,36 %
1,15%
2,84 %
3,75%
2,36 %
6,19 %
1,26 %
1,68 %
-6,91 %
5,50 %
0,89 %
2,28 %
-5,57 %
0,56 %
-0,40 %
0,24 %

-2,47 %
-4,34 %
3,70%
1,95 %
2,31%
1,43 %
0,77 %
6,25 %
12,70 %
2,33%
8,31%
5,00 %
-9,25%
2,36 %
-1,60 %
-5,14 %
4,33 %
-0,46 %
-6,54 %
1,11%
-2,73 %
1,55%
1,80 %
-3,20 %
-3,67 %
0,13 %
3,79%
-0,71 %
-3,53%
1,89 %
0,56 %
3,81%
0,15%
0,59 %
0,52 %
3,06 %
0,11 %
2,48 %
0,50 %
-1,56 %
-3,67 %
-0,46 %
-1,88 %
-1,65%



