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Abstract

This Master’s Thesis attempts to expand on theiegisesearch regarding the determination
of share repurchases using Northern European esgédefhe paper examines the popular
theory of excess cash on share repurchases bygdhke significance of previously applied
variables measuring excess cash holdings of compamn the research three new cash
holding models are applied in addition to a modelvmusly applied by Oswald and Young
(2007) and the cash-to-total-assets famously appbg Jensen (1986), to define the

independent variable excess cash.

In my research | find that while previous definitg of excess cash have resulted in the
recognition of the correct, positive, relationsbigtween share repurchases and excess cash,
the large volume of research that measure excasstiieough a cash-to-total-assets ratio has

likely downplayed the significance of the relatibips



1. Introduction

1.1 Background

The primary objective of the master’s thesis is expand existing research on the
determinants of share repurchdséwough independent variable re-modification witie
intention of providing a more robust basis for gtedy of theexcess cashypothesis. The
excess cash theory was established by Jensen (W@86hnds that companies in possession
of high proportion of cash holdings to total assats more likely to repurchase shares as
means of distributing capital to shareholders.rait (2000) finds support for the excess cash
hypothesis in her determinant study; however betisdn’s and Dittmar’'s studies measure
excess cash through the measure cash-to-totabassbhich from a variable definition

perspective is problematic.

Opler et al (1999) find in their study on the deterants of cash holding balances that the
cash balances of companies exhibit a high degremeain-reversion over time, consistent
with their hypothesis that companies have a tendéactarget determined cash-to-assets
ratios. Chudson (1945) finds that cash-to-asseisa¢nd to vary systematically by industry
with a tendency of being higher in more profitaliiggher margin industries. On the basis of
the findings by Opler et al and Chudson on caskihgs, it can be stated that there exists
clear theoretical framework suggesting why castotal assets is an insufficient measure of
excess cash, and a more sophisticated framewarkaoate cash holdings should be applied

to test the explanatory power of the excess castrytof repurchases.

A small number of research studies have previobsgn published with the objective of
testing the robustness of the excess cash thearst 8ignificantly Oswald and Young (2007)
applied a surplus cash model in their study of smepurchases; however it lacked a number
of considerations including cash flwncertainty and industry-driven variation, both of
which have been recognized to impact cash holdimgl$. Chudson (1945) showed that the
cash holdings of companies vary greatly by indysttyile Aimeida, Campello and Weisbach

(2004) showed that the volatility of firm cash flewmas a significant impact on the size of

! The research does not make a distinction betwpen market repurchases, fixed price tender offiedsCutch
auctions due to data limitations

2 Measured as change in the ratio of earnings befaraordinary items and depreciation (minus dini to
total assets
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cash holdings. Therefore the effectiveness of O$wald Young's study in measuring the

impact of excess cash holdiigs share repurchases can be considered limited.

D’Mello, Krishnaswami and Larkin (2007) study corpate cash holdings using data from
corporate spin-offs. Studying spin-off's allows fine observation of cash holdings without
the aggregation of past decisions, because spautafbmpanies can be considered newly
established companies. In newly spinned-off congmitine management can decide at the
point of establishment, what the optimal cash mgdevel should be. D’Mello et al. find that
spin-offs with high sales growth, R&D expenditusssl lower access to capital markets tend

to be allocated larger portions of cash.

Given the high volume of research on cash holdindiss that have resulted in a number of
varying cash holding models, as an improvement swald and Young’s research | will
apply four cash holding models to obtain a moreusblunderstanding of the explanatory
power of the excess cash hypothesis. The modelBedpmclude (1) a model used by
Drobetz, Gruninger and Hirschvogel (2010) that rpooates both the impact of cash flow
uncertainty as well as industry variation alongsidenge of more traditional determinénts
Also applied is (2) the cash holding model useddsyvald and Young (2007) to provide a
comparative reference point with previous studees;ash holding model (3) designed by
Almeida, Campello and Weisbach (2004) that apprescthe concept of optimal cash
holdings from the perspective of firm cash flows. the (4) fourth model | will use the model
designed by Opler et al. (1999) and previously usedtheir research by D’Mello,
Krishnaswami and Larkin (2007). As a further refex@to existing research | will also assess
the relationship between cash-to-total-assets @tid share repurchases as was originally
tested by Jensen (1986). Given the prevalence igndicance of the excess cash theory in
explaining repurchases, it is of utmost importatizg actual determining force of the theory
is put under test.

The secondary purpose of the thesis is to tessigmficance of the excess cash in relation to
other dominant theories on share repurchases sichuralervaluatioh executive

compensation, leverage, takeover deterrence andeinboldings. The insider ownership

® The recognition of an optimal cash position iger@quisite for the recognition of excess or a gaibof cash
holdings

“ Valuation measured by market-to-book ratio, inddhess measured by leverage ratio, researchitytens
measured by R&D expense-percentage of sales, tagpéasity measured by capital expenditure-peiagatof
sales, working capital intensity measured by neking capital-percentage of net assets, cash flemeration
measured by free cash flow to net assets, capimibdition measured by a dividend dummy and sieasared
by logarithm of net assets

® Also known as the signaling hypothesis
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theory has an increased significance in the pretleesis as an independent variable
explaining a company’s decision to repurchase shagwen its somewhat un-established
position as a determinant of share repurchasestiiduoey has received little attention in the

context of repurchases, despite the existenceclefaa theoretical framework.

Jensen (1986) recognized that managers of compehaacterized with significant agency
conflicts’ are more likely to use company resources in aef@ésnanner, which increases the
personal utility of managers at the cost of shdddre. Vice versa, with companies
characterized by low agency conflicts, the manadgengee a tendency to distribute capital
which is found to be in excess of operational ameesting requirements. Li and McNally
(1999) find in their working paper evidence to soppthe agency conflict as a determinant of

share repurchases.

The present study applies a multivariate Tobit-eegion model to investigate the impact of
the aforementioned theories on share repurchassndettion. The theories are tested
applying data from the Nordic Stock Exchanges fqreaod of 9 years, from 2000 up to

2009. It is worth mentioning that up until 1997, Finmisompanies were not allowed to

purchase their own shares from the capital markedsjng dividends as the sole vehicle for
distributing excess capital to shareholders. Shhyilan Sweden share repurchases were
allowed since 2000, Norway in 1999 and Denmarka85l

1.2 Motivation of study and definition of reseapmoblem

Despite being the subject of many research pajpece 4980’s, the underlying determinants
of open market repurchases continue to receivefisignt research attention, mainly due to
the growing significance of share repurchases énntiedern financial markets as a means of
distributing capital. The increasing popularitygely stems from the beneficial tax treatnfent
(Allen and Michaely (2003); Gottesman and Jacol®pf)) of share repurchases compared to
dividends that is in place in a number of develofgedjurisdictions such as the United States

and majority of countries in the European Union.olially share repurchases have

® For which insider holdings is a proxy

" From the sample countries Sweden limits the olagienv period, because repurchases were not alltwéaw
until the year 2000

8 Gains from share repurchases are taxed as cgaital, whereas dividends are taxed at income tas ra
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significantly increased in terms of total valueamsalternative means for distributing capital
to shareholders, with open market repurchases septieg the most popular type of

repurchase methodoloyy

The excess cash theory represent one of the @degell as most influential theories of share
repurchase determination with a large volume oflisaiproviding systematically conclusive
results (Jensen (1986), Dittmar (2000) and OswattYoung (2008)). Given the significance
of the excess cash theory and its centrality ase@ssary condition for other theories
(companies that do not have “excess cash”, herlcuradls are required by the general
operations, are not in a position to repurchaseeshaven in case other hypothesized
conditions were met), it is important that the ahlfe measuringgexcess casls correctly
determined. By correct determination it is meaat the independent variable measuring the
excess cash is actually able to identify the preseof cash that exceeds the normal

operational requirements of the company at a goaance sheet date.

Further, the motivation to study share repurchaswity in the Nordic markets arises from
the low degree of literature coverage on repurcigasictivities in the region despite their
increasing significance as means of distributingite&to shareholders. In the Finnish market
share repurchases have previously been coveredthyuKen (2002 and 2001) and Liljeblom
and Pasternack (2006), however the prior studie® Hacused on market reactions and
market performance of companies repurchasing #ieires rather than determinants of share
repurchase activity, whilst the latter has focusedhe substitution hypothe¥iof dividends
and share repurchases. In Sweden a few studieshw®are published on share repurchases
focusing on the liquidity impact as well as thecprimpact of repurchases (De Ridder and
Rasbrant (2009) and Rasbrant (2011). Similar pwtar research can be found in Norway
and Denmark.

In the U.S. open market repurchases has been thecswf a large volume of studies by
researchers such as Dittmar (2000), Ikenberry.e18B5), Stephens and Weisbach (1998)
and Vermaelen (1981) amongst many others. In casgarthe repurchasing activities of

companies outside the U.S. have received muchatesstion.

° The main repurchasing methodologies include: opanket, fixed-price tender offer and Dutch offenr F
further information on the mentioned methodologease refer to appendix A.
9 The substitution hypothesis assumes that theasing distribution of capital in the form of shaepurchases
has arisen from a decline in dividend payout growéh substituting the payout.
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It is meaningful to test the excess cash hypothasts other determinant theories of share
repurchases in financial markets outside the Urfdedes as significant regional differences
exist when observing capital return profiles ofieas market indices. It is very difficult to
obtain reliable statistics on share repurchasessacregional financial markets, however
when comparing the dividend yields between Eurofgimck Exchanges to the S&P 500 a
clear distinction becomes evident. The market alpdtion weighted dividend yield of the
S&P 500 in 2011 was 2.15%, compared to the 4.35@NtX Stockholm 30, 3.74% in DAX
and 4.17% in Euronext Pafts

Due to the presence of multiple distinctive objeesi that the thesis attempts to accomplish,
the research problems of the paper are divided ihtee separate parts. The research

problems are as following:

Problem 1: Does a relationship exist between shapeirchases and excess cash
holdings?

Problem 2: Is the relationship between excess ba#tings and share repurchases as

strong as suggested by previously applied varide&gns?

Problem 3: Does the existing evidence on repurchaséd in the Nordic region?

1.3 Limitations of study

The current study is subject to certain limitatithat are described in detail belowhe limitations
arise mainly from data limitations as well as tmqueness of the Nordic financial markets

when considering the topic of capital distribution.

The study limits the observations to the public pames of four Nordic countries (Finland,
Sweden, Norway, and Denméfkfor a period spanning nine years, from 2000 t6%0

Whilst sufficient for the present study, the lintiden results in significantly smaller sample
when compared to previous studies that are larngabed on data from the New York Stock

1 Source: Bloomberg
12 |celand is excluded from the country specific sl given the small number of listing companiegten
local stock exchange, however it does contributbécannual regressions, done using country categeli data
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Exchange. The deflated sample size has an impatheomalidity of the annual regressions
where the number of observed companies ranges &et3@d and 506,

A second key limitation to the present study arfses data availability and the consistency
of data from the Thomson Financial-database, whvels the main source of data for the
research. Due to inconsistent financial reportifhghe observed companies, data for some
variables had incomplete information (expressedN/@s in the database), with the problem
proving more severe withsmall-cap companies. The variables with most frequent
inconsistencies were the data on share repurclaasemsider holdindé. In order to avoid a
size biadn the regressions, a large volume of the misdeit@ was manually completed from

the annual reports and corporate releases of cdegpan

The study is also limited to a broad definition sifare repurchases, not distinguishing
between open market repurchases, fixed price teoifiers and Dutch auctions. All of the
aforementioned share repurchase methodologiestheveown characteristics that may result
in different results of the determinant variabldswever, the risk obtaining diluted research
results on the basis of not distinguishing betwstesre repurchase methodologies is low as a
significant majority of share repurchases globaye conducted through open market
repurchases. Fried (2000) finds that approxime@8lyo 95% of share repurchases in the US

are conducted via open market repurchases.

Data limitation issues also lead to the omissiothefvariable Stock market liquidityin the
regressions for share repurchase determinatiortk Starket liquidity would be used as a
control variable measuring the historical liquidity a given stock, the theory behind the
variable being that companies with low liquidityedess likely to repurchase shares as they
wish to avoid further illiquidity discount on theéosk. Discussion on stock market liquidity

will be covered in sections 22and 3.7°.

The econometric nature of the Tobit regression liecapplied in the research prevents one
from making comparisons regarding the explanatawegy of the cash holding models in
explaining share repurchases. This is due to tbietlat the data analysis tools used for the
thesis only allow for the calculation of the psewRfovalue for Tobit regressions, which can

3 The large range arises from new listings thatrdidexist in the early years, as well as lower dgiality
regarding stock repurchases in the initial years

4 Variable definition covered in greater length écson 4.4

!5 iterature review on share repurchases

18 Control variables
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take values above 1 and below 0. The nature opfleeido R2 measure is covered in more
depth in section 5 where the results of the studyaaalysed.

1.4 Structure of study

The rest of the research paper is organized aswwlfy. Section 2 contains a review of the
relevant scientific literature related to the deterants of share repurchases, general capital
distribution policy and research on corporate daslings. Section 3 states the hypotheses of
the cash holding models as well as the share repsecdeterminants. Section 4 contains a
description of the applied data, the applied redeanethodologies as well as the variable
design. The variable design section includes th@duction of the cash holding models as
well as the cash holding model regression res8kstion 5 covers the results and findings of
the statistical analysis. The results are presefiatetivo data samples: one sample where the
Nordic data is combined into a single sample aral\where the results for each Nordic stock
exchange are presented separately. Finally, seGtmontains the conclusions of the research

and suggestions for further research.
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2. Literature Review

This section offers an overview of the scientifitedature on share repurchases that is
fundamentally relevant to the study. The presamdystouches upon many popular topics of
corporate finance research and therefore the sobgbe literature review is limited to

research on general payout policy, share repurcagmination as well as research on

corporate cash holdings.

In part 2.1 | will briefly present the relevant dies on payout policy determination, and
section 2.2 will cover actual repurchase deternonatiIn order to fully grasp the

determination of share repurchases, one has tor apaeeral payout policy concepts to
understand the initial position of why companiesade to distribute capital. Also given that
repurchases compete with dividends as the favoeseyt method, the dynamics of the
alternate means requires coverage. Section 2.@dgated to the relevant studies on cash

holdings.

2.1 Literature on payout policy

In order to understand why a company repurchases,sbne needs to understand why
companies choose to distribute capital to sharemsldCompanies have been paying
significant fractions of their earnings as dividsrid shareholders since the formation of the
concept of Limited Liability Company in the %%entury. Interestingly enough, it has not
always been fully clear to economists and reseascivby companies distribute capital, or

even why shareholders would choose to demand diggl@espite the universality of the

capital distribution phenomena. Below | will covéne central theories and research

conducted on payout policy.

Modigliani and Miller (1958) laid the foundation®rfthe modern thoughts on capital
structure by proposing that in the absence of takeskruptcy costs and asymmetric
information, in an efficient market the value ofian is unaffected by the choice of firm
financing. Hence, if the financial markets are aéint then,ceteris paribus an investor
should not exhibit preference between a leveredaanghlevered company, and consequently
the value of such companies should be the samdowkioy their previous research

Modigliani and Miller (1961) stated that under therfect market conditions, a company’s
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dividend policy is an irrelevant factor when detanmg the value of a company. Given that
there is no preference or distinction between itorgsobtaining a dividend payment or
alternatively obtaining a capital gaimeteris paribus the value of a company paying

dividends should equal the value of a companydbasn’t pay dividends.

In his study on the uses of corporate income Lin{{i®56) states that a firm’s dividend
decisions depend primarily on the company’s easjisgggesting that companies with high
or increasing earnings are more likely to pay dimds. The findings of the study also
indicate that dividends are not a reaction to atsfeom movement in earnings, but rather a
longer-term development, as explained by the canmfegticky dividends. Companies that cut
their dividend face a negative stock price reactiollowing the announcement, because
market participants tend to view dividend cut baa&s sign of financial distress or declining
cash flow generation in the future. Company manaygms therefore reluctant to cut
dividends, but also to increase them too much (a@tzosustainable level) in the fear of being
forced into cuts in the near future, hence the testioky dividend”. Lintner’s (1956) findings
are supported by Fama and Babiak (1968) who shatwigll-established firms tend to adjust
dividends only marginally up in response to earsimgreases.

Jensen and Meckling (1976) find that if managergehtne ability to freely allocate the
resources of the company to activities that resutheir private benefit, as opposed to the
benefit of shareholders, they will do so. Followsdthis view, Easterbrook (1984) indicates
that dividends can be used as a potential solubate problem of agency conflict. When
managers are forced by annual general meetingsmiondt to annual dividend payments, they
will subsequently have less capital to allocatewken operations and investments that
increase their personal utility at the expenseneftitility of shareholders. This translates to a
higher scrutiny of investment decisions (as posgtdénd payment they will be made from a
lower capital base) and lower ability to wastefudjyend corporate resources. In cases where
the dividend payments result in investments reggiexternal financing, the decisions tend to

be subject to more even extensive scrutiny by eaterapital providers.

Fama and French (2001) recognized that young famadess likely to pay out dividends than
mature firms, giving rise to the life-cycle theasfydividends. Mature companies have fewer
requirements for internally generated capital doetheir established market positions,
predictable cash flows, and low growth opportusitid significant portion of the corporate

earnings remains available for distribution aftex tequired investments are made to maintain
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asset base and market position. Consequently sudipanies are more likely to distribute
capital to shareholders.

Investment opportunities have been recognizeday alrole in payout policy by a wide range
of well-known studies including Fama and French2@rullon and Michaely (2002) as well

as DeAngelo, DeAngelo and Stulz (2006). Firms thave positive net present value
investment opportunities, serve the best interésh® shareholders by retaining the capital
(that could be used to capital distribution purgdder investment purposes. Alternatively,
companies that face very few, or no investment dppdies should payout excess capital
back to the shareholders who can then decide ometldlocation of their funds in order to

mitigate the potential over-investment problemshg/company’s manageméht

Chay and Suh (2009) document evidence on cashuitmertainty, measured by stock return
volatility, affecting the payout policies of compes. Given that managers value flexibility
and place significant utility on that flexibilityhey are likely to be reluctant to distribute large
cash holdings as dividends or share repurchasds. i3hdue to the difficulty related to
predicting of cash flows and the fact that a conypaight face difficulties in maintaining the
dividend level in the long-term given a substanpiajout took place. Companies with stable
cash flows are better able to distribute largettipos of earnings to shareholders, because
they can better forecast future capital requiresiemd how well the requirements will be
covered by the internally generated cash flow. Clragy Suh (2009) also find that cash flow
uncertainty in explaining payout policy is indepent of the firm’s life-cycle, which is
important, because the fact that mature compaeies to have more stable cash flows and
vice versa could cause the impact of cash flowtilityato be a result from mere correlation

with the life-stage effect.

In their literature review of payout policy, Alleand Michaely (2003) state that the relative
taxation of dividends (income tax) and share repases (capital gains tax) has the potential
to influence corporate decision regarding payolicpoconsistent with the findings of Chen,
Grundy and Stambaugh (1990). Managers are abletease the value of the company to its
shareholder by minimizing their tax burden; therefon tax jurisdictions where regular
income and dividends are more heavily taxed thapitalagains®, a company should

distribute capital through share repurchases. Go@e and Jacoby (2004) state that tax

7 Jensen (1986)
'8 This is the case in all of the Nordic countriémttare being included in my sample
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advantages have been the main driver of the recamd of establishing share repurchases as
the dominant payout methodology.

Further the liquidity of a company’s share prices li@en recognized to influence decisions
related to payout policy. Barclay and Smith (198&) that share repurchases have a negative
impact on the liquidity of the repurchasing comparsfock, because shareholders that tender
their shares in connection with buybacks tend tthibse that provide market liquidity rather
than “corner™® shareholder. Additionally in studies including \Wiigs (1994) and Singh,
Zaman and Krishnamurti (1994) find that bid-askespls show a decline when buyback

programs are announced.

Brav, Graham, Harvey and Michaely (2004) condu@rgdextensive survey on 384 CFO’s
with in-depth interviews with additional 23 in ord® determine the key factors driving
dividend and share repurchase decisions. Theimigsdndicate that the perceived stability of
earnings affects dividend policy as Lintner (195)ggested, however also that this
relationship has weakened over time. They repat share repurchases appear to be made
from the residual cash flow after accounting fovestment spending. At the same time,
maintaining a historical dividend level can leadctds in investment funding at times when

companies face lower balances of internally geedraapital.

Additionally, Brav, Graham, Harvey and Michaely Q20 state that most managers prefer to
initiate payouts by using share repurchases rahi@r dividends, given the higher degree of
flexibility associated with repurchases comparedlitodends. Of the interviewed managers
22% expected negative market reactions to cutti@gesrepurchases as opposed to 88% for
cutting dividends. Further the study finds thattitntional investors (alternatively pressure
from large shareholders) are recognized as theapyimmotivation for initiating payouts by

companies (in the form of dividends or repurchases)

Allen and Michaely (2003) find that repurchasesehaaptured a large and ever increasing
volume of corporate payouts since the 1980’s, wiligidends constituted a majority of the
payouts. During the 1980’s dividends grew at arraye rate of 15%, compared to the 6%
growth rate of the observation period (1980-1999)their study. In 1999, repurchases

represented the same level of magnitude as divalenrms of absolute value.

19 Corner shareholders refer to shareholders thdttehold their ownership positions in companiesiéng
periods of time usually due to strategic rationale
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2.2 Literature on share repurchase determinants

Research on share repurchases dates back to th&s.198e of the first papers that took a
stance on the underlying reasons why companiegdiease shares was a study by Jensen
(1986), which stated that companies repurchaseeshaith excess caShand excess cash
flow. Stephens and Weisbach (1998) find support tfer excess cash flow hypothesis
presented by Jensen (1986), by stating that bgtleaed and unexpected increases in cash
flows are positively related to share repurchageglying that companies actively adjust their
repurchasing behavior according to their cash osiiTheir research implies that managers
actively forecast the company’s future requiremeiats capital, and choose an optimal
financing mix of debt and equity (externally raissglity as well as retained earnings) that is
used to cover the forecasted requirements.

In addition to the excess cash theory relying a@ desumption that managers are able to
forecast the investment expenditure and generalatapquirements of the company, it also
assumes that managers will distribute excess fuaitier than using them for personal gain
(e.g. empire building and perks) and/or otherwisgative net present value investments.
However, Jensen and Meckling (1976), Blanchardl.e(1®94), Bates (2005) as well as
Dittmar and Mahrt-Smith (2007) state that managéad to invest surplus cash
unproductively if they are left to their own dewi¢amplying that agency conflict can be

expected to play a role in share repurchase desisio

Vermaelen (1981) argues that companies repurchagestock when the shares are perceived
as being undervalued by the company’'s managemeist. fikdings suggest that share
repurchases are used by company managements ta sigaervaluation. The underlying
theory states that when corporate insiders belibgé the company is undervalued by the
financial markets, they can use the company’s ba$ifings to acquire shares that are trading
below their intrinsic value. This represents a pesinet present value investment from the
perspective of the remaining shareholders thatatateander their shares, because assuming
the managers are correct and the value of the aoyrgebsequently rises, the upside will be
captured by a smaller group of shareholders. Isti@es of the company were overvalued by
the financial markets, managers would not be vglim repurchase shares, because this would
not result in the maximization of firm value. Vereben (1981) concluded that firms that

repurchase shares tend to experience an increaeimstock price that, on average, is

2 Excess cash refers to cash flow that exceedsotinpany’s current and expected investment opporésnit
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permanent. Ikenberry et al (1995) find supporttfe undervaluation hypothesis; however in
addition finds that the full positive market reactisucceeding a repurchase announcement

extends over several years.

The signaling hypothesis is supported by StephedsVdeisbach (1998) and Comment and
Jarrell (1991) who find that firms repurchasingrsisaend to have experienced negative share
price development in months prior to the repurchaeouncement, implying that
undervaluation is a factor that “triggers” sharpurehases. Karhunen (2002) finds evidence
of a similar pattern when observing Finnish companA fundamental precondition of the
undervaluation hypothesis is the existence of mfition asymmetriés between the
company insiders and the market participants. Tdgitanformation asymmetries the market
value of a company may diverge from its intrinsedue, causing the firm to be undervalued
at times. If the managers of the firm believe tthet company’s stock is undervalued, they

may acquire shares, which consequently signal ¢hieflof undervaluation.

When a company repurchases shares it simultanecusigases the leverage ratio of the
company. As a result of share repurchases the easthe balance sheet is paid out to
tendering shareholders and the book value of edgitgduced, while the amount of debt on
the balance sheet remains the same, resulting imcagase in the leverage ratio. The optimal
leverage theory of repurchases introduced by Bdgami Shoven (1988) suggests that
companies repurchase shares with the intentiond®ase the leverage ratio. They state that
companies that have identified an optimal levdkwtrage, and due to an increase in retained
earnings, face a proportionately high book valueafity, can choose to repurchase shares as
a means of increasing the leverage back to thenapievel. Opler and Titman (1996) find

support for the leverage theory in their studylom debt-to-equity choices of companies.

Bagwell (1991) presents a theory in which sharendpases act as a deterrent against hostile
takeovers. The study finds evidence that a perddiweat of a possible takeover significantly
increases share repurchase activities conductedrpanies. The underlying rationale of the
theory states that company shareholders have lget@operceptions of the intrinsic value of
the company, which results in a broad range ofrvasien prices at which shareholders are
willing to tender their shares. When a company refpases shares, the first shareholders that

are willing to tender their shares are ones wittvelst reservation prices, leaving the

2L Information asymmetries refer to the differencettie level of material information that the insisidthe
management) of the company hold, compared to eadtenarket participants, which results in a valuatibat
does not necessarily reflect the intrinsic valu¢hefcompany. For more on information asymmetrieage refer
to Stigler (1961) — “The Economics of Information”.
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remainder of the shareholder base having a highenage reservation price compared to the
pre-repurchase situation. The increase in the geamservation price consequently increases
the bid at which an acquirer is able to obtain mgja@onsent from the shareholders. Bagwell

(1991) cites in his research the case of Seargenhe company announced the initiation of a
share repurchase program, targeting 10% of theesbase, as a response to circulating
rumors regarding a possible takeover.

The study by Hodrick (1996) can be seen to supfiwttakeover deterrence theory by
documenting that shareholders are heterogenicein gerception of company value, which
results in an upward sloping supply curve for skaompanies that face higher price
elasticity are found to be those with larger ingiiinal and smaller insider holdings. Brown
and Ryngaert (1992) find support for the existeotéeterogenic price perception in their
study by creating an economic model to estimate determinants of shareholder
heterogeneity by examining the responses of shilefsoto fixed-price self-tender offers and

two-tier inter-firm tender offers in corporate acgjtion situations.

Dittmar (2000) does not find significant relatioishetween open market repurchases and
takeover deterrence, however does note the retdiprappears to exist between fixed-price
tender offers and Dutch auction tender offers.e@iland Hui Xue (2006) explain Dittmar
(2000) results by showing that tender offers acirasffective defense during hostile takeover
battles, while open market repurchases functioma @seventive measure against unwanted
bids.

Fenn and Liang (1997) and Jolls (1996) find thahpanies use open market repurchases to
counter the dilution effects that result from theeuof stock options in executive
compensation. When a company gives its employegsreamagers stock options as a part of
their remuneration, the company’s management aclattges that in a predefined period it is
likely to become liable to provide shares to thtsse have exercised options. Further, stock
options given to managers tend to have exercisgeprbelow the prevalent share price,
increasing the likelihood of dilution at maturitgonsequently, in order to provide the shares,
the company must either issue new shares, or atteety acquire currently trading shares
through repurchases. In the case of a new share iksre would be limited funds directed to
the company due to the fact that the exercise micgtock options will be lower than the
price of the share, while the number of outstandingres would increase. This proportionate
increase in outstanding shares compared to finemotame would lead to a dilution of

earnings per share and likely a lower market véduéhe company.
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Additionally, between the two alternatives for abiag shares for options, the attractiveness
of share repurchases is recognized given the wegstibck price reaction following seasoned
equity offerings (Masulis and Korwar (1986), Ast¢uand Mullins (1986)). In comparison,
historically repurchases have resulted in posistack market reactions (Dann (1981) and
Vermaelen (1981)).

According to a survey conducted by Brav, Grahanryveland Michaely (2004), executives
state that the earnings-per-share impact is anriauptofactor in determining their repurchase
decisions. When conducting share repurchases, Bt & a company tends to increase
because the number of shares increases propogipmabre than the earnings decrease as a
result of a decline in interest income arising frthra lower cash position. In seasoned equity
offerings, especially in cases where the sharesised as a part of employee remuneration
and not corporate investments, the EPS impact téodse negative. It is due to the
aforementioned EPS impacts that companies are nmcke likely to rely on share
repurchases as a means of obtaining shares to eaveloyee stock option compensation

rather than seasoned equity offerings.

An interesting consideration that | would like tddato the discussion, is that despite the
documented evidence of executive compensationtetk ®ptions having an impact on share
repurchases, there exist factors that would sug@ést this relationship should not
necessarily hold as well as is empirically provEne consideration relates to the fact that the
optimal timing of share repurchases (i.e. at timbn the company is perceived as being
undervalued) does not coincide with the optimakeiseng of executive (call) options.

Share repurchases are optimally executed wherhtire price of the company has decreased
to a level that is perceived by the managementeaggtbelow its intrinsic value. It is at this
level that repurchasing shares makes for a gocgstment that managers would be willing to
make, because repurchasing shares would maximipe ¥ar the remaining shareholders.
Executive options, on the other hand, are exeromgeeh the management believes that the
share price of the company has increased to st value or above. This is because the
managers can expect the markets to realize thevalvation in the passing of time, resulting

in a decline in the share price.

Additionally it seems unlikely that managers ar&edb define under or overvaluation on the
basis of small stock price movements that occuthershort-term, implying that it would take
longer periods between the time managers choossptochase shares and exercise options.
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If the managers choose to repurchase shares neamtb of the exercising of the stock
options at high prices, the management is likelyot@rpay for the repurchased shares,
making the shareholders that choose to sell betterather than the shareholders that remain
holding the shares. Therefore if the motive behsidire repurchases according to the
executive option theory is to prevent the decreadem value resulting from EPS dilution
associated with seasoned equity offerings (assuthagfinancial markets participants place
high emphasis on the level of EPS), acquiring shatevervalued prices is likely to result in

a decrease of firm value, because of the overpdgispareholders exiting the firm.

Aboody and Kasznik (2000) find evidence that mamagend to time their voluntary
disclosures to beneficially coincide with datesvamch stock options are awarded. In such
instances the management releases negative newse aompany, resulting in a negative
stock price reaction, which in turn will set theeesise prices of the awarded stock options at
lower prices than pre-announcement. Lie (2005) sfirsiimilar evidence and documents
negative abnormal share price performance leadirstoick option award dates and a positive
abnormal performance thereafter for US companies.aldo finds that the trend of the
abnormal stock price performance around times afksoption awards has intensified over
time. Although Aboody and Kasznik or Lie do notg®et direct evidence for the previously
mentioned argument, it does provide evidence oflaintype of activity engaged by the

managers of companies.

Maxwell and Stephens (2003) have identified a i@tghip between repurchases and wealth
transfer between a firm’s equity and debtholderstpGrate finance literature has identified
the existence of agency conflicts between the gqaiid bondholders that can lead to a
situation whereby an action by the company’s mamege will result in the benefit of one
stakeholders group at the expense of antth&faxwell and Stephens (2003) observe wealth
expropriation through reactions in stock prices bodd markets to share repurchases. Their
studies found that on average bond returns fall&$ basis points (at 1% significance level)
around the time of the repurchase announcementtiaddly bond ratings, following a
repurchase announcement, are more likely to be dasled than upgraded. Following a
different methodology, a working paper by Yeh firglgoport for the wealth expropriation
hypothesis, stating that repurchasing firms faceirmreased financial risk, a reduced

investment and operating performance, leadingftecdities to pay back debt.

2 Conflicts of interest related to equity and deldkes have been documented by Fama and Miller (1972
Jensen and Meckling (1976) and Myers (1977)
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A less frequently cited determinant for repurchasebe presence of agency conflicts (here
proxied by insider holdings), despite its acknowleaient in the context of dividends. The
underlying reason for the lower degree of acknogdmdent, | believe, resides in the fact that
the impact of agency conflicts on share repurchasesbe argued to be both positive and

negative.

On one hand companies that are characterized &g fasider holdings, and hence low degree
of agency conflict, are more likely to pay out amedated capital through share repurchases,
because the incentives of managers are more aligmédd those of the company’s
shareholders. When the management’'s wealth istbigtle share price performance of the
company, they are more willing to pass on wastgfustments such as empire building or
excessive perks. Consequently the shareholdersecaanfident that the management will act
in the best interest of the shareholders and maeirhie firm value. As previously mentioned
in the context of excess cash flow theory, manaiged to invest surplus cash unproductively
if they are left to their own devices (Jensen anechling (1976), Blanchard et al. (1994),
Bates (2005) as well as Dittmar and Mahrt-Smith O@® resulting in shareholders
demanding excess capital to be returned in theshahthe owners.

Managers tend to value financial flexibififyas it gives them more freedom to pursue
investment opportunities with less scrutiny. As te&urning of capital to shareholders will
reduce this flexibility, managers are likely to ose the distribution alternative that
minimizes the reduction of their flexibility. BraGraham, Harvey and Michaely (2005) find
that many executives view share repurchases ag leeimore flexible means of capital
distribution compared to dividends. This percepti®mrraused by the fact that future cuts in
dividends are accompanied by negative stock peeetions (please refer to section 2.1 for
the concept of “sticky dividend”) whereas shareurepases are viewed by the financial
markets as more of a non-recurring event. Therefdrgtaining from repurchasing shares
tends to produce a limited or no share price reactlagannathan, Stephens and Weisbach
(2000)).

Oswald and Young (2007) state that share repurshaseas a means of alleviating the
agency costs related to the existence of surplsh,checause repurchases restrict the
managements scope to waste corporate resourcese@mmtly they state that better

managerial incentive alignment and closer monitprai managerial activities by external

3 pinegar and Wilbricht (1989) and Graham and Ha(269p1)
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shareholders are important factors in stimulatiagurchasing activities. Li and McNally

(1999) study repurchasing activities of Canadiamdiand find that companies that are more
closely held compared to their counterparties,moge likely to repurchase shares. Higher
monitoring by shareholders that are “close” to thenpany alleviates agency conflicts and
make sure that the management distributes fundsatieaat risk being used in shareholder

value destroying activities.

Harris and Glegg (2007) examine the relationshifpvben the governance quality (a proxy
for the existence of agency conflict) and shareirgpases and find that companies with block
shareholders, implying low agency conflicts, arerentikely to repurchase shares. As the
motive for the repurchasing activities they stakattthrough share repurchases the
management uses shareholder funds to eliminatekimaers, who are more likely to
monitor them, thereby entrenching themselves.

On the other hand a case can be made why theoredhtp between insider holdings and
share repurchases should be negative, which relatdee investment characteristics of the
insider holders. It is important to recognize thta¢ blockholders of companies generally
choose to be blockholders and do not diversifyrthertfolios for a reason. This reason might
be for example that the ownership has run in tihaljaand has sentimental backing or that
the company has been an investment case for aitargstor. In either case, the blockholders
are more likely to develop and actively influenbe tlevelopment of the company rather than
seek partial exit through repurchases and theredoeeless likely to tender their shares.
Consequently blockholders are less likely to atyivdrive forward share repurchases in

annual general meetings.

Insider holders (can be considered as the manadeondarge blockholders) tend to have
differing investment strategies compared to theaye portfolio investor, because the typical
insider is not well diversified. When the insidare not well diversified it is more likely that
they wish to actively keep down the general riskeleof their company, which translates to
holding larger portions of cash on the balance tsleehigher equity ratio and a lesser focus
regarding the return of capital to shareholderds Theans that because the insiders have
influence over the company’s decision to repurctssges and given the fact that they do not
want tender their share nor do they want otheredtdders to tender theirs (as this would lead
to a reduction in the company’s cash holdings antherease in the company’s risk level), a

company with large insider holdings would see fearemo share repurchases.
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These theories have not received support empstcaies, however in their research Oswald
and Young (2007) find that institutional and boardnership are, while insignificantly,

consistently negatively correlated with share repases.

2.3 Literature on cash holdings

The level of cash holdings and the concept of ogiticash holdings have received much
attention in financial and accounting literature &n interesting study JP Morgan
economists calculated that the cash holdings gbarations in developed countries have
increased by more than USD 1 trillion between 28668 2004. The same paper recognizes
that the development has been truly global, sp@nacross Europe and North America as
well as Asia. Dittmar and Mahrt-Smith (2007) sttat on average the balance sheet item
cash and cash equivalents account for more thanaf3Pe total assets of publicly traded US

companies.

Corporate finance textbooks say that under theitond of perfect capital markets, firms do
not have incentives to hold cash on their balareets as they would be able to raise
financing at optimal market costs that reflect theestments risk level and return profile.
When the assumption of perfect capital marketsngted, firms show to have cash holdings
at varying levels. Optimally, the liquidity (eithema cash holdings and through available
credit facilities) should be at a level whereby toenpany can comfortably cover near-term
running expenses such as interest payments, apesbéxpenses and capital expenditures, as
well as a small “buffer” for unforeseeable expenddslding too little cash on the balance
sheet may result in difficulties meeting maturingigations, whereas holding too much cash
will dilute the return that the shareholders exgeabbtain from the operations, coupled with
the cost of concerns arising from moral hazard. Teories that attempt to explain the
determinants for cash holding levels can be divitéd two camps — the transaction theory

and the managerial opportunism theory.

A commonly cited explanation for why companies @d®to hold cash and cash equivalents
that appear to be exceeding the operational regeinés is that cash provides for a source of
low cost financing (Myers and Majluf (1984)).Thiationale refers to the transaction cost

*Corporates are driving the global saving ghitiune 2%, 2005
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theory of cash holdings, as coined by Keynes (19B#jancing in the form of internally
generated capital is less expensive than externaligined financing due to the presence of
information asymmetries between the company’s memagt and external financiers, costs
related to agency conflict (Myers (1977); Jensed Mteckling (1976)) as well as other
transaction costs. The thought implies that inghesence of imperfect markets, companies
can minimize the costs of obtaining external finagcthrough accumulating internally

generated capital.

Accounting for the aforementioned costs relatedrasing external financing, retaining
internally generated cash can increase firm vdhns with significant cash holdings are
more flexible to take advantage of investment opputies as they arise. In given situations,
due to high information asymmetries, a company iiglve to pass on positive net present
value investment opportunities, because the eXtdimancing for the project is priced too
high.

The trade-off theory of capital structure is ofteited in connection with studies on cash

holdings. The trade-off theory of capital structwstates that companies choose a capital
structure which is a balance between costs rel@dthancial distress and the tax benefits

arising from holding debt. Bates, Kahle and St@@0g) argue that cash holdings can be
explained by a precautionary motive as companiastve low cash at hand are more likely

to face costs related to financial distress, sictoagher payment terms on purchases, which
supports the trade-off theory. Almeida, Campelld &veisbach (2004) show that companies
facing financial distress tend to increase theshgaositions at times of high cash flow.

Holding cash can have its pitfalls as is shownh®/ managerial opportunism theory. Jensen
(1986) in his highly cited study finds that managkave a tendency to pursue activities that
result in their private benefit at the cost of gtereholders. For example, managers have a
motive to accumulate larger than optimal cash Imgjslias it reduces the overall risk level of
the company. As the managers have much of theirduhcome, and hence value tied in the
company, leaving them poorly diversified. The maragcan therefore reduce their overall
risk by pursuing a more conservative capital stmeceind high liquidity. Secondly, managers
will find it easier to finance investments usingeimally generated capital rather than external
capital that tends to be accompanied with highgreke of scrutiny. Therefore large cash
holdings are more likely to lead into wasteful istraents.
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Additionally holding large amounts of cash on treabce sheet of a company dilutes the
returns on equity, because of the low return tleahcaccumulates on the company’s bank
account and the fact that often the interest wrhiaarned on corporate cash reserves tends to
be taxed at a higher rate than the interest edmpeaddividuals. Investors place their funds in

corporate equities with the expectation of a higlkéurn compared to bank deposits.

Both the managerial opportunism and transactiort tiesories of cash holdings lead to
believe that there should exist a balance betwkemegative and positive effects of cash
holdings that would result in an optimal cash haidievel. At this level, the marginal benefit

of having cash holdings equals their marginal cost.

A number of scientific papers have been publishadcash holding level determinants.
Baumol (1952) states that the optimal cash holdewgls are in part determined by the
transaction costs that incur when a company isdfacéh converting non-cash, less liquid
assets to cash. In a frictionless economy wherepaams can obtain financing at fair terms,
there is little reason to hoard excessive amouhtgoidity on to the balance sheet, thus
decreasing the optimal value of cash holdings. BimbGruninger and Hirschvogel (2010)
state that the assumption of frictionless capitatkats should be laxed in the explanation of
corporate cash holdings because firstly, if thedagtion costs would be incorporated to the
cash model, the irrelevancy proposition of cash ld/aw longer hold. Secondly, in reality
information asymmetries exits (not in frictionlesspital markets) and information

asymmetries give rise to various problems suctdasrae selection and moral hazard.

Using a sample of US companies Kim et al. (199&) Support for the low cost of financing
hypothesis. They find that companies facing higtasts of external financing tend to hold
more liquid assets than their counterparties. bhtamh Kim et al. (1998) find that companies
with more volatile earnings as well as companieth nelatively low return on assets tend to
hold larger cash balances. Companies with moretilokearnings hold more cash, because
internally generated cash can at times dry outjifgamore of the running expenses to be
covered through current cash holdings. The redoitgompanies with low return on assets
may suffer from a degree of endogeneity, as holdarge cash balances rather than

employing that capital in operations can be a douting factor to low return on assets.

Opler et al (1999) find that small firms, firms tvigrowth opportunities as well as firms with
volatile cash flows tend to hold larger volumescagh balances. Small firms tend to find it

more difficult to raise financing as they tend te imore risky and have more significant
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asymmetries of information due to less analyst mye Firms with growth opportunities
tend to hold more cash on their balance sheetsetoalile to respond to investment

opportunities at short notice.

Ozkan and Ozkan (2004), using UK evidence, sugtest the ownership structure of
companies plays a significant role in determinihgitt cash holdings levels. Further they
recognize that firms controlled by large family cews tend to amass larger quantities of cash
on their balance sheets. Their hypothesis statdsbécause large family owners tend to be
poorly diversified, they choose to lower the riskvedl of their portfolio companies by

encouraging large cash holdings on the balancdshee

Chudson (1945) finds that the cash balances of aomp tend to vary greatly by industry
and that more profitable companies tend to holdenadrtheir assets as liquid funds. As an
example large industrial turnkey and EPEompanies tend to have a large portion of their
assets as cash (15-30% of total assets) that yaegisle from project related prepayments,
whereas small good manufacturing companies tendhaiee smaller proportionate cash
holdings. Vogel and Maddala (1967) show that lagenpanies have smaller cash holding
when adjusted by total assets, which suggests lHige companies can benefit from
economies of scale and lower asymmetries of infdonavhen raising funds even in the

short term.

Mello, Krishnaswami and Larkin (2007) study the etstinants of cash holdings of
companies by observing evidence from corporate-sfign Their findings state that the
parent companies do not allocate cash to the dfgnam the basis of total assets nor
recognized industry cash target ratios. Their ewsdeshows that cash allocations increase
with spin-off sales growth, lack of publicly ratetkbt and higher research and capital
expenditures, while allocation decreases with higte¢ working capital ratios. Their research

also suggests that companies hold less cash tipaadited by the trade-off theory.

% EPC stands for engineering, procurement and amigin



27

3. Hypotheses

In the research | will present two series of hypsts. Firstly | will present the hypotheses on
whether | believe the newly introduced excess castiel will present a stronger or a weaker
relationship with share repurchases than previodesfinitions of the variable. Secondly | will

present the hypotheses for the general determif@ngfare repurchases.

3.1 New excess cash model hypotheses

The new excess cash model hypotheses section {gélerhypotheses for the three new cash
holding models in relation to the previously apglieswald and Young (2007) model as well
as the cash-to-total-assets variable. As Model® aash-to-total-assets act as references for

the research, no hypotheses will be presentecetoahables.

3.1.1 Model 1 hypothesis

Companies that hold larger amounts of excess casheir balance sheets are more likely to
repurchase shares and distribute capital to shigliso If the definition of excess cash is
flawed, i.e. the definition of excess cash doestndy capture the view of the company’s
management as to whether the company has excédssloas the relationship of the variable
is likely to be weaker against the activities thed assumed to be determined by variable, in
this case share repurchases. If we are able tooirapthe variable definition and make the
measurement of excess cash more accurate, theomeldap between excess cash and share
repurchases should theoretically be stronger. Wpothesis for Model 1 relationship with

share repurchases is as following:

H1: The coefficient of Model 1 is larger than theefficient of Model 2 and cash-to-

total-assets ratio

HO: The coefficient of Model 1 is smaller than teefficient of Model 2 or cash-to-

total-assets ratio
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3.1.1 Model 3 hypothesis

Similarly to the theory behind Model 1, if we at@leato improve the variable definition and
make the measurement of excess cash more accilmateglationship between excess cash
and share repurchases should theoretically begaroifhe hypothesis for Model 3 relation

with share repurchases is as following:

H1: The coefficient of Model 3 is larger than theefficient of Model 2 and cash-to-
total-assets ratio

HO: The coefficient of Model 3 is smaller than teefficient of Model 2 or cash-to-

total-assets ratio

3.1.1 Model 4 hypothesis

Similarly to the theory behind Model 1 and 3, if as® able to improve the variable definition
and make the measurement of excess cash more @dina relationship between excess
cash and share repurchases should theoreticallstrbager. The hypothesis for Model 4

relation with share repurchases is as following:

H1: The coefficient of Model 4 is larger than theefficient of Model 2 and cash-to-

total-assets ratio

HO: The coefficient of Model 4 is smaller than teefficient of Model 2 or cash-to-
total-assets ratio

3.2 Share repurchase determinant hypotheses

The corporate finance literature offers a numbesqgiianations on why companies choose to
repurchase shares. For the present thesis | hasgerchto investigate the excess cash,
undervaluation, leverage, takeover deterrence, utixec compensation and the agency
conflict hypotheses. Although the wealth transfgpdihesis was presented in the literature
review section, it is excluded from the study doévto main reasons. Firstly the study of the

hypothesis relies mainly on the observation of aimab bond returns that are subject to
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significant bias due to infrequent trading. Secgndls the study is limited to Northern
European data, the volume of data faces a signifieaduction if only companies that have
public debt are included in the sample. Sectionrigfly summarizes the fundamental

assumptions of the theories and defines the hypethiested in this study.

3.2.1 Excess cash hypothesis

When a company’s cash exceeds its operationalregants and proportionally (dependent
on the planned mix of financing) the prospectiveestment opportunities, the company can
be considered to be in possession of excess cashmBnagers of the firm can choose to
retain generated cash on the balance sheet aonatlterly distribute it to shareholders. Excess
cash therefore enable the distribution of fund®ugh repurchases and therefore as the
amount of excess cash increases on a company'sceasheet, the more likely it is that the
company will distribute it to shareholders in tloenfi of share repurchases. The hypotheses on

the excess cash flow theory are stated as following

H1: Positive excess cash position is positivelyraated with occurrence of share

repurchases

HO: Positive excess cash position is not or is hiegly correlated with occurrence of

share repurchases

Due to the fact that the hypothesis relies on thecept ofexces<ash which is documented

to range heavily among industries and corporateasdns, it is important that a strong
foundation for the concept of excess cash is astadd. On the basis of this foundation I
apply various econometric models to determine thtem@l level and excess level of cash of

individual companies. The variable design will lneered in further detail in Section 4.
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3.2.2 Undervaluation hypothesis

The undervaluation hypothesis, alternatively knaagnthe signaling hypothesis, is another
commonly cited theory for share repurchases. Tipgating hypothesis refers to the situation
where managers take advantage of their perceivddrualuation of the company to acquire
shares through repurchases. The theory assumesotiparate managers are in possession of
private information that is material to the intimsalue of the firm, resulting in information
asymmetries between managers and financial madegtipants. If the information of the
managers suggests that the company’s intrinsicevaduhigher than the market currently

values, the managers will be willing to repurchsisares.

By repurchasing shares at, or alternatively at emprm to the current market price the
managers signal to the market participants thetenge of this information resulting in a
positive stock price reaction. The undervaluatiboanpanies is commonly proxied by stock
market performance of the preceding 3 mofith§he undervaluation theory hypothesis

predicts the following relationships:
H1: Undervaluation of companies is positively cdated with share repurchases

HO: Undervaluation of companies is not or is negally correlated with share
repurchases

3.2.3 Leverage hypothesis

The leverage hypothesis states that companiespsechases as a method for adjusting their
capital structure in situations where the balarfeescarries more equity than is considered
optimal by the company’s management and sharelwldére hypothesis relies on the
assumption that management has recognized a tagéeal structure (or a range of capital
structures) that they wish to remain at, but dyefdo example, positive earnings that the
company has retained on the balance sheet, theayrspproportionate equity financing
increases. As a response the company can subskqueptrchase a portion of its
outstanding shares using cash from the balancet sloeedecrease the equity ratio.

Alternatively a company could take on more leverttlgeugh bank loans or issuing public

%8 The 3 month return has been applied by previaigiess, however | also tested a 6 and 1 month reiuarthe
regressions, but the results proved less conclusive
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debt, however this places the company’s operatioiier higher scrutiny and if the company
doesn’t have sufficient investment opportunitidss taction, is likely to be greeted by a
negative stock price reaction as opposed to aipeshare reaction associated with share
repurchase announcements. The leverage theory Hegst predicts the following

relationships:

H1: Positive deviations from optimal equity raticegpositively correlated with share

repurchases

HO: Positive deviation from optimal equity ratioeanot or are negatively correlated

with share repurchases

3.2.4 Takeover deterrence hypothesis

Companies have been recognized to fend off poteatquirers by repurchasing shares. Stock
repurchases are a way for the corporate manageansrease the average reservation price of
the shareholder base, because shareholders amggwidl sell their shares at varying prices,

resulting in an upward-sloping supply curve BagW®890). This is because when a company
acquires shares from the existing shareholdersigiroepurchases, the shareholders that first
tender their shares are the ones with the lowsstvation prices. The remaining shareholders
consist of individuals that have a higher reseorafirice for the shares. This means that when
a potential acquirer places a bid on the compdreyhtgher average reservation price reduces
the likelihood of a high enough bid for the acqui@ succeed in the takeover. The takeover

deterrence theory hypothesis predicts the followeigtionships:

H1l: Presence of takeover activity/rumors is posiiiv correlated with share
repurchases

HO: Presence of takeover activity/rumors is notionegatively correlated with share
repurchases

3.2.5 Executive compensation hypothesis

Companies that have stock options related to ekecutompensation tend to favor

repurchases as a method for distributing capitahareholders, because of the non-dilutive
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characteristics of share repurchases. When congpalmstribute capital via dividends, the
company’s value per-share and earnings-per-shareate, because funds are paid out of the
company (that also result in a decrease in intenesime) while the number of outstanding
shares remains the same. Alternatively with shapnchases the per-share value of the
company remains the same, while the earnings-mesimcreases (the decrease in shares
tends to be proportionately less than the decr@asmarnings arising from lower interest

income).

Share repurchases also provide the company welkurg shares that can be used to cover the
exercise of executive stock options. In cases wthereompany does not have treasury shares
in its possession, shares need to be either createdgh a share issue, or alternatively
repurchased. The executive compensation theory thgpis predicts the following
relationships:

H1: Presence of executive options is positivelyalated with share repurchases

HO: Presence of executive options is not or is tiegly correlated with share

repurchases

3.2.6 Insider ownership hypothesis

Companies that are characterized by high insidkelifgs are less likely to repurchase shares.
This is because the insiders of companies waneé&p kdown the risk level of the company,
because they have substantial portions of theiltlvéiad within the company. The risk level
of the company would however see an increase fallpwhare repurchases, because share
repurchases results in a reduction of liquid asastsvell as the equity ratio. The insider

ownership theory hypothesis predicts the followiakgtionships:

H1: Presence of high insider ownership is negayiwarrelated with share repurchases

HO: Presence of significant insider ownership i€ 00 is positively correlated with

share repurchases
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3.2.7 Control variables

The reason why the empirical study is based orrietyaof theories and criteria is that share
repurchases appear to be determined by the sireolianexistence of several factors,
suggesting that companies choose to repurchasesshéien a range of conditions are met.
There are numerous variables that have been pddyiocognized to impact share
repurchase decisions that need to be controlledh®rstudy. These variables include firm

size, market to book ratio, dividend payments aondksmarket liquidity.

Firm size is controlled, because of its intercomeeess with the undervaluation hypothesis.
According to the undervaluation hypothesis compmanmgpurchase shares when the company
is perceived as undervalued by the management, aapderequisite condition for this
hypothesis is the existence of information asymmetinformation asymmetries have been
recognized to be more significant in small compsutiean in large companies. According to
Vermaelen (1981) small companies are likely to esuffrom greater asymmetries of
information, because small firms tend to be covdrgdewer market analysts. Consequently
small firms are more likely to be undervalued ates, thus more likely to repurchase stock.

Firm size and share repurchases are expected ifoitekle following relationships:

H1: Firm size is negatively correlated with shaspurchases

HO: Firm size is not or is positively correlatedtivshare repurchases

Firm size can theoretically have an opposite effecthare repurchases as large firms tend to
be associated with large, mature companies thatlfdle growth opportunities, while small
companies tend to be growth companies with pldnitifwestment opportunities. Companies
that have significant positive net present valueestment opportunities are generally less
likely to distribute excess capital through shapurchases, because the funds can be used
more efficiently through investments. Alternativelyjompanies with few investment
opportunities and excess cash are more likelyiblige capital to shareholders in order to
mitigate the costs of agency conflict to the conypmmarket value. The potential for positive
NPV investments increases a company’s market valee its book value; hence investment
opportunities of companies are controlled using keiato-book ratio. Investment
opportunities and share repurchases are expectadtiioit the following relationships:
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H1: Investment opportunities are negatively cortethwith share repurchases

HO: Investment opportunities are not or are posiy correlated with share

repurchases

Dividend payments are controlled, due to their 8tlis-characteristics with share

repurchases. Low or no dividend paying firms areramiikely to repurchase shares as a
method of affecting the shareholder’'s tax burdéantcompanies that pay high dividend.
According to the taxation hypothesis companies khpay out excess capital to shareholders
in a way that minimizes the present value of theretolders personal-tax liability. Given that
capital gains tax rates tend to be lower than iredx rates; in jurisdictions where

repurchases are taxed using capital gains taxewhilidends are taxed using income tax,
companies should distribute the majority of fundsg repurchases. Dividend payments and

share repurchases are expected to exhibit thenfoliprelationships:

H1: Dividend payments are negatively correlatechvgihare repurchases

HO: Dividend payments are not or are positivelyretated with share repurchases

Stock market liquidity of companies has been reasghto impact repurchasing activities of
companies through empirical studies. Brav, Grahdaryey and Michaely (2005) find that
50% of managers believe that stock liquidity isimportant factor in repurchasing shares.
The rationale behind the effect states that congsatiiat have a very small “free float” are
less likely to repurchase shares, because redtisengumber of traded shares will result in a
higher liquidity discount. Alternatively, companitsat have large “free float” are more likely

to repurchase share given the marginal liquidisgdunt impact.

The stock market liquidity is however not includedthe regression equation given the
limited information from both the Thomson Financeaid the Datastream database. The
variable to measure stock market liquidity wouldédnaeen eitheaveragenumber of monthly
trades to outstanding sharesaverage number of weekly trades to outstandimayes which
would have both measured the portion of the outltgnshares that are traded in a given
period of time. Both databases however lacked mé&bion on these variables to a significant

extent.
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Alternative measures for stock market liquidity Wwbiave been based on ownership data
rather than stock market trades. Percentage ownetlrdtegic owners could have acted as a
proxy for stock market liquidity, as the higher gmmtage of a company is owned by a
strategic, long-term holder the fewer shares amglable to contribute to daily trades, and

hence lowering the liquidity of the stock. Percget@wned by strategic shareholders-data is
available from certain data sources such as Ligest@wever due to database restrictions; |
was unable to source this data for the analysis.
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4. Data and M ethodology

The data and methodology section begins with @mildverview of the sample selection and
the adjustments that were made to the final sang#etion 4.2 covers descriptive statistics
related to the sample and section 4.3 cover thablardesign, which is especially important
in testing the excess cash hypothesis. In sectidrl dover some robustness checks on the
new independent variables through the use of insnial variables. Finally in section 4.5 |

present the regression equation that is used iddtermination of share repurchases.

4.1 Sample selection and adjustments

The empirical study is based on the actual valughafe repurchases of companies listed on
the Nordic Stock Exchanges. The sample period so®grears between 2000 and 2009. The
data on repurchases is sourced from the Thomsanéiml-database, as well as the balance
sheet items, income statement items and otherodesalcorporate information applied in the
research. The stock price data is obtained fromDhstream-database. The takeover and
takeover rumor data is gathered from the SDC Mewmyad Acquisitions database. The

industry divisions are made on the basis of the O®&t¥up divisions.

Obtaining data on share repurchases is somewhhtepnatic due to the lack of consistent
disclosure requirements, which in part explains litmted number of research coverage of
share repurchases in comparison to, for exampiagefid policy. For obtaining data on

repurchases one alternative is to observe the ckpse authorization announcements that
companies issue after annual general meetings, \esvieis announcement is not a guarantee
that the company will actually purchase any shéres the market. Thus there can be a
significant deviation between the announced nurnaberthe actually repurchased number of

shares.

Alternatively one can observe the compulsory stexkkhange notifications that companies
issue once they have repurchased shares duringem @gwading day. As a part of the
notification, the companies must announce the nurabshares acquired, the average price
as well as the percentage that the repurchasegseeyped of the daily volume. This

information is extremely useful, however is extréraeduous to source, as this must be done
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manually for each company over the observationopgeiCompanies also tend to repurchase
shares over a time period rather than on an indatiday’, which means that one sourcing
the data might need to record tens to theoreticalyen hundreds of repurchase

announcements per company for a given year.

A third, widely used method especially in US stgdibas been to observe the cash flow
statement item titled “purchase of own stock”. Tieen has the tendency to overestimate the
size of repurchase activities, because in additiomepurchases, it includes conversion of
share classes (when companies convert e.g. B-clgges to A-class shares) and the
retirement of preferred shares. A fourth methodpleguld be to manually obtain actual

value of repurchases from the notes of annual tepbowever this alternative does not
remain a feasible alternative at the chosen sasipéeand observation period (not to mention
the fact that some companies appear not to separaention share repurchases in their

annual reports in any case).

The methodology chosen for this research has leeehtain repurchase values using the cash
flow item “purchase of own stock”. The aforemengdmroblems related to the methodology
are mitigated through excluding from the sample gantes that: have two or more share
classes and companies that have outstanding péfehares. The impact of the exclusion is
negligible as very few companies in the Nordic oeghave dual share classes and preferred

shares.

The Thomson Financial Database has a tendencyfter Stom poor data quality mainly

when observing small cap companies. To make satethie sample did not suffer from a
small company bias due to the lack of low obseovatates of repurchasing activities, the
data was additionally completed through manuallijngahrough annual reports of those

companies that returned a #N/A.

%" Stock exchanges also place restrictions on thebruf shares companies are allowed to repurctase a
percentage of the average daily volume with thention of preventing large shifts in the price
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4.2 Sample description

The chosen sample for the study is, as explaingdenntroduction, the public companies of
the five Nordic Stock Exchang@sThe number of observed years is limited to nbesause
companies have not been allowed to conduct shpteaieases before 2000 in Sweden (1997
for Finland, Norway in 1999 and Denmark in 199%5).2009 the number of companies that
were included in the total data sample was 613. Aumaber of companies in other given

years deviates somewhat from the 613, becausebtit gakeovers and new IPO’s.

Figure 1 — General descriptive statistics of faltadsample

The below table summarizes the full data sampléndystry and country division in the year 2009. Tihdustry division

follows the OMX Group division.

Industry Finland Denmark Oslo Stockholm Reykjavik
Consumer Discretionary 19 20 10 35 1
Consumer Staples 8 8 14 9 5
Energy 1 4 51 6 1
Healthcare 8 18 14 29

Industrials 41 41 36 65 3
Information Technology 27 10 23 45 1
M aterials 15 9 10 13 1
Telecommunication Services 2 1 2 5 1
Sum 121 111 160 207 14
Total no. Of companies 613

The sample sizes from the above table indicatdsittigfeasible to conduct country specific
regressions on Finland, Denmark, Oslo and Stockhatmereas the limited number of public
companies on the Icelandic Stock Exchange doegimetreason to believe that significant

results could be achieved.

From the table we can also see that there exigtsfisant variance in terms of industry
between the Nordic stock exchanges. The FinnisHoamish stock markets are dominated by
industrials, Oslo with Energy and Sweden is muchramdiversified in terms of industry

focus. This means that the Drobetz, Gruninger amdcHvogel (2010) model, which takes

% The pooled regressions use the data from the mkélsbtockholm, Oslo, Copenhagen and Reykjavik kstoc
exchanges, however the country regressions do nadtide Reykjavik given the small number of listed
companies on the exchange
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into account the industry variation in the analydfigash holdings will consider the structural
differences in the country regressions and is thezemore likely to report more consistent

results for the excess cash hypothesis.

Figure 2 — Percentage of companies conducting septechases by country

The graph below shows the percentage of companigducting repurchasing activities by country. fampany of a given
stock exchange has the cash flow itgmnrthase of own stotkjreater than 1 (companies with preferred shanesteao or

more classes of shares are excluded), it is comeglde have repurchased shares.
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From the above graph it can be seen that therésesignificant differences in the percentage
of companies conducting repurchases on an annss, lvéhile interestingly towards the year
2009 the percentages appear to converge to ardiid IBcould have been expected that the
percentage of companies repurchasing shares wawtlel lbeen the highest in those countries
that have allowed repurchasing activities the estrl{Denmark in 1995 and Finland in 1997),
because in these markets the investors and congpamield have “grown accustomed” to

share repurchases, however this does not seemhe loase.

Denmark shows the highest percentage of repurclia@890, but declines from 40% to 13%
in 2004. Finland and Sweden show steady developniecreasing from around 16% to
almost 30%, representing a near doubling in peaggntof companies conducting
repurchases. Percentage of repurchasing companiberimark fluctuates between 27 and
40%.
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4.3 Research methodology

The methodology of the research can be consideréé divided into two parts: excess cash
variable formation (through a multivariate regressianalysis) and share repurchase
regression analyses. Both parts apply a Tobit-mddel to the required censoring arising

from the definition of the dependent varigle

As previously mentioned | apply four optimal casbiding models to obtain four model
definitions for the concept of optimal cash holdinbhese optimal cash holdings are
consequently applied to calculate the deviations cbmpany’s actual cash position from the
optimal position. The optimal cash holding regressiare conducted by pooling together all
of the observatiori&from the data sample and running Tobit regresifonghe consolidated
data. The pooling of data results in optimal caskdihg models that ignore differences

between observation periods and countries.

The pooling of periodic and country-specific daalone with the purpose of simplifying the
analysis. There however exist strong arguments thisysimplification would not result in a
bias in the analysis. Firstly the differences ia #ffectiveness of the Nordic capital markets
are very limited and therefore do not give rise to differencesashcholding levels between
the countries. The pooling of data points over tisi¢heoretically more sensitive, because
through development of economic conditions oveetione could expect companies to hold
larger cash balances at times of economic uncéyttonmitigate the increased risk and hold
less cash economies are doing well. However, as disovered by Opler et al (1999),
companies tend to have long-term cash target raftiosn which they may deviate in the
short-term. Therefore it is actually more meanihgduhave a regression equation that looks

at the cash balances of companies over time isdhee sample to.

Using the four derived econometric functions fotimal cash holdings, the observation value
for each observation is calculated, which is thedutted from the actual cash holding to
obtain a positive deviation when the company ipassession of excess cash and a negative

deviation when the company has less cash thamisidered optimal.

? First part applies as its dependent variable vafuepurchased share divided by total market vafue
outstanding shares, whereas part two applies ahtddings divided by total assets.

% Pooling together the annual observations as wsehe country observations

31 Equation presented in section 4.4.1

%2 Financial Integration in the Nordic-Baltic RegidMF (2007)
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The calculated excess cash data alongside theandept variables for the other theories are
applied in a multivariate Tobit-regression to detere what factors contribute to share
repurchase determination. Each cash holding masledpplied in a separate regression
equation with other share repurchase theoriesstdde their comparative explanatory power.
| observe the significance level of the cash hagdmnodels against the cash-to-total-assets
ratio to determine whether the refined independanable measuring the excess cash theory

is as significant in explaining the occurrenceludre repurchases.

4.4 Variable design

The present study applies largely the same vasabjgart from the definition of excess cash,
that a number of share repurchase determinantestutive applied in the past, Dittmar
(2000), Oswald and Young (2007) as well as Vernmaél®81) amongst others. Given the
fact that the study aims to test whether the exgstevidence on share repurchase
determination applies in the Nordic countries, siaene variables must be applied to make

sure the study obtains comparable results.

4.4.1 Excess cash variable

Much of the variable design section is focused loa design of the independent variable
measuring excess cash. Section 4.4.1 presentsegression equations of the four cash
holding models, discusses the individual varialdéshe cash holding models as well as

presents the analysis on the regression results.

4.4.1.1 Excess cash models

Finance and accounting research has come up wittmder of optimal cash holding models
that are often based on very similar designs gtherestablished foundation of theories. The
chosen four models can be very much seen as desatd one another, as four to five of the
independent variables across the models are the.sam



42

Model 1 is based on the Drobetz, Gruninger anddHiregel (2010) research on optimal cash
holdings and is the primary cash holding functioh tlbee current thesis. Their study
investigates the market value of corporate castitgsé in connection with firm-specific and
time-varying information asymmetries. One differenthat however exists between the
original cash holding model presented by Drobetznthger and Hirschvogel (2010) and the
one used in the current thesis is the lack of R&peaditures per net sales ratio. In the
original study R&D expenses are used as a proxynformation asymmetriéd The thesis
uses a model where this independent variable iigfas for most of the companies in the

sample the Thomson Financial database lacked da&® expenditures.

The model will be applied in the regressions witte ttitte "Model I. The model is

constructed as following:

Model 1:
CashHolding;: Market;s NetWorkingCapital;; OperatingCashFlow;s_1
., —Yotn ) Y2 : + V3 : +
Assetsit Book; Assetsit Assetsit—q
NetDebt;_ CapitalExpenditure; .
o1 4y 2P Ld L+ yosLNMarketCap;; + y,CFUncertainty;, +

Ya NetAssetsjt—q Salesit

ygIndustry;, + yoDividend;; + &;;

In the equation all asset components are net dftabhe dependent variable is the natural
logarithm of cash divided by total assets. The peohelent variables of the regression include
market-to-book-ratio (market value of equity diwdéy the book value of equity), net
working capital divided by total assets, operataagh flow” divided by total assets, net
deb®® divided by net assets, capital expenditures divibeg sales, the natural logarithm of
market capitalization, cash flow uncertaitffyndustry dummjy? and a dividend dummy.

Model 2 is the model applied by Oswald and Youn@O0@ in their study of share
repurchases. Oswald and Young (2007) recognizedlidgeeepancy between the volume of

** Aboody and Lev (200) find that information asymretrare higher in R&D intensive companies
3 Apart from cash holdings

% Measured by EBITDA (earnings before interest, saxiepreciation and amortization)

% Interest bearing liabilities less cash and caslivetents, excluding pension liabilities

37 Measured by stock return volatility

% The industry dummy variable will be split as pee tndustry classification in Figure 1
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cash holding studies and the limitations of thestxg excess cash studies of repurchases.
They improved the variable design of the excesb bgpothesis of share repurchases using a
regression model for estimating the optimal casfellef companies. In the applied model,
excess cash is measured following the researclagimlwldings by Dittmar and Mahrt-Smith
(2007) and Opler et al (1998¥eferring to a surplus of cash exceeding the requénts of
general business operation and capital expendiagrams.

The model will be applied in my regressions witke title “Model 2”. Their cash holdings
research applies the following regression:

Model 2:
CashHolding;; Market;; NetWorkingCapital;j: OperatingCashFlow;;_4
. = YoM ) 2 : + V3 : +
Assets;t Book;; Assets; AssetsSit—q
NetDebtt_q CapitalExpenditure;; ..
+ y¢LNMarketCap; + y,Dividend;; + ¢;
4 NetAssetsi_, 5 Sales;t Ve Pie T V7 i i

In the equation all asset components are net ¢f aasn model 1. The dependent variable is
the natural logarithm of cash divided by total éss@he independent variables of the
regression include market-to-book-ratio, net wogkaapital divided by total assets, operating
cash flow° divided by total assets, net debt divided by ssets, capital expenditures divided
by sales, the natural logarithm of market capitgalan and a dividend dummy. The model
therefore does not account for differences acrodssitries, which means that the industry
consideration is not mitigated. Additionally the deb equation does not take into
consideration the uncertainty of cash flows, whwhs recognized to influence the cash
holding levels of companies by Almeida, Campellod aWweisbach (2004). Given the
limitations of the model therefore should proveb#a less efficient measure of optimal cash
holdings to model 1.

Model 3 is based on the research by Almeida, Cdmpeld Weisbach (2004) and relies more

on cash flow based determinants. In their 2004ysttitey used the cash holding model to

39 Oswald and Young (2007) apply a cash holding mtulis slightly modified from that used by Dittnand
Marhrt-Smith (2007), while citing their work in thiesearch.
40 Measured by EBITDA (earnings before interest, $axepreciation and amortization)
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determine the liquidity demand of companies andthdrethey are able to raise financing
from external markets. The model will be appliedrig regressions with the titléviodel 3.

The model is constructed as following:

Model 3:

CashHolding;; _ OperatingCashFlow;;_4 CapitalExpenditures;;

Yo+ V1 + y,Tobin’sQ;: + vs3

Assets;t Assetst it Salesit

y4LNMarketCap;s + ysANetWorkingCapital;; + ysAShortTermDebt; +

y,Acquisitions; + &

All assetcomponents in the equation are net of cash. Therdkent variable is the natural
logarithm of cash divided by total assets. The peahelent variables of the regression include
operating cash flof¢ divided by total assets, Tobin's Q (enterprisaigfalof company at
market prices divided by total assets at book Valcapital expenditures divided by sales,
company size measured by natural logarithm of ntar&pitalization, change in net working
capital, change in short term d&btacquisitions (a dummy variable showing a valuel of
when a company conducted acquisitions during tleemation year and 0 if no acquisitions

were made).

Model 4 of the present thesis is a model creatediwello, Krishnaswami and Larkin
(2007) for their research on cash allocation tgomate spin-offs. It has a similar structure to
the previous models, but applies the independamhlas sales growth and total debt to total
assets less cash, that are omitted from other modéle model will be applied in my

regressions with the titleMiodel 4”. The model is constructed as following:

“ Measured by EBITDA (earnings before interest, $axepreciation and amortization)

“2 Enterprise value of a company is the sum of theketavalue of equity, market value of debt, minprit
interest, less non-operational cash

“3Including short-term interest bearing debt andtstesm maturities of long-term debt
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Model 4:
CashHolding;: Market;s NetWorkingCapital;; OperatingCashFlow;;
. —Yotn ) Y2 : + V3 : +
Assetsit—q Book; Assetsit Assetsit
NetDebtt_q CapitalExpenditure;s

Vs + yeSalesGrowth; + &;

Ya NetAssetsjt—q Salesit

As in previous cash models, aksetcomponents in the equation are net of cash. The
dependent variable is the natural logarithm of adisided by total assets. The independent
variables of the regression include market-to-bradle, net working capital divided by total
assets, operating cash fld\divided by total assets, capital expenditures dititly total sales,

total debt divided by net assets and sales growth.

4.4.1.2 Excess cash regression methodology and data

The data sample for the model regression was aatdhom the Thomson Financial database.
The sample consisted of companies from the fivedMostock exchangés The data
excludes companies that operated in the finan@alices industry. The data quality was
ensured by a number of tests to make sure thawvdahes of observations fell within an
economically meaningful range to make sure thatelgeession results would not be distorted

by extreme outlier values.

For the regression on cash holdings the country amtal data were pooled together to
obtain as robust regression results as possibletheosake of simplicity we assume that no
strong rationale to suggest why significant differes should exists between the cash
holdings of Nordic companies. Also for the poolimigdata over different time periods, cash
holding levels have been recognized to exhibit gregsion-to-the-mean type of behavior.
This means that the cash holdings of companiesgutide around an optimal level, whilst

during a random year the cash position might naigianal.

“Measure by EBITDA (earnings before interest, tagepreciation and amortization)
> Helsinki (Finland), Stockholm (Sweden), Oslo (Nagy, Copenhagen (Denmark) and Reykjavik (Iceland)
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4.4.1.3 Excess cash regression results

The below table shows the results for the optingahcholding regressions using the four

models presented in sectio@.1.1.

Figure 3 — Results for the optimal cash holding eledgressions

The below table presents the results from the @tioash holding regression using the four regressimdels. The
dependent variable is cash-to-total-assets. Théddzo Gruninger and Hirschvogel (2010) model is Bldd Model 2 is the
model applied by Oswald and Young (2007), Moded the model applied by Almeida, Campello and Weisk{2604) and
Model 4 is the model applied by D'Mello, Krishnaswiaand Larkin (2007). *** represents significandeaa99% confidence
level, ** represents significance at a 95% confitketevel and * represents significance at 90% cemite level.

Variable Predicted Sign Model 1 Model 2 Model 3 Model 4
Market to Book + 0.05%* 0.05%* 0.04**
(0.002) (0.002) (0.001)
NWC to Total Assets + 0.14%* 0.14%* 0.12%+*
(0.012) (0.012) (0.012)
EBITDA to Total Assets + -0.20%* -0.20%** -0.23%* -0. 2%+
(0.015) (0.015) (0.015) (0.013)
Net Debt to Net Assets - -1.08*** -1.09%** -0.10%**
(0.103) (0.103) (0.010)
Capex to Net Sales + 0.08*** 0.07** 0.04** 0.06***
(0.012) (0.012) (0.013) (0.012)
Ln Market Capitalization - -0.01*** -0.01*** -0.01**
(0.003) (0.003) (0.003)
Dividend (Dummy) - -0.03*** -0.03***
(0.006) (0.006)
Cash Flow Volatility + 0.17*
(0.094)
Industry (Dummy) n/a -0.01***
(0.001)
Tobin's Q + 0.03***
(0.002)
Change in NWC - 0
(0.000)
Change in ST Debt + 0.02%**
(0.002)
Acquisitions (Dummy) - 0.06**
(0.005)
Sales Growth + 0.04***
(0.004)
Constant 0.19%* 0.17%* 0.18%* 0.14%**
(0.010) (0.007) (0.002) (0.004)
Sigma 0.16%** 0.16%** 0.14%* 0.16%**
(0.010) (0.007) (0.002) (0.004)

Observations 4,134 4,134 4,096 4,134
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The results of the Drobetz, Gruninger and Hirscla¢@¢g010) and Oswald and Young (2007)
regressions resemble the predictions presentechcm \aariable. Market to book ratio has a
highly significant positive coefficient, which inipk that companies with high market to book
values tend to hold larger quantities of cash, nmiksly to enable them to better take
advantage of investment opportunities as they .aN&¢ working capital (less cash) to total
assets has a significantly positive coefficientjohlsupports the mentioned theory that states
that companies with high NWC (less cash) levelsl tenrequire higher quantities of cash at
any given time due to the high liquid asset turmoVé@rough higher cash holdings managers

can better cover their maturing liabilities in #teort term.

Net debt to total assets has a highly significagative coefficient, implying that companies
with large debt holdings have lower cash holdifgasmtcompanies with small debt holdings.
This can be reasoned by the fact that compani¢sdbaire cash for various uses can obtain
it by raising more debt. After the debt on the bhatasheet has increased the cash is put to
uses, thus proportionately the net debt increaBks. result is in line with the results of
Drobetz, Gruninger and Hirschvogel (2010), desthigefact that the economic reasoning for
the negative coefficient is not without its dowtgal

EBITDA to total assets, effectively measuring tlaslt flow that is generated by the assets of
the company, shows a significant negative coefiiciepposed to the prediction by the
managerial opportunism theory. The theory statasdbmpanies that have high internal cash
generation abilities are subject to less exteroaltsy due to lower degree of monitoring by

fewer creditors. This enables the managers to ataags quantities of cash.

In the study by Opler et al (1999) finds that tleefticient for the cash flow variable is
positive, implying that high cash flow generati@adls to high cash holdings in companies.
Despite the results of Opler the negative coeffici®r cash flow is not unheard-of and a

rationale for the negative relationship exists.

In a working paper Couderc (2005) obtains similesutts and explains the theoretical
rationale for the (significant) negative coeffidiewhich is supported by the transaction cost
theory of cash holdings. In his view when intepaenerated funds are abundant (i.e. high
cash flow generation) a given firm can financenigstment opportunities without problems
and is less likely to face financial distress. Thrignslates to a low requirement to hold

significant portions of liquid funds on the companlpalance sheet, however is contingent on
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investment opportunities of the firm. Alternativetile company can return the capital,
however this cannot be determined from the results.

The more common positive relationship is seen esngrfrom the managerial opportunism
theory, which states that in situations where apmamy generates abundant cash flows, the
management is less dependent on external finandisgexternal financing tends to be
accompanied by higher scrutiny by the creditors, ittdependence from external financing
can result in managers amassing large portionsash,cbecause their actions face lower

degree of control.

Capital expenditure to sales ratio has a significamall positive, coefficient. This implies
that companies that invest more tend to invest miorthe future as well. Additionally,
companies that have invested highly in a given yglrnot necessarily be able to generate
high cash flows from the young assets in the neat yesulting reserving higher quantities of
cash on the balance sheet for running costs.

The natural logarithm of market capitalization lzasegative significant coefficient, which
supports the transaction cost theory capital. Brevresearch, such as Vogel and Maddala
(1967), have identified that larger companies atteb able to obtain financing over their
smaller counterparties, which means that larger paones have less need to hold large

quantities of cash on its balance sheet in caseataprequired at a short notice.

Companies that tend to return capital to sharelnslolethe form of dividends hold smaller
quantities of cash on their balance sheet, sugdjdstethe significant negative coefficient.
This is supported by the simple fact that if comearpayout cash in the form of dividends,

they see a reduction of cash on their balance sheet

The most critical observations from Model 1 relateghe new variables, cash flow volatility
and industry dummy, that are presented as an ireprent to Model 3 (Oswald and Young
(2007)). Stock return volatility, a proxy for caflbw volatility, has a significant positive
coefficient, which implies that managers facing en&in cash flows tend to hold larger
quantities of cash on the balance sheet to creatgffar for cash flow shortfalls to enable
them to cover maturing liabilities and potentialigke advantage of arising investment
opportunities. The 90% significance level implibattthe variable belongs in the model for
cash holdings.
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The industry dummy shows a highly significant caééint, however the term doesn’t have a

true economically meaningful interpretation.

The results of the Model 2 (Almeida, Campello andisdach (2004)) strongly follow the
results of the original study apart fro@hange in NWCvariable, which reports a non-
significant near zero coefficient. Tobin’s Q regoat similar result to the market to book ratio,

given their similar nature. Change in short terrtddows a significant positive coefficient.

The results for the D’Mello, Krishnaswami and Larki2007) model resemble the results
from Models 1, 2 and 3 for the variables they haveommon. Sales growth shows the
expected positive coefficient with high statistisainificance (99%). The positive coefficient
can be explained by the fact that companies faigly growth rates require high proportions

of cash to support the growth of the top line.

The total debt to total assets variable has theard negative coefficient with high statistical
significance (99%). Comparing the variable coeéintiwith the net debt to net assets applied
by models 1 and 2, shows an unexpectedly high megia

4.4.1.4 Cash holding model evaluation

After having established the four cash models re@sonable to make some observations on
their joint behavior by constructing a correlatioratrix. From the below correlation matrix
we can see some key issues that need to be takeacitount when analyzing the consequent

regression results.

Firstly with the table we can establish whetherdash models differ from the standard cash-
to-total-assets ratio (CASH), because if they dateel perfectly, then cash-to-total-assets
would indeed be a sufficient proxy for excess dasldings, and the additional cash holding
models would bring little contribution to the unsianding of the excess cash theory.
Secondly using the table we can establish whetiemtodels differ from each other to a
sufficient extent to provide a reasonable sphergaofance to the results in the subsequent

regressions.
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Figure 4 — Correlation matrix of independent vaealjor excess cash

The below table shows the correlation matrix foe flour cash holding models and the cash-to-totdtasratio. The
correlations are calculated using the pooled datapte to calculate optimal cash holding estimadegéch observation and
calculating the correlations between the estimates.

Model
CASH 1 2 3 4
CASH 1.00(¢ 0.80: 0.961 0.792 0.427
1 0.803 1.000 0.823 0.662 0.299
2 0.967 0.823 1.000 0.756 0.443
3 0.792 0.662 0.756 1.000 0.242
4 0.427 0.299 0.443 0.242 1.000

From the correlation matrix above we can see thatetis a clear motive to place the
explanatory power of both the standard excess ttasbry (cash divided by total assets as
dependent variable) and the research by Oswald¥andg (2007) to the test, as the cash-to-
total-assets and the model applied by Oswald anghydModel 2) correlate heavily with
each other. This implies that the results fromrésearch by Oswald and Young would have
closely followed the results of previous resealdt has applied the mere cash-to-total-assets,

while the other introduced models show a degresanénce.

Model 1, the model by Drobetz, Gruninger and Hivagel (2010), correlates less than
Model 2 with the cash-to-total-assets. Also thd that Model 1 is very similar to Model 2
(apart from the addition of the cash flow volagiliand industry dummy variables) it is
important that the correlation of the two variablleviates from 1. Model 3 and 4 also clearly
correlate less with cash over total assets thaneViddand therefore will be useful in testing

the explanatory power of existing studies.

4.4.2 Other independent variables

It is difficult to observe objectively the underuation of companies, which is why the study
applies a commonly accepted proxy for undervaluatiat correlates with valuation levels of
companies. To observe the undervaluation many etutiave previously employed two
alternative variables. The first is the commonlgdisnarket-to-book ratio and the second is
pre-event stock return. Market-to-book ratio is aryw commonly used measure of
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undervaluation largely due to the simplicity ofiit¢erpretation. When a company has a small
market-to-book ratio, the value of the assetsaselto their replacement value, implying low
future value generation. When a company has a migtket-to-book ratio, investors expect
that the company will be able to create value fitsnassets that exceed their replacement

value and are therefore willing to pay the highecefor the stock.

However as in the share repurchase-context, mackétook ratio is used to control for
investment opportunities many repurchasing studmsdy another proxy for undervaluation
which is 3 month pre-year end stock return. A p8anonth period of negative stock market
performance as a measure for undervaluation has beelied in a number of share
repurchase studies such as Dittmar (2000) anddslikand Takahashi (2010). The reasoning
behind the variable states that in the presencenfofmation asymmetries stock market
participants at times potentially overreact, crggthegative momentum that leads to stock
prices below the intrinsic value, hence undervamatThe stock market performance data is

obtained using the Datastream database.

Testing of the leverage hypothesis of share re@seh requires the recognition of a target
leverage ratio for companies in order to determvhether the year beginning leverage ratio
falls short or exceeds the management set targaetbfiain the target leverage level of a given
company, the study applies a methodology used itmar (2000) study whereby the
companies are first categorized over time by imyusifter which we calculate the median net
debt to total assets of each industry. This medetndebt to total assets value represents the
target leverage level of a given industry, whichused to obtain the deviation of each
observation at a given time. The industry divisisrtonducted in the same fashion as in the
excess cash variable, by using the industry dimisibthe OMX-Group. The data items that
are required for the variable are obtained from Th®mson One Banker database. A

descriptive table for the net debt calculations lcafiound in Appendix D.

Takeover deterrence variable is a dummy variablechvappears as 1 when either a takeover
rumor or a takeover attempt is recognized in argigbservation year. The data therefore
includes takeover rumors, unsuccessful takeovesmgiis (bidder withdraws or target
declines) as well as takeover attempts that sueckddnclude successful takeovers because
we are interested on whether companies use remeslas a takeover deterrent, not only on
occasions where the company was successful inriahgtesicquisitions. This also leads to

another assumption by which the thesis differeasidiiself from comparable works.



52

My thesis assumes that managers are aware of tbat thf potential takeovers in advance.
Previous studies have used takeover deterrencablamf the previous ye&r(t-1), which |
perceive as being a fundamentally implausible. As theory states that companies
repurchase shares to react against takeover gctivitis unlikely that companies will

repurchase shares due to takeover activity thanpatly took place a year ago.

The data for takeover news and rumors is likelgufier from non-public takeover processes
and size bias. Often companies are approachedduwrars and will run a carefully managed
private process with limited insiders. In someanses due to the low number of insiders the
information regarding the takeover situation might reach the market and would therefore
not be included in the dataset. Additionally lacgenpanies due to their complexity are likely
to have larger insider groups, a larger media ¥alig as well as multiple business ufits
factors that are more likely to firstly lead intkeover situations and secondly, increase the
likelihood of a leak. The data for the takeover ausnand attempts is obtained using the SDC
database. The number of public takeovers and t&keawmors from the database amounted to
776.

Executive compensation variable is a dummy varjableich appears as a 1 when the
company is recognized to have dilutive stock oimnthe year end prior to observation. The
presence of stock options for compensation purpase®ne by excluding companies that
have outstanding preferred shares (which is dose &r the purpose of obtaining the

dependent variables), convertible debt or warréimé$ could also explain the presence of
dilution. After doing the adjustments, the compartigat show dilutive options are ones that
have outstanding compensation related stock optidlhof the data items for the variable

can be obtained from the Thomson One Banker dagabas

Insider ownership variable is measured as closald tshares divided by total shares
outstanding. The Worldscope item “closely held skaincludes both shares owned by the
company’s management as well as shares owned diy $dvareholders that are considered as
insiders. The reason why it is useful to includéhbmanagement share holdings and large
external shareholdings is that both of the holdingkience the costs of agency conflict

within a company. Management shareholdings aligir ihcentives to resemble those of the

% For example when observing the repurchasing siesvof a company in 2005, comparable papers used
takeover activity that occurred in 2004, whereasd the activity of 2005

47 Companies that have multiple business units kedyliio see a larger number of takeover rumorshas
rumors include also those instances whereby theirrgs interested to acquire the single divisiatiher than
the full company
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shareholders more closely, whereas large sharasadgend more time following the actions
of the management, thus placing their actionsgbdr degree of scrutiny.

4.4.3 Dependent variables

The dependent variable in share repurchase sthdiesalways been a key concern from a
research point of view, because, as discussedbleldata on share repurchases is difficult to
come by. In the present study two alternative ddpenh variables are applied to the
observation of share repurchases: value of stqukrcbases divided by year end market value
and value of stock market repurchases to year geerarket valu®. Due to the fact that we
apply a cash flow statement item to determine thkeies of repurchases, we cannot know
exactly at what point in time the shares were relpased. One needs timing data to determine
the relative size of the repurchases comparedeaddatal market capitalization at the time of
purchase in order to make a comparison between aoeg Past studies by, for example,
Dittmar (2000) have applied the year end marketievah their calculation of the dependent
variable however there are multiple reasons whyar yaverage market value would be a

better variable.

Firstly, the market value at the end of the yeaghthbe a poor proxy for the price at which
the company shares were purchased. If a companyirasgshares at a significantly lower
price during the year and the stock prices seeapgmeciation towards the year end, the
proportionate value of the repurchased sharesibted by the increase of the denominator.
This would cause the dependent variable to bertisto

Alternatively, given the past few years of markebtilence and unexpected declines in share
prices, it is possible that companies have repsethashares preceding a market decline.
Consequently this would inflate the proportionalugaof repurchased value to total market

value.

By applying a year end average market value, tipement variable can partially capture
especially large stock market movements duringydwe. The better capturing leads to an
observation of a more truthful proportional valbhattthe managers of a given company are

willing to repurchase. To improve the comparabiliith previous studies, the regressions

“8 Calculated as an average of daily closing markktes
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will apply both repurchased value to year end markkie and repurchased value to year end

average market value.

4.5 Instrumental variables and variable robustness

When presenting new variables and variable desmesgplain theories, it is commonplace to
conduct some form of robustness checks on whekieenéw variables are actually causing
the change in the dependent variable. In some nostathe correlation between a new
independent and a dependent variable might be taipimeted as causality, whereas in reality
the correlation might arise from the new variabt@relating strongly with an existing

explanatory variable, giving rise to an instruméntariable problem. In other cases the
causality between an independent and a dependeableacan be misunderstood, as it might

be actually that the dependent variable is causiaghanges in the independent variable.

In the study of excess cash and share repurchaseisk of instrumental variables is present
as the value of the excess cash is determined bgbles that also act as determinants to
share repurchases. For example the independerabiesifrom the repurchase regression
equation market-to-book ratio, size, cash flow Ewverage are similarly found in a number of
the excess cash models. The aforementioned wilter® correlation between the excess cash
variable and a number of the independent variablélse repurchase determinant regression

equation.

The risk of omitted variable bias in the currergae@&ch can be considered minor given the
strong foundation of existing research on both de&erminants of excess cash as well as
share repurchases. With both theories the modglitlefh has been developed over time, and
therefore one can make the decision that furthersiigation into the definition of the models

should fall outside the scope of the research.

4.6 Regression model and equations

The study applies a multivariate Tobit-regressmimiestigate the impact of the excess cash

hypothesis, insider ownership as well as the otblevant hypotheses on share repurchases.
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The rationale behind the use of a Tobit-regresgoine fact that the model is designed to
estimate linear relationships between variablesages when there is either a right- or left-
censored®dependent variable. In the study | apply a dependeariable that is confined to a
range between 0 and 1, thus requiring the cengopishvalues that fall outside the given

range.
| test the stated hypotheses (Section 3) usinglavawiate Tobit-model presented below:

RP;; = a; + f1Cashy + B,CashFlow; + PzLleverage;_1 + P40ption;,
+ BsUnderValuation;; + f¢Takeover;, + B,InsideOwnership;, + BgPayout;;
+ BoMB; + BroSize; + &

The above model emulates the equation used by &it{2000) with the exception of the
term InsideOwnership, which is the independentald@ measuring the effect of insider
holding. In the equationrepresents a company under observation, wheénegsesents time
measured by the fiscal year. The dependant varlRBlean take two forms: value of share
repurchases during financial year divided by yead enarket capitalization of equity, or
alternatively divided by the year average markeitafization of equity. For further details on
the independent variables, please refer to seeidrnthat deals with variable definition in
detail. The model differs from the originally apmai model through one variable which was

stock market liquidity.

9 Right-censoring refers to the exclusion of valaesr above a given threshold, whereas left-cengasfers to
the exclusion of values at or below a given thré&sho
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5. Results

The results section of the paper is structuredodewing: first | will present the results of
Tobit-regressions on share repurchase determingitg) a combined dataset over tifhe
applying the four cash holding models, the cashr detal assets-ratio as well as the
independent variables described in section 3. &bk tshows the results for two alternative
dependent variables: value of share repurchasetediby the year end market capitalization
and value of share repurchases divided by the geevfiyear end market capitalizatidhs

These results can be found in section 5.1, figure 5

Secondly | will present the results from a combidathset over time for the four individual
Nordic Stock Exchanges applying the four cash Ingldnodels, the cash over total assets-
ratio as well as the independent variables destiibesection 3. The table shows the results
for two alternative dependent variables: value lwdre repurchases divided by the year end
market capitalization and value of share repurchabeided by the average of year end
market capitalizatiorté. These results can be found in section 5.2, fi§ure

0 A combined dataset over time refers to the contlginaf all observations over time into a single¢adat
*L Average of t=0 and t=-1 year ending market caisibns
%2 Average of t=0 and t=-1 year ending market capa#ibns
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5.1 Regression results using a pooled data sample

Figure 5 — Results of Tobit regressions on shgrerohases using pooled sample

The table below depicts the results from the Todgtression of a combined dataset over time. Thepaddent variables are
shown on the left-hand column. The dependent vimsabf the regressions are “Repurchased value tovM¢Bp” and
“Repurchased value to YE Mcap average”. The “Expkstgn” column shows the expected sign of the e&regression
coefficient, determined on the basis of the hypstlse The coefficient is the value in line with tieeme of the independent
variable. The standard deviation is the number reckets below the coefficient. *** represents sfigrince at a 99%
confidence level, ** represents significance ab&confidence level and * represents significanic@®0&o confidence level.

Variable Expected sign Repurchased value to YE Mcap Repurchased value th¥dp average
Model 1 + 0.14% 0.10%*
(-0.022) (-0.019)
Model 2 + 0.15%* 0.12%*
(-0.022) (-0.019)
Model 3 + 0.17%* 0.12%*
(-0.024) (-0.02)
Model 4 + 0.22%% 0.17%*
(-0.022) (-0.019)
CASH + 0.12% 0.08**
(-0.025) (-0.022)
CASH FLOW + 0.28%*  0.30**  0.26™* 0.32** (.29 0.24% *  0.25%*  (0.22**  0.26**  0.25"*
(-0.03) (-0.03) (-0.029) (-0.028) (-0.03) (-0.026) (-0592 (-0.025) (-0.024) (-0.026)
LEVERAGE -0.03* -0.02 -0.01 -0.07%*  -0.04** -0.03*  -0.0 -0.02* -0.06™**  -0.04***
(-0.014) (-0.014) (-0.014) (-0.011) (-0.014) (-0.012) .0¢m2) (-0.012) (-0.009) (-0.012)
OPTION + 0.03**  0.03** (0.03** 0.03"** (.03*** 0.03** (0. 03** (0.03** 0.02** 0.03***
(-0.005) (-0.005) (-0.005) (-0.005) (-0.006) (-0.005) .0@5) (-0.005) (-0.005) (-0.005)
UNDERVALUATION -0.04%*  -0.04** -0.04** -0.04** -0.0 4+ -0.03*** -0.03** -0.03** -0.03** -0.03***
(-0.01) (-0.01) (-0.01) (-0.01) (-0.01) (-0.009) (-0.009)(-0.009) (-0.008) (-0.009)
TAKEOVER + 0.06**  0.06** 0.06™* 0.06™* 0.06*** 0.05% 0.05**  0.05***  0.05**  0.06**
(-0.01) (-0.01) (-0.01) (-0.01) (-0.01) (-0.009) (-0.009)(-0.009) (-0.009) (-0.009)
INSIDE OWNERSHIP -0.04%*  .0.04** -0.04** -0.05** -0.05%* -0.04%*  -0.04** -0.04** -0.04** -0.04***
(-0.012) (-0.012) (-0.012) (-0.012) (-0.012) (-0.01) 00) (-0.01) (-0.01) (-0.011)
PAYOUT + 0.01* 0.01** 0.01* 0.01** 0.01* 0.01** 0.01** 0.01** 0.01* 0.01*
(-0.003) (-0.003) (-0.003) (-0.003) (-0.004) (-0.003) 0@ -0.003 -0.003 -0.003
MB -0.02%* -0.02*** -0.02%* -0.02** -0.01*** -0.01%* -0.01%*  -0.01** -0.01** -0.01**
-0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 00®. -0.002
SIZE + 0.04**  0.03**  0.03** 0.03*** (0.03*** 0.03**  0.03 **  0.02** 0.02%*  0.02**
-0.004 -0.004 -0.003 -0.003 -0.004 -0.003 -0.003 -0.003 008. -0.003
Constant -0.23%*  .0.21*%* -0.18%* -0.18** -0.20*** -0.19%*  -0.18%* -0.16** -0.16%* -0.17**
-0.015 -0.013 -0.012 -0.012 -0.014 -0.013 -0.012 -0.011 01D. -0.012
sigma 0.10***  0.10**  0.10** 0.10** 0.10*** 0.09**  0.09** 0. 09**  0.08** (0.09***
-0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 008. -0.003
Pseudo R2 0.5239 0.5261 0.5332 0.5663 0.5016 0.6100 0.61M16165 0.6566 0.5907
Observations 3,670 3,670

The results from the combined data set using bethage and year end market capitalization
repurchase dependent variables are presentedune fig On the basis of the regression results
one can confirm the hypothesis for the excess tasbry — repurchases and excess cash
holdings show a positive correlation. This suggélséd companies in possession of excess
cash tend to distributed capital to shareholdetkerform of share repurchases. The four cash
models and the simple CASH (cash-to-total-assedsipvle show similar results, with all
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highly significant positive coefficients, suggestirthat the conclusions from previous

research has not suffered from a significant végidefinition problem.

Interestingly enough, no two models or the castotal-assets variable result in the same
coefficient (measured to two decimals), which sstgehat meaningful differences exist
between the models and these differences have aunadsde impact on the correlation
between the defined excess cash and share repesci@smparing the results from the newly
introduced Model 1 to the Model 2, that has presiplbeen applied to research on the excess
cash theory, suggests that the relationship betvebane repurchases and excess cash is
similar albeit slightly weaker than previously assal, evidenced by the lower regression
coefficient. The coefficient of the CASH variabieitially used by Jensen (1986), is however
lower compared to all excess cash definitions @erifrom the excess cash models,
suggesting that the effect of excess cash on segachases is more substantial than is
suggested by a simple cash-to-total-assets varatiethat the improvement in the variable

design of excess cash brings meaningful insigtitéaunderstanding of share repurchases.

Models 3 and 4 with respective coefficients of Odil 0.12 versus 0.22 and 0.17 show
stronger relationships with share repurchases lthagels 1 and 2. Especially the results for
Model 4 show a surprisingly strong relationshipafiye twice the coefficient of cash-to-total-

assets) that stands out from the other models. Antbe independent variables lacking in
Models 3 and 4 (but applied in Models 1 and 2)his dividend dummy, which appears to
have a significant impact on the regression resdltss is most likely due to the close

substitutive relationshfp between share repurchases and dividends and dsvitiend is not

accounted for in the models 3 and 4, they showomgeér relationship.

When comparing the significance of the cash mottetsugh a comparable statistic such as
the t-value, Model 4 shows the highest significansiag bothRepurchased value to Mcas
well asRepurchased value to Mcap averaggedependent variables with respective t-values
of -10.00 and -8.95. The second highest signifieasacshown by Model 3 with respective t-
values of -7.08 and -6.00. The t-values of Modetsd 2 do not show substantial difference,
but are both noticeably higher than the t-valueCA{SH variable (Model 1 and 2 ranging
between 5.36 and 6.83 and CASH raging betweenah@41.80).

%3 As documented by Grullon and Michaely (2002) theréase in share repurchase activity in the UrSteges
has partly been financed with potential increasedividends. They find that the share repurchasieigcover
the last two decades has helped the average totalipratio of firms to stay relatively constansplige the
decline in the average dividend payout ratio.
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Insider holdings show a highly significant negatogefficient as expected on the basis of the
hypothesis. This is one of the most interestingifigs as it stands against empirical findings
from Oswald and Young (2007) research. It appdsasinh Nordic countries the managerial
opportunism and agency conflict issues are noigasfisant force in determining corporate
payouts, perhaps due to higher shareholder protecind that investment characteristics of

insiders have a larger effect on repurchases.

Most of the independent variables from the regoesshow significant results, with the

exception of the Leverage hypothesis, which whilevang the expected coefficient, has a
low degree of significance. In light of the result® accept the null hypothesis for the
leverage hypothesis. Cash flow, executive companmsaindervaluation and payout variables
all show significant results with the expected sighhese results are consistent with both
dependent variables as with the four excess castielsiaand cash-to-total-assets ratio.
Therefore the hypotheses for the cash flow, exeeutiompensation, undervaluation and

payout theories are accepted.

With the results from figure 5 we can accept thd hypothesis for the Model 1. The
coefficient of Model 1 is significant and lower théhe coefficient of Model 22 with both
dependent variables. The results suggest that dssame that Model 1 is better at predicting
excess cash levels, then the relationship betweegse cash and share repurchases is weaker
than previously suggested. For Models 3 and 4, ave accept the stated hypothesis as the

coefficients are significant and larger than botbddl 2 and the cash-to-total-assets ratio.

For the share repurchase determinants in the Noedjion we can accept the excess cash
hypothesis through the significant positive coe#int on all independent variable measures.
This suggests that the previous research on thessxcash hypothesis has been proven
correct, suggesting that companies with excess tesshto distributed capital to shareholders
in the form of share repurchases. We can also ateefypotheses for the cash flow, option,

undervaluation, takeover and insider ownership bygses through the broadly significant, as
predicted coefficients. The leverage hypothesiswsh@ery volatile results in terms of

significance which leads to the acceptance of thlehypothesis. On the basis of the results
we cannot confirm that companies use share repseshas a method for adjusting their

capital structure in situations where the balarfeescarries more equity than is considered

optimal by the company’s management and sharelslder

> However the coefficient is higher than the coédfit of the cash-to-total-assets ratio, we nevéesiseaccept
the null hypothesis as coefficient is lower tham tlefficient of our second point of comparison,ddio2
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Figure 6 — Results of Tobit regressions on shgrarohases using country sample

The table below depicts the results from the Tadgtession of the country sample. The independanibies are shown on the left-hand column. Thedeent variables of the regressions are
“Repurchased value to YE Mcap average”. The “Exgactign” column shows the expected sign of theabdes regression coefficient, determined on théshaisthe hypotheses. The

coefficient is the value in line with the name loé independent variable. The standard deviatitmeisiumber in brackets below the coefficient. *&presents significance at a 99% confidence
level, ** represents significance at a 95% confitkefevel and * represents significance at 90% cemice level.

Variable

Model 1

Model 2

Model 3

Model 4

CASH

CASH FLOW

LEVERAGE

OPTION

UNDEVAL.

TAKEOVER

INSIDE OWN.

PAYOUT

MB

SIZE

Constant

sigma

Pseudo R2
Observations

Expected sign

+

n/a

Helsinki Stockholm Oslo Copenhagen
0.09%+* 0.18%* 0.11* 0.11*
(-0.027) (-0.041) (0.056) (0.051)
0.14%* 0.14* 0.11*
(-0.025) (-0.047) (0.057)
0.14%* 0.16™ 0.16™ 0.15*
(-0.029) (-0.05) (0.053) (0.056)
0.17%= 0.25%* 0.30% 0.18**
(-0.037) (-0.048) (0.053) (0.045)
0.11%* 0.10* 0.04 0.09
(-0.031) (-0.052) (0.062) (0.059)

0.14%*  0.13"*  0.10* 0.14%+  0.13* 0.40%* 0 .42+  0.38"*  0.47%*  0.41%* 0.26%*  0.27**  0.22% 0.30 **  0.28** 0.27%* 0.27+*  0.29%*  0.30**
(-0.042)  (-0.039) (-0.039) (-0.04) (-0.041) (-0.068) 0®8) (-0.066) (-0.067) (-0.069) (0.071)  (0.071)  (0.069) .06B) (0.071) (0.062) (0.060)  (0.058) (0.063)
-0.03 0 0 -0.06**  -0.02 -0.05 -0.06** -0.06** -09**  -0.09** -0.10** -0.09** -0.07* -0.09** -0.11%* -0. 03 -0.00 -0.07* -0.03
(-0.018)  (-0.017) (-0.019) (-0.014) (-0.019) (-0.029) .0®1) (-0.03)  (-0.024) (-0.031) (0.033)  (0.035)  (0.033) .0gB) (0.034) (0.027) (0.031)  (0.021)  (0.029)
0.02* 0.02** 0.02* 0.01* 0.02* 0.03* 0.03* 0.03* 0.03** 0.03* 0.03* 0.03* 0.03* 0.02 0.03* 0.05%* 0.05**  0.05**  0.05**
(-0.007)  (-0.006) (-0.006) (-0.007) (-0.007) (-0.011) .@D1) (-0.011) (-0.011) (-0.011) (0.015)  (0.015)  (0.015) 0.004)  (0.015) (0.012) 0.012)  (0.012)  (0.012)
-0.03* -0.03* -0.03** -0.03* -0.03* -0.02 -0.03 -0.03 -0.02 -0.03 -0.04* -0.04* -0.04* -0.04* -0.04* [* 0l -0.06** -0.06™* -0.07*
(-0.013)  (-0.013) (-0.013) (-0.013) (-0.013) (-0.019) .0®  (-0.02)  (-0.019) (-0.02) (0.023)  (0.023) (0.022) @) (0.023) (0.024) (0.024)  (0.024)  (0.024)
0.03* 0.03* 0.03* 0.04**  0.03* 0.09**  0.09**  0.09**  0.10**  0.10** 0.04 0.04* 0.04* 0.02 0.04* 0.10%* 0.09%*  0.09**  0.10***
(-0.011)  (-0.011) (-0.011) (-0.011) (-0.011) (-0.021) .0®1) (-0.021) (-0.021) (-0.021) (0.025)  (0.025)  (0.024) 0.0g3)  (0.025) (0.026) (0.026)  (0.025)  (0.026)
-0.05%*  -0.05** -0.05*** -0.06™* -0.06* * -0.13%*  -0.147*  -0.14** -0.14%* -0.15%* -0.02 -0.02 -0.02 -0.01 -0.02 0.01 0.00 0.00 0.00
(-0.016) (-0.015) (-0.015) (-0.016) (-0.016) (-0.029) .09 (-0.029) (-0.029) (-0.03) (0.038)  (0.038) (0.037) 0@b) (0.038) (0.023) (0.023) (0.023)  (0.023)
0.01* 0.01* 0.01* 0.01* 0.01* 0.02* 0.02* 0.01* 0.02* 0.02** 0.03* 0.03** 0.03* 0.03* 0.03* 0.01 0.01 0.01 0.01
(-0.003)  (-0.003) (-0.003) (-0.003) (-0.003) (-0.007) .Q@7) (-0.007) (-0.007) (-0.007) (0.014)  (0.014)  (0.014) 0.043)  (0.014) (0.009) (0.009)  (0.009)  (0.009)
-0.01**  -0.01** -0.01** -0.02%* -0.01** -0.02%* -0.02%*  -0.02%* -0.03"* -0.02** -0.02=*  -0.02%*  -0.02 *  -0.02**  -0.02** -0.01* -0.01*  -0.01*  -0.01*
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0.05%*  0.05%*  0.05**  0.05***  0.05** 0.11%*  0.11** Q.11  0.11¥*  0.12%* 0.10**  0.11**  0.10** 0.10* *  0.11** 0.11%* 0.11%*  0.11%*  0.11**
(-0.004)  (-0.004) (-0.004) (-0.004) (-0.004) (-0.007) .0@7) (-0.007) (-0.006) (-0.007) (0.009)  (0.009)  (0.008) 0.008)  (0.009) (0.006) (0.006)  (0.006)  (0.006)
1.102 1.2488 1.2065 1.1632 1.1202 0.5799 0.56235649D 0.5876 0.5517 0.6665 0.6661 0.7047 0.8613 0.6663 38.52 0.5297 0.5363 0.5693 0.5127
918 918 918 918 918 1493 1493 1493 1493 1493 490 90 4 490 490 490 783 783 783 783




The above table (figure 6) depicts the results fribre Tobit-regressions using country
specific data. Similarly to figure 5, each of thie@native models for the independent variable
measuring excess cash is regressed together \githtller determinant variables in their own
separate regressions, using both average and yeamarket capitalization repurchase
dependent variables. As an observation to the testilfigure 6 compared to figure 5 - the
results broadly suffer from lower significance lesyavhich is likely due to the lower sample

sizes for the individual countries.

Observing the performance of the cash models, imgeof coefficient significance, in
explaining repurchases across countries, it castéted that on average the cash-to-total-
assets appears to once again downplay the impdhea#xcess cash theory, consistent with
the regression results in figure 5. The cash modelsevery single regression provide a
coefficient that is as significant or more sigrgind compared to the cash-to-total-assets. It is
also interesting to observe that the cash-to-tatakts gives a noticeably lower coefficient on
average than the cash models, which implies tledéris paribus, excess cash has a larger
impact on repurchasing activities of companies thaa previously considered using cash-to-
total-assets.

There are interesting differences between the cpumgressions when it comes to the
significance of the specific model coefficients.eTmtroduced Model 1 has the highest
statistical significance in the Helsinki and Stockh stock exchanges both with statistically
significant coefficients at 99% confidence levelile the significance of the coefficients in
Oslo and Copenhagen is notably lower at respectiwdéidence levels of 90% and 95%. It is
difficult to make judgements regarding the foundlasi for these differences given the similar
structure of the Nordic stock exchangeshe similar late adoption of share repurchases an
the similar Nordic taxatiofi. One potential reason could arise from the faat tompanies in
Denmark and Norway have on average more consigtelstributed capital via share
repurchases over tirfe which could mean that the distribution in Denmarid Norway is
less sensitive to changes n company financialglingato weaker correlations and lower

significances.

% please refer to figure 1

% Corporate and Individual (top rate) tax rateshim Nordic countries respectively: Finland 25% ah@65
Sweden 26% and 57%, Norway 28% and 48% and Dend&tkand 55%

" Please refer to figure 2
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Similarly to the results in figure 5, the modelsdacash-to-total-assets show significant
variety in coefficients suggesting the meaningfififedences exist between the explanatory
relationship between definitions of excess cashsinade repurchases. In Finland the Model 1
coefficient is smaller (and significant) than theefficients of Model 2 and cash-to-total-
assets. This suggests that the relationship betwa&eass cash and share repurchases is
weaker than would be suggested by the methodolagfi€dswald and Young (2007) and
Jensen (1986), leading to the acceptance of tHehgpibthesis for the excess cash theory in
Finland. Models 3 and 4 show significant (99%) tioefnts (0.14 and 0.17 respectively) that
are both larger than the cash-to-total-assets icaaft. The coefficient of Model 4 is larger
than the coefficient for Model 2, suggesting thegést relationship. Therefore the null
hypothesis for Model 4 is rejected and accepted/iodel 3.

In Sweden the coefficient for Model 1 is 0.18, whis noticeably higher than the coefficient
for Model 2 (0.14) and for cash-to-total-assetsl@. Model 1 is significant to 99%
significance level, while Model 2 and cash-to-tadakets are significant to 95% level. In the
Sweden the relationship between excess cash anel Iggpurchases appears to be larger than
previous methodologies would suggest and simultasigdarger than in the other Nordic
markets. Models 3 and 4 show significant (99%) ficiehts (0.16 and 0.25 respectively) that
are both larger than the cash-to-total-assets apdeM2 coefficients. The null hypotheses for
Models 1, 3 and 4 are all rejected, suggestingith&weden the relationship between excess

cash and share repurchases is strong.

The results for Norway and Denmark are more diffido interpret given the lower
significances, likely due to the smaller sampleesim the country specific regressions. The
key observations one can make from the resulteasthe regressions on the cash-to-total-
assets give non-significant coefficients that woslijgest that the excess cash theory does
not hold in Norway and Denmark when studies withséa’s original methodologies. Model
4 has large positive coefficients (99% significateesl), while the other models have lower
and less significant coefficients. In Norway weerjthe null hypothesis for Model 3 and 4
with the positive coefficients that are larger thdodel 2 and cash-to-total-assets, while being
significant at respective significance levels of®%and 99%. For Model 1 in Norway we
accept the null hypothesis. Similarly in Denmark megect the null hypothesis for Models 3
and 4 (respective significance levels of 95 and P®%hile accepting the null hypothesis for
Model 1.



63

Again comparing the significance of the cash modeteugh a comparable statistic, the t-
value Model 4 shows the highest significances wathlues ranging between 4.00 and 5.66
(least significant in Oslo and most in Stockholffe second highest significance is shown
by Model 3 with a t-value range of 2.68 to -4.8BeT-values of Models 1 and 2 once again
do not show substantial difference between themd@ia ranging between 1.96 and 4.39 and
Model 2 ranging between 1.93 and 5.60), but aré hoticeably higher than the t-values of
the CASH variable (raging between 3.64 and 4.80).

The results for insider ownership vary significgnéicross the Nordic stock exchanges. In
Finland and Sweden the coefficient for insider omshg is negative as predicted. The
coefficient values are significant and between5@Ad -0.06 for Finland and -0.13 and -0.16
in Sweden, suggesting that the negative relatipnghimore significant in Sweden than in
Finland. In Norway the coefficient for insider owskip is of the correct sign, however it is
close to zero and not significant. In Denmark theotetical relationship is the weakest as the
coefficients are broadly zero and in the case ofddlol positive, the opposite to the

prediction.

For the share repurchase determinants one can tattee@xcess cash hypothesis for all
Nordic countries. While the hypothesis is acceptedll countries, it should be sad that the
relationship between excess cash and share repeslagpears to hold the best in Sweden
and Finland, with slightly weaker relationship iefnark and Norway.

We can also accept the hypotheses for the cash @ption, undervaluation, takeover and
insider ownership hypotheses through the broadjgifcant, as predicted coefficients. The
leverage hypothesis shows very volatile resultteerms of significance which leads to the
acceptance of the null hypothesis.

While the study is able to determine the coeffitseof the various cash holding models as
well as their respective significances, the studgsdnot make firm conclusions on the
explanatory power of the share repurchase modelsulse of the difficulty of explaining the
Pseudo Rvalues of the Tobit regressions. In the case aticoous distributions the log
likelihood is the log of the density of the contirus distribution. Due to the fact that density
functions can take values exceeding 1, the lodiliked values can be either positive or

negative. This can be explained as per below:

8 However, as previously stated, part of the lovignificance can be attributable to the lower samslizes in
the respective countries
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IfL1>0andL0<0, thenL1/LO<0,and 1+ 1/LO>1.

IfL1>LO0O>0andtheh/LO>1,and 1 +1/LO<O.

As the above formula can give pseudo R2 valuestgrélaan 1 or smaller than O for Tobit
regressions, which makes the value difficult teeiptet. As the formula for pseudd B
closely related to chi-squared meastrene could make more meaningful comparisons
applying the latter measure, however the availablgysis tools do not provide outputs for
the values of L1 and LO, which disables the useclofsquared measure. This is an
acknowledged limitation of the present thesis andaapect of the study that could be

improved in future studies.

%9 Chi-squared is calculated as 2(L1-L0)
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6. Conclusion

The section begins with (6.1) the main conclusiaristhe study and continues with

suggestions for further study.

6.1 Conclusion

According to existing corporate finance literatureompanies that have more cash on their
balance sheet than they structurally require foerafonal purposes are more likely to

distribute capital to shareholders in the form bare repurchases. In the current thesis |
examined whether the aforementioned theory of excash holds in the Nordic region for a

range of five different definitions of excess cabhe findings of my research suggest that the
relationship between share repurchases and exas$holdings is positive and stronger than
evidenced by the previous research by Jensen (1&886)Stephens and Weisbach (1998),
whilst in-line or slightly weaker than suggested®swald and Young (2007).

Previous research by Jensen (1986), Stephens amsbail (1998), Oswald and Young
(2007) and many others has recognized the existehtlee positive relationship between
excess cash and share repurchases, however has sdrhe time relied on an insufficient
measure of excess cash. The impact of the impreoeeidble design for the excess cash
theory does not fundamentally change the previomsclasions, however add to their

robustness.

The significant positive relationship between esceash holdings and share repurchases
persists in all of the observed Nordic marfR:t$he results for the specific Nordic countries
show little varianc¥, suggesting that the capital distribution practiaee very similar across
the region. The main factors driving the decision Nordic companies to conduct share
repurchases according to the research are excglsseoaess cash flow, takeover deterrence
and the presence of investment opportunities. ifaRtd and Sweden the evidence for agency

conflict (inside ownership) and executive compeinsatlso appear strong.

The evidence for the leverage theory of share od@ses is very weak across the Nordic

region. A possible reason for the difference in thsults of the leverage theory against

® Finland, Sweden, Denmark and Norway
%1 The results for the individual country regressiars however subject to relative small sample sigieing
rise to some meaningful coefficient results in Dankrand Norway
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previous studies could relate to the fact that ioe studies have been broadly conducted
using US data. In the US companies rely signifigamtore on bond financing compared to
Europe where companies rely more on bank finandgigen the fact that bond financing is
very covenant light compared to bank lendfndpond financed companies will likely find it
easier to distribute capital to shareholders aretefore US based companies are more

flexible operating environment to adjust their ¢apstructure through share repurchases.

6.2 Suggestions for further study

The present study is an attempt to determine whétleedefinition of excess cash in previous
research on share repurchases has lead to migieamhielusions regarding the importance of
the excess cash hypothesis in explaining the detants of share repurchases. The study
touches upon many themes that make for interestsearch topics, however they fall outside
the defined scope. In many cases the data limitsiibat the present study was subject to, can
create opportunities to further refine the presntesearch questions and related

methodologies.

A key limitation to the study is the amount of datailable in the Nordic region due to the
relatively late introduction of share repurchases aa means of distributing capital to
shareholders and the sheer size of the capital etsatompared to many other financial
markets and regions. These two factors limit théitpllo make significant comparisons in
the repurchasing behavior of companies over timid@asnnual sample sizes tend to become
too small. With data from larger capital market® aould answer a question such as — do
companies that announce the replacement of divalevith share repurchases continue to

distribute similar yields on equity post the anncement?

As the results of the study reveal, there existierdinces in the determinants of share
repurchases between the Nordic countries. | sugbasthe differences are unlikely to arise
form taxation, industry structure of the capitalrkeds or the adoption pattefiof share

repurchases. Further research could be made osotiree of these differences. One could

%2 Bank lending tends to have significantly more awues that restrict the actions of managers
% Due to the fact that the Nordic countries acceptete repurchases as a form of capital distributiaighly in
the same time period
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speculate that differences in cultures, ownersbifries, corporate governance, and common
investor types could give rise to differences ipita distribution policies. As an example, the
Swedish market is home to public market investbet told “activist investor’-policié$
such as Investor AB, AB Industrivarden, Cevian @dpAB, Triton Partners (Triton Advisers
(Nordic) AB) etc., that could have an impact on lbineader Swedish market when it comes to

corporate governance and capital distribution pesic

8 Activist investors traditionally acquire substahstakes (3-10%) in public companies, which theet to
gain board and nomination committee seats. Thestove then drive change in the target companynofte
ousting the incumbent management (or parts ohif)distribute capital to the shareholders.
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8. Appendix

Appendix A — Key Definitions

Sharerepurchases

Share repurchases refers to the reacquisitionsokd shares by companies from the capital
markets. The transaction effectively representash distribution to the shareholders willing
to tender their shares. The end effects to thenbealaheet are a reduction in cash assets,
shareholders equity, while the income statemerd aeeduction in interest income. As the
repurchases are bought from the capital markeésnttmber of outstanding shares is also
reduced. Share repurchases tend to have an aecreipact on the earnings per share of
companies as the decrease in number of sharesadlyupuwoportionally larger than the
reduction in interest income. There are three ma@thods that companies use to repurchase
shares: open market repurchases, fixed price tesftes and Dutch actions, of which open

market repurchases is the most commonly used tgoeéni

Open market repurchases

Open market repurchases are the most common forshafe repurchase. According to
Grullon and Ikenberry (2000) approximately 90 — 968&hare repurchases take the form of
open market repurchases. They also find that teeage percentage of shares that is sought
from the markets is approximately 7%. Under opemketarepurchases, once the company
has received the authorization65 from the annualeged meeting to conduct share
repurchases, the management has the option, noblagation to buy shares within the
predetermined time period. The shares are to behpsed from the financial markets at
prevalent market prices, where each current shitehdas an equal opportunity to
participate in the selling of the shares. Open miaskare purchase programs may run from a

month to over a year’s time.

% Generally the annual general meeting definesdbpesof the share repurchase program, includingtineber
of shares that can be bought over the duratioheptogram, a daily limit to the number of shates tan be
bought generally related to historical trading voés, the time period during which the shares mastdguired
and often, while not always, a price range at whighshares must be purchased
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Fixed pricetender offer

In fixed price tender offers the share repurchasgnam, once the company has received
authorization from the annual general meeting {setnote on open market repurchases) the
management issues an offer to current sharehol@iaes.offer states the price at which the
share are to be bought, the targeted number oé ghat are to be bought under the offer,
duration of the offer as well as any conditionalids an example the conditionality may

relate to a minimum number of shares under thestend

Dutch auction

A Dutch offer is in many ways similar to Fixed mitender offers (see above), however the
management issues an offer which includes a rahgeaes, rather than a single price, under
which the company is willing to acquire shares. Fhareholders are then invited to tender
their shares at an indicated price level withinienagement communicated range. Once the
offer period ends, a book of offers is built on Hasis of tendering the shares of shareholders
with the lowest indicated price first, after whigtoving up the price curve. Once the book is
built, the company management can decide whethexdoute on the auction or terminate the

offer.

Excess cash

Excess cash refers to the amount of cash that guegphold on their balance sheets in excess
of their theoretical, intrinsic optimal cash lev&l.number of company as well as industry
factors are generally considered to contribute govan company’s cash holding level. Please

refer to section 4.4.1.1 of the document for fextmaised on empirical studies.
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Appendix B — Drobetz, Gruninger and Hirschvogell@poriginal cash holding model

CashHolding;; Market;; NetWorkingCapital;; OperatingCashFlow;;_4
e —Yotri—o—/— 172 + ¥s
Assets;; Book;; Assets;; Assets;i_q
NetDebt;;_4 CapitalExpenditure;; R&DExpenses;;
tVagaea Vs Ye
NetAssets;;_4 Sales;; Sales;;

+ y,LNMarketCap;; + ygCFUncertainty;; + yqlndustry; + yqoDividend;,
+ Eit

Appendix C — Descriptive statistics for cash haoddiegression sample

Figure 7 — Descriptive statistics for cash holdiegression sample

The below table summarizes the data sample thadad in the optimal cash holding regression. Indetapdata from the
Thomson Financial reduces the size of the data Isaffipe sample was subject to some adjustmentgeifiorm of extreme
values that arose from poor data quality, suchaab-to-total-asset values near or above 1, EBITD#bta assets below -1
and net debt to net assets values below -1. Thelsamconsolidated from the annual observatioomfthe companies of
the four Nordic stock exchanges.

Mean Median 25th percentile 75th percentile Standavihtien
Cash to total assets 0,171 0,098 0,043 0,213 0,207
Market to book 1,289 0,818 0,448 1,494 1,648
NWC to total assets 0,047 0,037 -0,074 0,172 0,213
EBITDA to total assets 0,073 0,105 0,045 0,157 0,195
Net debt to net assets 0,004 0,003 -0,002 0,008 0,025
Capexto sales 0,095 0,035 0,015 0,072 0,214
Log of market capitalization 2,182 2,096 1,541 2,757 68,8
Dividend (dummy) 0,610 1,000 0,000 1,000 0,488
Cash flow volatility 0,032 0,027 0,020 0,038 0,028
Industry (dummy) 4,607 4,000 3,000 6,000 1,882
Tobin's Q 1,822 1,324 1,010 1,968 1,753
Change in NWC 0 -0,060 -0,587 0,396 12,625
Change in ST Debt 0 0,047 -0,122 0,277 1,247

Number of obs. 4131
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Appendix D — Optimal leverage calculations

Figure 8 — Descriptive statistics for optimal nebticalculations

The below table presents the descriptive statifticthe determination of industry specific net tiebtotal assets values. The
calculation of the deviation from optimal levergmssition is calculated as company net debt to txaéts less industry
median net debt to total assets.

Average Median Standard deviation Number of obs.
Consumer Discretionary 0,147 0,171 0,290 768
Consumer Staples 0,182 0,246 0,269 328
Energy 0,245 0,292 0,315 451
Healthcare -0,174 -0,184 0,614 610
Industrials 0,139 0,160 0,253 1735
Information Technology -0,137 -0,129 0,316 1035
Materials 0,203 0,249 0,226 423
Telecommunication Services 0,192 0,186 0,226 83
Utilities 0,118 0,246 0,409 26

Total 0,070 0,115 0,365 5459




