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1 Introduction

Dividend policy has drawn a lot of attention in financial literature. The div-
idend decision is one of the most extensively researched topics in the finance
area and it has remained one of the toughest challenges for financial econo-
mists. Dividends are commonly defined as the distribution of earnings (past
or present) among the shareholders of the firm in proportion to their owner-
ship. The term dividend policy means the practice that the management, as
well as the board of directors, follows in making dividend payout decisions
or, in other words, the size and pattern of cash distributions over time to
shareholders.

Corporate managers make two main decisions: the investment (or cap-
ital budgeting) and the financing decision. The capital budgeting decision
illustrates the real assets that the firm should acquire, while the financing
decision illustrates how these assets should be financed determining the cap-
ital structure of a corporation. However, the financing decision determines
another type of decision as well: the dividend policy. The dividend policy
determines, on the one hand, the amount of earnings that are available as a
source of financing and, on the other hand, the amount of earnings paid as
dividend.

A starting assumption in the majority of the academic finance literature
is that managers should maximize the wealth of firm’s shareholders, which
translates into maximizing the value of the company as measured by the
price of the company’s common stock. Thus, they should set their dividend
payments according to this objective. This goal can be achieved by giving
the shareholders a “fair” payment on their investments.

The most important questions to be answered concerning dividend pol-
icy are: How much cash should firms give back to shareholders? What
form should the payment take? Should corporations pay their shareholders
through dividends or by repurchasing their shares? Which is the least costly
form of payout from a tax perspective? Firms must take these important
decisions period after period (some must be repeated and some need to be

revaluated each period), on a regular basis.



According to Allen and Michaely (2002), because these decisions are dy-
namic they are labeled as payout policy. The world policy implies some
consistency over time, meaning that the payout, and dividends in particular,
do not simply evolve in an arbitrary and random manner. Payout policy
is important not only because of the amount of money involved and the
repeated nature of the decision, but also because payout policy is closely
related to, and interacts with, most of the financial and investment decisions
that the firms make. Understanding payout policy may lead to a deeper
understanding of other pieces in this puzzle. Theories of capital structure,
mergers and acquisitions, asset pricing, and capital budgeting; all rely on a
view of how and why firms pay out cash.

The three most popular ways by which companies can set their pay-
out policies are: through cash dividends, stock dividends and repurchasing
shares. This thesis will focus on the former of these ways, the cash dividends,
since it examines both the effect of dividend announcement in firm’s share
price and the ex-dividend day anomaly at the Greek stock market, where
neither stock dividends nor share repurchases are popular ways of payout.

Firms generally adopt dividend policies that suit the stage of life cycle
they are in. For instance, already grown firms with larger cash flows and fewer
projects tend to pay more of their earnings out as dividends. The dividend
policies of firms may follow several interesting patterns adding further to the
complexity of such decisions. First, dividends tend to lag earnings, meaning
that increases in earnings are followed by increases in dividends and decreases
in earnings sometimes by dividend reductions. Second, dividends are “sticky”
because firms are typically reluctant to change dividends. In particular, firms
avoid cutting dividends even when earnings drop. Third, dividends tend
to follow a much smoother path than earnings. Finally, there are distinct
differences in dividend policy over the life cycle of a firm resulting from
changes in growth rates, cash flows, and project investments in hand.

Despite the different patterns of firms’ dividend policy, the amount of dis-
tributed dividends is also affected by factors such as legal requirements, debt
covenants and the availability of cash resources that impose some limitations

on this amount. For these reasons the empirical literature has recorded sys-



tematic variations in dividend behaviour across firms, countries, time and
type of dividend. Fama and French (2001) findings suggest that the US
dividend paying firms tend to be large and profitable, while non-payers are
typically small, less profitable but with high investment opportunities. La
Porta, Lopez-de-Silanes, Shleifer and Vishny (2000), who study the dividend
policies of over 4000 firms from 33 countries around the world, found sig-
nificant variations across countries. In particular, it is found that dividend
policies vary across legal regimes in a way that is consistent with the idea that
dividend payment is the outcome of effective pressure by minority sharehold-
ers to restrict agency behaviour. Thus, firms in common law countries with
good legal protection of investors tend to have lower payout ratios compared
with firms in countries with weaker legal protection.

In light of the observed variations across firms, countries, time and type
of dividends, the question of how dividend policy is determined has been the
subject of many studies. A lot of researchers have used both theoretical and
empirical models without completely understanding the factors that influence
dividend decision and the manner in which these factors interact. Therefore,
dividend policy is still one of the most complex aspects in finance. Four
decades ago, Black (1976) in his study on dividend wrote: “The harder we
look at the dividend picture the more it seems like a puzzle, with pieces that
just don’t fit together”.

This thesis contributes to the literature by studying three special issues of
dividends. More precisely this thesis is consisted of three stand alone papers
examining the following three distinct questions. Firstly, one of the chapters
tests the predictive power of dividend yield on future dividend growth using
the Mixed Data Sampling (MiDaS) technique. Secondly, the next chapter
examines the ex-dividend stock price behavior in Athens Stock exchange and
it also explores whether or not an institutional change affects the ex-dividend
stock price behaviour. Finally, the last chapter investigates the information
content of dividend announcement in a unique institutional setting, the Greek
stock market.

The major objective of the first standalone issue of this thesis is to exam-

ine the predictive power of dividend yield on future dividend growth. The



extensive relevant literature has not provided evidence which clearly support
the hypothesis that dividend yield could predict future dividend growth. This
chapter deals with two main reasons that raise the econometric complexity
on testing the dividend growth predictability hypothesis, namely, the season-
ality effects that appear when higher frequency data are used, and the effect
of price volatility on the computation of the dividend yield. Specifically, an
application of the Mixed Data Sampling (MiDaS) technique allows this study
to use monthly dividend yield data in order to test the hypothesis that div-
idend yield can predict the future annual dividend growth. In order for the
effect of price variation on dividend yield to be cancelled out, a smoothing
technique is used to identify the component of the smoothed dividend yield
that offers predictive power.

The empirical results, from a data set which includes the four largest
equity markets, namely S&P500 (US), FTSE100 (UK), SPTSX60 (Canada)
and NKY (Japan), strongly support the dividend growth predictability hy-
pothesis. In more detail, for every country in the sample, dividend growth is
predictable via the annual-to-annual monthly growth rate of dividend yield
and the sign of the dividend growth - dividend yield relationship is negative
for all countries, as theoretically expected. The existence of dividend growth
predictability even for the US is worth noting and it is in contrast with what
has been suggested in the recent literature.

Moreover, this study indicates that the predictability of dividend growth
through MiDaS technique is not affected by the policy of firms to smooth
dividends. The values of smoothing parameters as calculated by Lintner as
well as the Marsh and Merton model are very similar with or without MiDaS
calculation. Finally, it is found that both the liquidity of the market as well as
the dividend volatility do not affect the predictability of the annual-to-annual
monthly growth rate of dividend yield on the annual dividend growth.

The aim of the second stand alone paper is two-fold: a) to examine the
determinants of the ex-dividend day behavior in the Athens Stock Exchange
(ASE) during a ten year period 1996-2005 under a unique institutional setting
and b) to examine how a major regulatory change in the method of the ex-

dividend day price adjustment affects the extend of the stock price drop. The



examination of the ex-dividend stock price behaviour in the unique dataset
of the Greek stock market is interesting since several factors such as taxes,
price discreteness and transaction costs, among others that are used in the
literature to clarify the ex-day behaviour are either absent or limited. Thus,
the results of this chapter are very important since the Greek environment
is very different from other countries, helping to understand the ex-dividend
day price behaviour

Due to the fact that neither income from dividends nor from capital
gains is taxed, the differential taxation between dividend and capital gains
is absent and the marginal trader is not subject to taxes on dividends and
capital gains. Moreover, the mandatory dividend distribution for profitable
firms according to Law 2190/1920, as well as the fact that dividends are
distributed once a year, whereas in many other countries (e.g., US, UK,
Japan, Australia) dividends are paid quarterly or semi-annually, is one more
significant characteristic of the Greek environment. These factors increase
the size of the dividends relative to the minimum tick size for the stock
compared to other countries, and this reduces the importance of the tick size
as a driver of the ex-day behaviour. Also the annual dividend distribution
reduce the importance of transaction costs since transaction costs become
more important when dividends are relatively small, and act like a barrier
against short-term trading. The fact that stock prices are decimalized in
the Greek stock market implies that the confounding effects of stock price
discreteness on the ex-day behaviour are much smaller compared to other
markets where prices are not decimalized. Finally, the absence of market
making, the open and close bid ask spreads are not an equivalent regulator
of bid ask spread, as well as the fact that short selling in the ASE is limited
to a few stocks, strengthened the advantage of the Greek environment as a
testing ground. For all the above reasons, the ex-dividend day behaviour can
be examined in a less noisy and a more powerful manner than the previous
studies.

Given these special circumstances, the empirical results of this study
demonstrate that stock prices, on average, decline by less than the divi-

dend amount on the ex-dividend day during the examination period. The



relative price drop to dividend is far below one (which is the expected drop
in the given environment). Moreover, the empirical results of this study
indicate statistically significant abnormal returns, as well as abnormal vol-
umes, around the ex-dividend day without any support of short-term trading.
Furthermore, both of these variables are not affected by commonly used mea-
sures of transaction costs, such us the inverse of price on cum day and normal
trading volume.

In addition, the cross sectional analysis of abnormal returns to dividend
yield, after controlling for other variables, such as the idiosyncratic risk and
transaction costs, reveals that none of them can affect abnormal returns. In
addition, no evidence of a clientele preference of capital gains over dividends
is observed, as there is no significant clear pattern between the relative price
drop and dividend yields. In this context, there is no possibility of inferring
the marginal investor’s income tax rate, which is a central part of the tax
clientele hypothesis.

Absent of taxes on dividends and capital gains and certain microstruc-
ture impediments, commonly used in the literature, illiquidity is the strongest
candidate in explaining the magnitude of the ex-dividend day price adjust-
ment. This is a logical conclusion since at the low illiquidity (high liquidity)
quartile the price drop equals the dividend amount and the abnormal returns
are close to zero.

In addition, the current research provides evidence that institutional
changes may affect stock price behaviour on ex-day through the examina-
tion of the special institutional modification announced by the ASE Board
of Directors (April 2001) according to which the opening ex dividend day
price is equal to the closing price on cum day. The empirical results indicate
that this institutional change alleviates, without eliminating completely the
anomaly, in the sense that the raw price ratio tends to one and abnormal
returns tend to zero after the institutional change. Thus, institutional inter-
ventions, that allow the free function of the market, may level out pricing
inefficiencies. Finally, the rejection of some of the possible explanations that
have already been proposed in the literature helps researchers to identify

which explanations may be still valid for future studies.



The last paper empirically examines the information content of cash div-
idend increase announcements both "unexpected" and "historically related
average-unexpected" ("hra-unexpected") in a special environment like that
of the Athens Stock Exchange. Using standard event study analysis, abnor-
mal returns are calculated for different time intervals around announcement
day in order to identify whether or not such dividend announcements contain
information relevant to price formation by firms listed in the Athens Stock
Exchange for the period 2000-20004.

The Athens Stock Exchange exhibits idiosyncratic characteristics that
make the examination of market reaction to cash dividend announcements
really interesting and unique. The special tax treatment of dividends and
capital gains is one of the main features of the Greek stock market since
incomes from dividends and capital gains are not taxed. Another distinctive
characteristic of the Greek environment is the minimum mandatory dividend
distribution from profitable firms according to the law. All profitable firms
are obligated to distribute cash dividends equal to at least one of the fol-
lowing: (a) 6% of their common equity or (b) 35% of the net income minus
tactical reserves, which ever amount is higher.

An additional feature of the Greek stock market relates to firm ownership,
which in many cases, is in the hands of a small number of major sharehold-
ers (low diffusion) that also hold managerial positions. This concentrated
ownership structure should reduce the agency cost between managers and
shareholders and may not create agency concerns to outside shareholders,
reducing the information asymmetry. Most of the companies change their
dividend every year and the announcement is made on an annual basis. All
of the aforementioned arguments suggest that dividends should act as nei-
ther information-signals nor disciplinary mechanisms, and overall, these at-
tributes suggest a diminished role for dividend announcements in the Greek
stock market.

Contrary to that, the empirical results from such a specific environment
show that market reacts strongly to announcements of dividend increase
changes and that dividends act as information signals. Moreover, a significant

negative relationship between cash dividend increase announcements, above



the minimum mandatory amount, and abnormal returns after the announce-
ment is observed. The announcement of dividends higher than the mandatory
dividend (both "unexpected" and "hra-unexpected" dividends) result in sig-
nificant negative abnormal returns, whereas the announcement of mandatory
dividends result in insignificant abnormal returns around the announcement
day. Thus, dividend increase announcements above the mandatory amount
have a negative stock price effect, a sign that the market considers these
announcements forerunners of "bad" news that will follow.

The negative price reaction after the announcement of such dividends
is also strengthened by the fact that the higher the "unexpected" dividend
increases (compared to the minimum mandatory dividend) the greater the
negative market reaction. In addition, the reduction on firms’ average cap-
ital expenditures level that announce dividends higher than the mandatory
amount, for the 2 years period after the announcement year with respect to
the announcement year, is a significant indication in favor of the negative
price reaction.

These findings, even though a dividend increase announcement is trans-
lated as "bad" signal for the investors, contrary to the literature, support the
view that dividends convey unique and valuable information to investors and
contradict with the tax-based signaling models, which propose that higher
taxes on dividends relative to capital gains are a necessary condition for
dividend announcements to be informative.

The rest of this thesis is organized as follows: Section 2, presents a brief
review of the related literature on basic issues of dividend policy; Section 3,
revisits dividend growth predictability via dividend yield; Section 4, examines
the ex-dividend day behaviour in Athens Stock Exchange; Section 5 examines
the dividend increase announcements in a different institutional setting: The

case of Greece, and Section 5, summarizes this thesis.



2 Basic issues concerning dividend policy

Why shareholders like dividends and why they reward managers who pay
regular increasing dividends is still unanswered. These questions are often
referred to as the dividend puzzle, and the debate is generally believed to
have been initiated by Miller and Modigliani’s (1961) irrelevance proposition.
Prior to their paper, most economists believed that the more dividends a
firm paid, the more valuable firm would be. This point of view resulted from
the company’s discounted dividends valuation model. Their model values
a company based on the assumption that a stock is worth the discounted
sum of all its future dividend payments, discounted by an appropriate risk-
adjusted rate. The model states that if the first dividend is paid at date
t = 1, then at date t = 0 the value of the company Vj is derived from the

equation:

TR p— M
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where:

Vo: the value of a firm at date ¢ = 0 (if first dividends are paid by the
firm in the subsequent period at date t = 1).

D,: dividends paid by the firm at the end of period ¢.

r¢: the investors’ opportunity cost of capital for period ¢.

This formula conditions the value of the company only on dividends paid.
However, economists knew that it cannot be the only important factor in
measuring the value of a firm. Gordon (1959) argued that investors’ required
rate of return would increase with the retention of earnings and increased
investments. Even though increased investments would result in the increase
of Dy, required rate of return would grow faster as investments are riskier
than dividends.

Miller and Modigliani (1961) found this way of valuing company incom-
plete and hence decided to demonstrate how companies’ value changes as-
suming different dividend payout decisions. The difference between their and

Gordon’s model was that they based their theories on investment policy in-



stead and they show that what really counts is the firm’s investment policy.
As long as investment policy does not change, altering the mix of retained
earnings and payout will not affect firm’s value. The dividend irrelevance
proposition suggests that the real increase in firm value should result from
an increase in firm’s investments rather than sole increase in dividends. The
payout literature, that followed the Miller and Modigliani (1961) irrelevance
preposition, attempted to reconcile the unquestionable logic of dividend irrel-
evance theorem with the notion that both mangers and investors care about
payouts and dividends in particularly.

When the assumptions underlying the irrelevancy theory are relaxed the
question is whether it is still reasonable to conclude that dividends will have
no effect on expected earnings, investment or on the firm’s risk and hence the
discount rate. For example, future earnings of a firm that pays dividends may
be lower relative to a similar firm that does not pay dividends, if paying divi-
dends involves incurring transaction costs or extra taxes. Indeed, much of the
dividend literature has focused on the implications of relaxing the Miller &
Modilgiani (1961) irrelevancy theory assumptions and on introducing market
imperfections.

The theoretical literature that deals with dividend policy in the presence
of market imperfections may be categorized under two basic views: pros and
cons. On the ‘cons’ camp are theories including the transaction cost theory of
dividend and the tax hypothesis that suggest that dividend payments reduce
shareholder wealth. For example if dividends are taxed more heavily than
capital gains and investors cannot use dynamic trading strategies to avoid
this higher taxation then minimizing dividends is optimal.

On the ‘pros” camp are theories that suggest that dividend payments
increase shareholder wealth, including the bird in the hand argument, the
signalling theory and the agency theory of dividend. For example, if man-
agers know more about the true value of their firm, dividends can be used
to convey that information to the market, despite the costs associated with
paying those dividends (However, note that with asymmetric information,
dividends can also be viewed as bad news because firms that pay dividends

are the ones that have no positive NPV projects to invest in). Moreover, if
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contracts are incomplete or are not fully enforceable equityholders may, under
some circumstances, use dividends to discipline managers or to expropriate
wealth from debtholders. All these theories have been extensively discussed
and tested but to date there is no consensus on how firms determine their

dividend policies.

2.1 Miller and Modigliani dividend irrelevance theory

In 1961, two Nobel laureates, Merton Miller and Franco Modigiliani (M&M)
showed that in perfect and complete capital markets, a firms’ dividend pol-
icy does not affect its value. The basic premise of their argument is that the
firm’s value is determined by choosing optimal investments. The net payout
is the difference between earnings and investments, in other words a resid-
ual. Because the net payout comprises dividends and share repurchases, a
firm can adjust its dividends to any level with an offsetting change in share
outstanding. From the perspective of investors dividends policy is irrelevant
because any desired stream of payments can be replicated by appropriate
purchases and sales of equity. Thus, investors will not pay a premium for
any particular dividend policy.

The proposition starts from presuming that the sources and the uses of
firm’s funds have to be balanced over any given period. Suppose that a firm
has two sources of funds: retained earnings and the externally financed funds.
During the same period, the firm distribute its funds on either investments

or dividends. The balance can be expressed as equation (2) :

Et + DSt — Dt + It (2)

where FE; denotes retained earnings at the start of period t, DS; denotes
external funds financed during period ¢ with ex-dividend price!, D, and I,
denote dividend and investments respectively during time t.

On the other hand, given that the rate of return on each share of the

firm equals 7, the share price at period ¢ (denoted as p;) in perfect capital

INote that negative DS, indicates share repurchases.
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markets can be expressed as equation (3) :

Dt (di + pis1) (3)

"1 + 1
where d; denotes dividend per share during period ¢ and p;.; denotes the
ex-dividend share price. If the firm does not raise external funds during the
period ¢, the total value of the firm at the beginning of period ¢ (denoted as

V};) can be expressed as equation (4) :

Vi

= (D + Vi) @

Nevertheless, if the firms raise external funds (D.S;), equation (4) has to

be changed to equation (5) :

1
N 1+Tt

Recalling equation (2), the divergence between total dividends and the

Vi

(D¢ 4+ Vigr — DSy) (5)

raised funds equals the residuals of retained earnings after investments. The

equilibrium can be express as in equation (6) :

Et—[t:Dt_DSt (6)

Thus, equation (5) can be rearranged to equation (7) :

Vi (Ey + Vigr — 1) (7)

"1 + 7y

Equation (7) clearly indicates the first insight from Miller and Modigliani’s
analysis. Given the firm’s retained earnings, the decision of investments is
the only element which determines the value of the firm at period ¢. Since
the firm value of the period ¢+ 1 is also predicted by the subsequent retained
earnings and investments, it becomes that the firm value is determined by
the sequential investment policy. Firm value is maximized by making an
appropriate choice of investment policy.

The second insight concerns the firm’s dividend policy, which involves set-

ting the value of D, each period. After the decision of investments is made
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to maximize firm’s value, the divergence between total dividends and the
externally raised funds should be equal to the residual of retained earnings.
Consequently, for each level of dividend decided, the firm could correspond-
ingly finance externally to balance the uses and the sources of the funds.
Thus, it follows that dividend policy does not possess any influence on firm
value in perfect capital markets.

The third and most important insight of Miller and Modigliani’s analy-
sis is that it identifies the situations in which dividend policy can affect the
firm value. They specify what they mean by perfect capital market, rational
behaviour and perfect certainty. In a perfect capital market all buyers and
sellers have equal access to information, and none of them receives prefer-
ential treatment. Thus all traders are price-takers and none of them can
affect the market price. Moreover, trading does not entail any transaction
costs and there is no tax differentials associated with paying dividends either
for firms or for individuals. Rational behaviour implies that more wealth is
preferred to less, and investors are indifferent to whether wealth comes in the
form of dividend or capital gains. Perfect certainty means that all investors
are certain about the future investment and profits of all firms, thus there
is no need to distinguish between debt and equity and an all-equity firm is
assumed.

In the real world, however, it is hard for perfect capital markets to be
found. Some of the major imperfect elements discussed in literature are:
1) information asymmetry, 2) agency problems and 3) the tax differentials
between dividend and capital gains.

While information asymmetry exists between insiders (managers) and
outsiders (investors), the information about stocks is no longer freely avail-
able for all traders. The underlying idea is that insiders know the real value
of their firms in that they possess more information about investments and
expected profits. By contrast, outsiders can only get information from finan-
cial reports or speculate about real firm value via firm’s announcement, such
as dividend or repurchases announcements. This fact leads to the possibility
that these announcements are imposed by the managers in order to change

the outsiders’ evaluation on their firms. According to the signalling theory of
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payout policies, the managers use dividend or repurchases to signal for their
expected earnings and profits and it is assumed that investors respond posi-
tively to dividend increases or share repurchases and negatively to dividend
decreases.

The second imperfect element is the agency issue and it is one of the old-
est issues recognized in the corporate management. Its essence derives from
the separation of ownership and management, where each agent would make
decisions optimal rather for himself than for the good of the firm. Without
complete contracts, managers may operate the firms in the light of their own
interests. An implication of this is the possibility that expenses are lavished
on unproductive projects or are consumed as perquisites by managers. How-
ever, dividend or share repurchases could serve as a tool to reduce free cash
flow available for managers and therefore abbreviate the agency problem. For
this reason, in companies where managers are also significant, shareholders
have low agency costs because there is high probability that they will have
the same goals as the owners. Even thought asymmetries in information
between owners and managers do not facilitate the monitoring of the latter,
it can still be mitigated by monitoring managers and their decisions by the
market. Easterbrook (1984) adopted that dividends reduce the cash available
for the company to invest. As a result, it increases the frequency in which
companies have to go to the equity market for extra capital. This pushes the
firms to conform to the rules being in force in such markets, which is equal
to high discipline and transparency of managers’ decisions. Such efficient
monitoring holds back non-optimal investment decisions as well as increased
consumption.

The tax differentials are the third imperfection which makes the investors
no longer indifferent between dividends and capital gains. A euro of dividend
becomes less valuable than a euro of capital gains when the tax on dividend is
higher, and vice versa. Similarly, with the same value of cash payout, the in-
vestors may also prefer share repurchases to dividend when capital gains are
taxed on a lower rate. It follows that investors may be biased in their eval-
uation of the firm due to their discrimination between dividend and capital

gains. Kalay (1984) noticed that investors with high income brackets prefer
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to hold non-paying stocks, whereas those with low income tax brackets are
more willing to invest in high dividend yield stocks. In addition, the divi-
dend clientele hypothesis predicts that investors would invest in the stocks
whose payout policy is consistent with their best interests. Therefore, man-
agers would adjust their payout policy in an attempt to reduce the potential
transaction costs for their clienteles.

The next subsection analyzes the signalling hypothesis of dividend an-
nouncements in an effort to examine whether or not dividends should in-
fluence changes in share prices around the announcements and ex-dividend

days, that is one of the main questions of the current thesis.

2.2 Signalling hypothesis of dividend announcements

Signaling hypothesis originates from the information asymmetry between
managers and shareholders. This topic has been widely discussed in the
literature and includes numerous studies concerning individual factors that
might have signaling attributes as well as general studies about the dividend
announcements. If insiders, managers, have better information about the
firm’s future cash flows, many researchers suggest that dividends could con-
vey information about the firm’s prospect. Outside investors is very unlikely
to have the same information as insiders, who have better access to various
data about current and future prospects of a corporation. It would be very
costly for an individual investor to obtain all possible information about all
companies he invested in. As a result, the insiders who want to indicate the
better information can use dividends to convey credibly new information to
the market or they can use dividends as a costly signal to change market
perceptions concerning future earnings prospects.

The signaling theory is a widely used concept not only in the dividend
puzzle, but also in other theoretical problems. The basic principle for all
models is the same: insiders, who have private information about current and
future prospects of a firm, want to convey this information to the market. It
is crucial though that this signal is credible, which means that firms with bad

projects do not want to or cannot imitate the action of better firms, because
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the costs of this signal are prohibitively high. When the signal is credible, the
market will reach a separating (or signaling) equilibrium. In this situation,
the market can separate between a good firm and a bad firm and can value
them properly. If the signal is not credible or if a good firm does not use
any signal, the market is in a pooling equilibrium, where all companies are
valued in the same way, because outside investors cannot distinguish which
company is good or bad.

Although dividend effect has been detected earlier in the 1970, it is until
1979 that the first signalling model was developed from Bhattacharya (1979).
Bhattacharya (1979), John & Williams (1985) and Miller & Rock (1985) are
considered to be the thirst authors that introduced the signaling theory into
the dividend puzzle. They provided main theoretical fundamentals that later
allowed further development of the theory.

Bhattacharya (1979) developed a signalling model in which consists of
two periods and firm’s managers act in the original shareholders’ interests.
In the first period, managers decide the investment policy which they are
going to carry out knowing its expected profitability and thus they committed
dividends to their shareholders. In the second period, managers distribute
dividends which they committed in the previous period by using the proceeds
of the investment projects. A crucial assumption of the model is that if
the proceeds are insufficient to cover the dividends, the firm must resort to
outside financing and incur transaction costs in doing so.

At the first period, the managers can signal that the firm’s project is good
by committing to a large dividend at the second period. If a firm indeed has
a good project, it will usually be able to pay the dividend without resort-
ing to outside financing and therefore will not have to bear the associated
transaction costs. In equilibrium, it is not worthwhile for a firm with a bad
project to mimic the dividend decisions of a firm with a good project, because
it will have to resort to outside financing more often and thus will have to
bear higher transaction costs. If the dividends are high enough, these extra
costs will more than offset the signaling advantage gained from the higher
price received at the second period. Since the critical trade-off in the model

is between the transaction costs incurred by committing to a large dividend
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and the price paid at the second period, it follows that similar results hold
when the dividends are taxed. Immediately after the dividends are paid, the
firm is sold to a new group of shareholders, which receives the payoff gener-
ated by the project at the third period. The payoffs in the two periods are
independent and identically distributed. The price that the new shareholders
are prepared to pay at the second period depends on their beliefs concerning
the profitability of the project.

Bhattacharya’s model was really innovative since it is consistent with the
observation that firms pay dividends even when these are taxed. Moreover
it is able to explain the positive market reaction to dividend increases based
on an intuitive notion that dividends reveal information about the firm’s
future prospects. The model is internally consistent and assumes that both
investors and management behave in a rational manner.

However, Bhattacharya’s model has been criticized because firms could
signal better their prospects if they were using share repurchases instead of
dividends. This way of signaling would result in the same trade-off between
the transaction costs of resorting to outside financing and the amount re-
ceived when the firm is sold, but it would result in lower personal taxes than
when dividends are used. Furthermore, Bhattacharya’s model fails to shed
light on why dividends are made to signal when they are costly (Allen and
Michaely, 2002). Since the real value of the firms will be disclosed when the
firm realizes the proceeds of the previous period’s investment projects in the
second period, it is questionable whether it is worth to pay a lot of cash
merely to signal for the next period. Furthermore, Bhattacharya (1979) as-
sumes that the incentive of signalling dividend is the rise in liquidation value.
Allen and Michaely (2002) questioned why the rise in liquidation value be-
comes the main concern for the managers in the first period and prompts
them to distribute cash.

Miller & Rock (1985) developed a signaling model from the aspect of div-
idend, investment and financing policy. Their model consists of two periods
in which firms invest in their projects and obtain earnings that are unob-
servable. These earnings are used to pay dividends and to invest into new

projects. But the investments are again unobservable by the outsiders. They
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also assumed that there are two groups of shareholders who behave differ-
ently after the dividends are announced. A group of shareholders sell their
shares after dividend announcements but before dividend realizations while
the rest hold the shares. The objective of the firms is to make a compatible
dividend policy and maximize their wealth from these two groups. Addition-
ally, as indicated by Miller and Rock (1985), the earnings are only used for
investments and dividends. Based on these two assumptions, they derive the
optimal dividend given a specific level of earnings.

To signal to the market the true value of a firm, managers pay higher than
the optimal dividend to eliminate the information asymmetry and foregone
funds from productive investments, thus the firm departs from Fisherion
optimum criterion for investments saying that a firm should invest in its
projects until the marginal internal rate of return equals the risk-adjusted
rate of return on securities. Dividends have to be sufficiently high to prevent
a firm with worse projects to cut its investments.

The model of Miller and Rock (1985), clearly explains that dividend is
made to signal earnings and to eliminate the information asymmetry. Unlike
the signalling costs in Bhattacharya’s (1979) model, the transaction costs of
external financing, the signalling costs in Miller and Rock’s (1985) model are
the cuts in funds from productive investment. In other words, it is the cost
of underinvestment that makes the signal credible. The model could also be
applied to share repurchases where the dividend, as discussed in Miller and
Rock (1985), is the net dividend. However, this model does not explain why
a firm should pay dividends rather than repurchase shares. A firm should
be able to achieve similar signal by repurchasing its own shares. In addition
the assumption that earnings are only used for investment and dividend is
rarely valid in reality. When the retained earnings are allowed in the model,
the managers have more flexible financial policies and signalling by dividend
may not necessarily force managers to give up investment opportunities. As a
result, Miller and Rock (1985) model represents a further step in the signaling
theory, but does not represent a significant progress in solving the dividend
puzzle.

John & Williams (1985) developed a more complex model inducing taxa-
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tion costs as the parameter that makes dividend signaling credible. They also
introduced liquidity demand of shareholders, which represents shareholders’
need for cash income from the firm. This cash can be obtained either by re-
ceiving a dividend or by selling shares to new investors. The firm’s managers
act in the interest of the original shareholders and they know the true value
of the firm, whereas outside investors do not.

When a firm is undervalued, its shareholders have to sell more shares to
meet their liquidity demand and they suffer from a dilution of ownership.
Thus even though a firm does not necessarily need to raise new cash by
selling shares, it still signals to the market its true value by paying dividend
which is taxed. Shareholders can then sell their shares for a higher price and
more importantly, they can keep a bigger fraction of the firm. In the case of a
good firm, this higher fraction through the rise of share price will compensate
the shareholders for the taxes they had to pay on dividends. When a firm is
overvalued its managers could mimic the dividend policy of the undervalued
firm, but their shareholders will be taxed more due to the higher dividends.
Since the shares held by these shareholders are not worthy enough, higher
tax costs will offset their benefits from the rise of the share price.

John & Williams (1985) model implies that the optimal dividend increases
with more favorable inside information and it decreases with taxes. It has
also explained why a firm can pay dividends and sell new shares at the
same time. Firms do not repurchase shares to avoid taxes because it is the
cost of taxes that make the dividends desirable. They also admitted the
existence of clientele effects caused by the differences in a liquidity demand.?
One basic difference of John & Williams (1985) model with respect to those
of Bhattacharya (1979) and Miller & Rock (1985) is that the firms do not
repurchase shares to avoid taxes, because it is precisely the cost of the taxes
that makes dividends desirable.

The basic critic to the John & Williams (1985) model is based on the as-
sumption that shareholders’ liquidity needs could only be achieved by selling
their shares. Shareholders could satisfy their liquidity needs by borrowing

2For example, senior citizens or widows have higher liquidity demand and thus they
will incline to the firms with higher dividend.
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from banks or by using credit cards, with the interest costs probably be lower
than the costs from dividends taxation. Moreover firms could borrow and
use the proceeds to repurchase their shares satisfying this way shareholders’
liquidity needs. This approach would be worthwhile only if firms’ shares were
undervalued.

After these primary three models in dividend signaling a number of other
theories with multiple signals were developed. For example, Ambarish, John
and Williams (1987) developed a model in which firms can use as a signal
dividends, share repurchases or investments. Their model proposes that it is
more efficient for a valuable firm to use as signal both dividend and invest-
ment instead of solely dividend, since this way of signal the maximization of
shareholders’ wealth is more possible. In their model, managers are assumed
to maximize their shareholders’ wealth and avoid their rivals’ mimicry on sig-
nalling. Managers’ dividend policy is based on the asymmetric information
between the insiders and outsiders.

The present value of investment, including assets in place and future in-
vestment opportunities, is only known by insiders (directors and managers)
and it is unobserved by outsiders (investors). For this reason, highly valuable
firms could decide to signal their true value either solely by dividend or by
both dividend and investment. When signalling solely by dividend given an
optimal investment level, the dividend has to be high enough to prevent less
valuable firms to mimic valuable ones. However, such signalling is feasible
but inefficient. When asymmetric information between firms and investors
is mainly on assets in place, the model suggests that the more valuable firms
reduce their investment level and pay fewer dividends, which is also capable
of preventing mimicry and maximizing shareholders’ wealth. Alternatively,
when asymmetric information is mainly on investment opportunities, the
firms could make the signalling efficient by increasing investment level and
paying fewer dividends. In each of those two scenarios, the higher mar-
ginal cost of adjusting investments for less valuable firms prevent these firms
from mimicking dividend policy and help more valuable firms to minimize
signalling costs.

Williams (1988), extending the model of Ambarish, John, and Williams
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(1987), presented a multi-period signalling model with the same elements. In
his model, firms observe their cash and possess private information about the
returns on investment projects. A feasible value of the returns, not necessarily
the true value, is then reported to outsiders by the firms who possess private
information. In order to make the report creditable, managers further signal
by means of announcing dividends, investments and fractional new shares.
If the signals are believed by investors, investors would buy the firm’s stock
accordingly and managers must optimize the policies on the three signals to
meet the returns on investments they reported. In light of this model, it
is assumed that the optimal investment is firstly financed by internal funds
and secondly by issuing new shares. In equilibrium, firms exhaust all cash
and sell sufficient shares to finance their investment projects which maximize
the firm value. Dividends are thereby distributed to signal the firm’s value
and to support the stock sale, which in turn increases the external funds for
investments.

Allen, Bernardo, and Welch (2000) proposed a different approach to div-
idend signaling. Similarly to the other signaling models, dividends are a
signal of good news. However, in their model firms pay dividends because
they are interested in attracting a better-informed clientele. Untaxed insti-
tutions, such as pension funds and mutual funds, are the primary holders of
dividend-paying stocks. Institutions prefer dividends because of common in-
stitutional charter and prudent man rule restrictions that make it more diffi-
cult for many institutions to purchase investments with low dividend payout,
and because of the comparative tax advantage that some institutions have
over dividend relative to individual investors. Good firms want institutions
to buy theirs stock and to monitor them since they are better informed and
have a relative advantage in detecting high firm quality. Low-quality firms
do not have the incentive to mimic them, since they do not wish their true
worth to be revealed.

Thus, the basic implication of Allen, Bernardo and Welch (2000), is that
higher dividends will lead to larger institutional holdings. If firms firstly
determine their payout policy, and after choose between dividends and re-

purchases, then higher repurchases will lead to less institutional investors.
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Allen, Bernardo and Welch (2000) argued that undervalued firms who want
to signal their true value will pay taxable dividends because dividends at-
tract institutions, which are better in revealing the true value. As in the
John and Williams (1985) model, Allen, Bernardo, and Welch (2000) model
involves a different role for dividends and repurchases. In fact, firms with
more asymmetric information and firms with more severe agency problems
will use dividends rather than repurchases.

Despite the variety of the signalling costs in the signaling models that de-
scribed in this subsection, all of them try to prevent mimicry, helping “good”
firms to be distinguished from "bad" firms. Moreover, the information sig-
nalled by dividends is a little different when these models are compared.
In addition, despite the existence of some divergences among these models
(for example, Bhattacharya’s (1979) model indicates that managers use div-
idends to signal future earnings, Miller and Rock’s (1985) model indicates
that dividends signal current earnings, while John and Williams (1985) sug-
gests that dividends signal the undervaluation of the current firm’s value)
there are common implications, since under asymmetric information divi-
dends are used as a communication mechanism between managers (insiders)
and shareholders (outsiders). Firms that distribute dividends, and especially
firms that increase their dividends, are those firms that are undervalued and
they want to signal their true value. Moreover the main prediction of the
above signaling models is that dividends convey good news about the future
cash flows.

At this point it is important to be mentioned the research of Grullon,
Michaely, and Swaminathan (2002) who presented an alternative explana-
tion to dividend signaling models. Taking into account that dividend signal-
ing models do not examine the relation between dividend changes and risk
changes, they introduce the “maturity hypothesis”. As firms mature, their
investment opportunity set is diminished, its growth and profitability have
flattened, systematic risk has declined and firms generate more cash inter-
nally than they can profitably invest. Thus, a dividend increase indicates
that a firm has matured.

According to the maturity hypothesis firms increase dividends when growth
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opportunities decline, which leads to a decrease in the firm’s systematic risk
and profitability. As a consequence, the dividend increase clearly contains
at least two pieces of news. The good news is that the risk has decreased,
and the bad news is that profits are going to decline. The positive market

reaction implies that news about risk dominates news about profitability.

2.3 Empirical evidence on dividend signaling

2.3.1 Announcement effect

Empirical evidence of the signaling theory is extensive. One of the impli-
cations from the dividend signalling theory predicts that markets respond
positively to the good news conveyed by dividend increase and negatively to
the bad news conveyed by dividend cuts. The market reactions to dividend
announcements are usually measured by the abnormal returns around the
announcements. The underlying hypothesis is that if positive (negative) ab-
normal returns are found around dividend increases (decreases), the theory
can be confirmed.

Pettit (1972) in order to determine the relationship between dividend an-
nouncements and share prices, he tested the abnormal returns around the
dividend announcements for 14 dividends and earnings intersectional port-
folios sorted by dividend changes and earnings changes. Pettit (1972) used
a market model to estimate abnormal returns and his sample was included
from 625 firms (about 1.000 dividend announcements) listed on New York
Stock Exchange, during the period 1964-1968. However, he used data at
least 12 months before the announcement date to obtain coefficients that
are not affected by some information that becomes public prior to the an-
nouncement of the dividend. As expected, market has the largest positive
reaction to both dividend initiations and dividend increases that are larger
than 25 percent. The evidence demonstrated that negative market reaction
was found for dividend cuts and dividend omissions.

Aharony and Swary (1980) estimated the market reaction to dividend an-

nouncements by distinguishing the observations whose earnings are released
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prior and after the dividend announcements and they reported that mar-
ket reacts positively to dividend increases and negatively to dividend cuts
regardless of dividend announced preceding or following earnings. Addition-
ally, their findings also demonstrated that market reacted more strictly to
dividend reductions than to dividend increases.

Asquith and Mullins (1983) also confirmed the results of Aharony and
Swary (1980) by testing dividend initiation. Their result showed that, when
earning announcements were made within ten days from dividend announce-
ments, the market reaction to dividend initiation was substantially smaller.
An implication of this finding is that the information provided by dividends
and earnings announcements is partially substituted.

Michaely, Thaler, and Womack (1995) examined the impact of both initia-
tions and omissions of cash dividends on share prices reaction. They observed
561 dividend initiation events and 887 dividend omission events over the pe-
riod 1964-1988. Michaely et al. (1995) documented that during three days
surrounding the announcements the average excess return was about -7.0%
for omissions and +3.4% for dividend initiations. Therefore, they noted that
the market reactions to dividend omissions are greater than for dividend ini-
tiations. This implies that the market reacts optimistically toward dividend
initiations (or increases). However, the market is more pessimistic in re-
sponse to the announcements of dividend omissions (or decreases). Michaely
et al. (1995) also found significant long-run drifts in stock prices in response
to dividend initiations and omissions. They reported +7.5% excess returns
after one year of initiation announcements and +24.8% after three years.
For dividend omissions they reported abnormal returns of —11.0% in the first
year and —15.3% after three years. Thus, the price impact may explain, to
some extent, why managers are so reluctant to cut dividends.

Amihud and Murgia (1997) employed regression analysis to test whether
the dividend changes convey information about firms’ values. Using a sample
of 200 German firms listed on Frankfurt Stock Exchange, Amihud and Murgia
(1997) examined the stock price reaction to dividend announcements. They
used 255 events of dividend increases and 51 events of dividend decreases for
the period 1988 to 1992, and they compared the results with findings of stud-
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ies based on US data. Amihud and Murgia (1997) reported that the average
excess return of stock prices is +0.97% for dividend increases and —1.73% for
dividend decreases. In addition, they have observed that even though the
earnings news preceded dividend change announcements, dividends still have
significant information. However, the findings of this study are inconsistent
with tax-based signalling models (i.e. John and William, 1985) because div-
idends in Germany are not tax-disadvantaged and thus share prices should
not react to dividend changes.

Travlos, Trigeorgis and Vafeas (2001) provided evidence from an emerging
market in favour of the dividend signalling hypothesis. They used a sample
of 41 announcements of cash dividend increases and 39 announcements of
stock dividends for firms listed on the Cyprus Stock Exchange for the period
1985 to 1995, and examined market reaction to the announcement of cash
dividend increases and stock dividends. Travlos et al. (2001) found positive
and significant abnormal returns for both cash dividend increases and stock
dividend announcements and interpreted their results as consistent with the
signalling hypothesis.

More recently, Bali (2003) presented evidence consistent with the preced-
ing results, as he reported an average +1.17% abnormal return for dividend
increases and -5.87% for decreases. In addition, Bali examined the long run
drifts of stock prices reaction to dividend increases and decreases and rein-
forced Michaely et al. (1995) findings.

Yilmaz (2010), studied the market reaction to dividend change announce-
ments at the Istanbul Stock Exchange using an event study analysis and test-
ing a sample of 184 announcements made by 46 companies during the period
2005 to 2008. He constructed an event window consisted from three days,
one day before and one day after the announcement day, in order to examine
the market reaction to dividend announcements. His results were consistent
with the information content of signaling hypothesis, since the market reacted
positively to dividend increases (+0.54%), negatively to dividend decreases
(-1.05%) and did not react at all to constant dividends.

Yahyaee et al. (2011) examine the information content of cash dividend

announcements for the period between January 1997 and August 2005, in a

25



unique environment such as of Oman. In Oman neither dividends nor capital
gains are taxed, there is high concentration of shares ownership, low corpo-
rate transparency and most companies change their dividends almost every
year. Despite this special environment, Yahyaee et al. (2011) show that
cash dividend announcements convey information to the market since they
found positive abnormal returns around the dividend increases announce-
ments “good signal” and negative ones around the dividend decreases an-
nouncements “bad signal”. The empirically supported existence of abnormal
returns around the dividend announcements days is in contrast with tax-
based signaling models which argue that higher taxes on dividends relative
to capital gains are a necessary condition for dividends to be informative.
The results of the empirical works indicate that markets have an asym-
metric response to dividend increases and decreases, which implies that re-
ducing dividends carries more informational content than increasing divi-
dends, due to the fact that reductions are more unusual or because reductions

are of greater magnitude.

2.3.2 Dividend signalling and earnings performance

Another prediction that emerges from the signalling theory is that dividend
signals the information about expected earnings or profits. The underly-
ing hypothesis is that if it is detected positive correlation between dividend
changes and current and future earnings, then the theory is confirmed. If
dividends are meant to convey private information to the market, predic-
tions about future earnings of a firm based on dividend information should
be superior to forecasts made without dividend information. Moreover, a
dividend change should be followed by a subsequent earnings change in the
same direction.

In a classic study, Lintner (1956) tried to understand the management’s
decision-making process that determines dividend changes. Indeed, Lintner
(1956) carried out a series of interviews with the managers of 28 US industrial
firms about their firms’ dividend policies for a period of 7 years, from 1947

to 1953. From the survey it emerged that firms tend to establish dividend
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policies with target payout ratios that are applied to current earnings. It is
also found that firms have adjustment rates that determine the percentage
of the target change by which the dividend levels are actually changed. Lint-
ner (1956) also reports that although the target payout ratios and speed of
adjustments vary across firms, in most cases they stay reasonably stable over
time?.

Based on his findings, Lintner (1956) develops the partial adjustment
model of the change in the dividend level from the previous to the current
period. The model reflects management’s belief that investors dislike erratic
patterns in dividend levels and hence the emphasis is on the change from the

previous actual level:

AD;y = a;+ Ci(D;y — Dir-1)) + €is (8)
AD;y = (Diy — D; 1)) 9)
D}~ RiP, (10

where AD;, is the change in the dividend payment; D;; and D; ;1) are the
amounts of dividends paid in years t and t-1 respectively; D, is the target
dividend amount; R; is the target payout ratio; F;; is current profits after
tax; C; is the speed of adjustment; a; is a constant which in general will be
positive to reflect management’s reluctance to reduce dividends; and e;; is
an error term.

Equation (8) can alternatively be expressed as:
AD;y = aiy + PPy +vDj-1)) + €z (11)

where,

3The target payout ratios in the Lintner (1956) survey vary from 20% to 80%, with
50% being the most common. The speed with which the firms in the study move toward
the target payout ratio ranges from 20% to around 50%.
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and
y=1-G; (13)

According to Lintner (1956), current net earnings, P;, play the most
important role in determining dividend changes. This is because current
earnings are widely available and hence the managers’ view is that investors
expect dividends to reflect changes in this variable. Expanding equation (11)
via noting that D; ;1)) can be expressed as a function of that period’s profits
and the previous period’s dividends, the dividend level in each period is a
weighted average of current and past profits. Hence, the dividend pattern is
a smoothed pattern of earnings and is indicative of the time path of perma-
nent earnings. The degree of smoothing depends on the speed of adjustment
coefficient, C;.

Upon fitting pre-war annual data from 1918 to 1941 to equation (8),
Lintner discovered that his model explained 85.0% of the changes in div-
idend. Using the same data for predicting post-war dividends, Lintner’s
model produced a minimum mean square error of 6.4% compared to other
naive prediction models where the error rate was 7.8%.

Lintner’s (1956) assertion that this model could explain 85% of dividend
decisions over the post-war period is later confirmed by Fama and Babiak
(1968) who examine a larger sample (392 firms) over a 19-year period. A
further suggestion by Fama and Babiak (1968) is that additionally including
the lagged profits variables could possibly improve the predictive power of
the model.

Brickley (1983) investigated the earnings changes on both the current and
the subsequent year from the payment of special dividend and increase on
regular dividends. He concludes that earnings increases are detected in both
the year of special dividend paid and the year of regular dividend increases.
Consistent with the signalling theory, Brickley’s (1983) finding suggests that
regular dividend increases is an indicator of current and future earnings.

DeAngelo, DeAngelo, and Skinner (1992) employed a binary logit model
in order to investigate firms’ dividend policy that experience at least one

annual earnings loss or decline during 1980 to 1985. They reported that
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dividend cuts are influenced by the earnings of the previous year, the cur-
rent year and the subsequent year. They also found a negative relationship
between earnings possession and possible reduction in dividends. Another
important finding is that firms with initial loss, but not cutting dividends,
perform better in subsequent earnings with respect to firms experience cut
dividends and initial earnings loss. Their evidence on firms suffering initial
earnings declines and loss supports the prediction of the dividend signalling
theory.

In contrast to earlier findings, Benartzi, Michaely, and Thaler (1997),
using a sample of 1025 firms listed on the NYSE and on the American Stock
Exchange (AMEX) between 1979 and 1991, studied the relationship between
firms’ future earnings and dividend changes and they did not find evidence
to support the notion that changes in dividends have the power to predict
changes in future earnings. As demonstrated by their tests on the signalling
power of dividend increases and dividend cuts for unexpected earnings of the
years surrounding dividend changes, their evidence, by using both categorical
analysis and regression analysis, indicate that the information signaled by
dividends tends to be towards current earnings changes. Increase in dividends
in time ¢ = 0 is preceded by significant increase in earnings in time ¢t = —1
and t = 0. However, increase in dividends is not followed by increase in
earnings. Thus, if the dividends signal any information to the market, it
is about information for the past, not about the future. Remarkably, the
relations between dividend cuts and future changes in earnings appear to be
negative. Therefore, Benartzi et al. (1997) results challenge the signalling
hypothesis. In addition, DeAngelo, DeAngelo, and Skinner (1996) found no
evidence that dividends provide valuable information about future earnings.

Moreover, there are several studies that partly confirm that future earn-
ings could be related to dividends. For example, Healy & Palepu (1988)
examined the most radical changes in dividend policy, dividend initiations
and omissions and found that while dividend initiations are followed by an
increase in earnings, that seems to be permanent, dividend omissions are a
result of a decline in earnings in the previous year and these earnings quickly

improve after the omission. A possible explanation for this unexpected find-
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ing, according to Healy and Palepu (1988), is the potential survival bias of
the dividend-omission sample.

In addition, Nissim and Ziv (2001), considering a particular model of
earnings expectations, investigated the US firms for the period 1963 to 1998.
They found that dividend changes and earnings changes are positively cor-
related, which supports the signalling hypothesis. Nissim and Ziv (2001)
argued that previous studies failed to uncover the true connection between
dividends and future earnings because researchers used the wrong model to
control for the expected changes in earnings. Specifically, they reported that,
when they used a regression analysis that controls for a particular (linear)
form of mean reversion in earnings, dividend changes are positively correlated
with future earnings changes. However, their results were not the same for
dividend increases and decreases. However, Nissim and Ziv (2001) did not
find an association between dividend decreases and future profitability after
controlling for current and expected profitability and they assumed that this
result is possibly due to the accounting conservatism.

Benartzi, Grullon, Michaely, and Thaler (2005) re-examine the relation
between dividends and earnings changes using the Fama and French (2000)
modified partial adjustment model to control for the predictable component
of future earnings changes based on lagged earnings levels and changes. This
model assumes that the rate of mean reversion and the coefficient of auto-
correlation are highly nonlinear. Benartzi et al. (2005) used this approach
because Fama and French (2000), in their empirical work, show that it ex-
plains the evolution of earnings much better than a model with a uniform
rate of mean reversion. They showed that the relation between dividend
changes and future earnings disappears, since they control for the nonlinear
patterns in the behavior of earnings. The relation between dividend increases
and earning increases in Year 1 was positive and significant in only 5 out of
35 cases. Their results indicate that earning increases do not follow dividend
increases in any systematic way. They also found that dividend changes are
negatively correlated with future changes in profitability (return on assets,
return on cash-adjusted assets, and return on sales). Finally, they examined

the relation between future earnings levels and changes in dividends and
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found that dividends changes are very poor indicators of both earnings and
profitability levels. Overall, they found no evidence supporting the idea that
dividend increases signal better prospects for firm profitability. The contri-
bution of their finding implies that the dividend puzzle is very likely induced
by mean reversion and autocorrelation factors and dividend changes do not
signal the changes in future profitability.

Grullon, Michaely and Swaminathan (2002) examined the relation be-
tween dividend changes and changes in the systematic risk of a firm. They
also examined changes in profitability using different measures of profitability
and relate these results to changes in risk. The main scope of their analy-
sis was to relate changes in dividend policy to changes in a firm’s life cycle,
introducing the maturity hypothesis: that firms tend to increase their cash
payouts as they become more mature (because of a diminishing investment
opportunity set), and, therefore, dividend increases should be associated with
subsequent declines in profitability and risk. Their sample comprised 7.642
dividend changes announced between 1967 and 1993. Using the Fama-French
three-factor model or the CAPM, they found that firms that increased div-
idends experienced a significant decline in their systematic risk, but firms
that decreased dividends experienced a significant increase in systematic risk.
Firms that increased dividends also experienced a significant decline in their
return on assets, which indicates a decline in systematic risk. Capital expen-
ditures of firms that increased dividends stayed the same and the levels of
cash and short term investments on their balance sheet declined.

Grullon, Michaely and Swaminathan (2002) found that the greater the
subsequent decline in risk, the more positive is the market reaction to the
announced dividend. Thus, changes in risk conditioned on changes in prof-
itability begin to provide an explanation for the price reaction to dividend
announcements. Indeed, their main findings were that dividend increases are
associated with subsequent decreases in risk and profitability and that the
initial market reaction to the dividend increase was strongly associated with
the decline in risk. Finally, they suggested that increases in dividends convey
information (although imprecise) about changes in a firm’s life cycle, specif-

ically, as a firm’s transition from a higher growth phase to a lower growth
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phase (mature phase).

Overall, the evidence of dividend signaling is far from conclusive. There
is a mixed support about issues relating to the information content of divi-
dends hypothesis, a common concept in the dividend literature. The empir-
ical studies referenced above noted that firms use dividend policy to com-
municate information about their future prospects to the market, and this
provides another possible explanation of why firms pay dividends. Moreover,
signalling could play a pivotal role in determining firms’ dividend policies

and their values.

2.4 Ex-dividend date effects and clientele effects

There are numerous other factors in literature which appear to affect the
dividend policy of a firm. One of them is the share price behaviour around
the ex-dividend date. Its theoretical analysis compares the expected price
drop to the dividend per share on that day. In perfect capital markets,
assuming certainty, the share price drop should equal the dividend per share.
Any other share price behaviour provides arbitrage opportunities. A larger
(smaller) price drop provides arbitrage profits for shelling short (buying) on
the cum-dividend day and covering (selling) on the ex-dividend. A similar
conclusion can be drawn under uncertainty if it is assumed that any excessive
ex-dividend period risk is not reflected in the share price. This occurs if the
risk is diversifiable and/or investors are indifferent to risk. Studying the
ex-dividend period is important because a direct comparison can be made
between the market valuations of a euro of dividend to the valuation of a
dollar of capital gains.

In their classic article, Miller and Modigliani (1961) documented that
dividends were irrelevant in a world without taxes, transaction costs and
other imperfections. However, in the real world, taxes and transactions costs
exist and hence affect the value of a firm (e.g. Litzenberger and Ramaswamy
(1979),Litzenberger and Ramaswamy (1982), Poterba and Summer (1984),
Lasfer (1995b), Bell and Jenkinson (2002)).

Miller and Modigliani (1961) pointed out that the portfolio choices of
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individual investors might be influenced by these market imperfections, as
investors choose securities that reduce these costs. They defined the tendency
of investors to be attracted to a certain type of dividend-paying stocks as
“dividend clientele effect”. Nonetheless, M&M (1961) maintained that even
though the clientele effect might change a firm’s dividend policy to attract
certain clienteles in a perfect market each clientele is “as good as another”.
Hence the firm’s valuation is not affected and as a result, dividend policy
remains irrelevant.

It is well documented in the literature that on average stock prices do
not drop by the full amount. In particular, several studies have shown that
stock prices drop by less than the amount of the dividend. Various types of
explanations are advanced in the literature to explain the ex-dividend day
behaviour. One possible explanation of the ex-dividend share price behaviour
is the differential taxation of realized capital gains and dividend income, since
investors are interested in after-tax returns. Another possible explanation is
the presence of transaction costs and risk that inhibit share price to drop on
ex-dividend day by the exact dividend amount. Also, marker microstructure
impediments such as tick size, bid-ask spread, nuisance of collecting and
reinvesting dividends as well as liquidity, were considered responsible for the
existence of a smaller price drop of the share than the dividend amount on
ex-dividend date.

In practice, investors often face different tax treatments for dividend in-
come and capital gains, and incur costs when they trade securities in the
form of transaction costs and inconvenience (changing portfolios). For these
reasons and based on different investors’ situations, taxes and transaction
costs may create investor clienteles that will be attracted to firms that follow
dividend policies that best suit their particular situations. Similarly, firms
according to their dividend policy attract different clienteles. Firms that
usually pay low (or no) dividends attract a clientele that prefers price appre-
ciation (in the form of capital gains) to dividends. Usually these investors
are in relatively high tax brackets. On the other hand, firms that pay a large
amount of their earnings as dividends attract a clientele that prefers high

dividends. Investors in low tax brackets, who rely on regular and steady in-
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come, will tend to be attracted from these firms. In addition, some corporate
or institutional investors tend to be attracted to high-dividend stocks firms.

Empirical studies that attempt to infer to the tax characteristics of firm’s
marginal investors examined the movements of stock prices around the ex-
dividend days, and therefore provide an indirect test of the clientele effect
hypothesis. Because, in most countries, dividends are usually taxed more
heavily than capital gains, investors in high tax brackets will be better off
receiving their income in the form of capital gains rather than dividends. The
tax effect implies that the drop in stock price may be less than the dividend
because investors value dividends less than capital gains.

In a seminal paper, Elton and Gruber (1970) presented empirical evidence
about the tax-induced clientele hypothesis by observing the share price be-
haviour around the ex-dividend day.* Examining shares listed on the NYSE
paying a dividend between April 1, 1966 and March 31, 1967, Elton and
Gruber (1970) found that share prices fell by less than the amount of the
dividend on ex-dividend days. They argued that when investors were about
to sell a stock around its ex-dividend date, they would calculate whether
they were better off by selling just before it goes ex-dividend, or just after. If
they were selling before the stock went ex-dividend, they would have gotten
a higher price. Their marginal tax liability on the capital gain is represented
by the difference between the two prices. If they were selling just after, the
price would have fallen because the dividend had been paid. In that case,
they would receive the dividend plus this low price, and their marginal tax
liability would be their personal tax rate times the dividend. In this setting,
we can make a direct comparison between the market valuation of after-tax
dividend dollars and after-tax capital gains dollars. In equilibrium, stocks
must be priced so that individuals’ marginal tax liabilities are the same for
both strategies. Elton and Gruber (1970) also found a positive relationship
between the dividend yield of a stock and its ex-dividend price drop. They

4Several empirical studies analyse ex-dividend day behaviour of share prices for US
firms. A partial listing includes Kalay (1982), Elton, Gruber and Rentzler (1984), Eades,
Hess and Kim (1984), Barclay (1987), Karpoff and Walkling (1988, 1990), Grammatikos
(1989), Bali and Hite (1998), Koski and Scruggs (1998), and Elton, Gruber and Blake
(2005).
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interpreted their results as evidence that differential taxes induced a prefer-
ence for capital gains relative to cash dividends, supporting the tax clientele
hypothesis.

Kalay (1982), criticizing Elton and Gruber (1970), argued that the mar-
ginal tax rates of the investors cannot be inferred from the ex-dividend day
price drop to dividend ratio (price-drop ratio) and the observed positive rela-
tionship between price-drop ratio and dividend yield may not be due to tax
induced clientele effects. Thus, Kalay (1982) presented another explanation,
known as the “short-term traders” hypothesis. He argued that, assuming
certainty, if the ex-dividend price ratio drop is less than one (less than the
amount of dividends), short-term traders who face the same tax rate on div-
idends and capital gains could make arbitrage profits. That is, investors
can buy a stock before it goes ex-dividend and sell it soon after (dividend
capture hypothesis ( Karpoff and Walkling, 1990). However, this arbitrage
process could be hampered by transaction costs. Kalay (1982) suggest that
transaction costs are insignificant for broker dealers who are the potential
short-term traders, while Elton, Gruber and Rentzler (1984) argue that it
matters even for broker dealers. Karpoff and Walkling (1988, 1990) show
that excess ex-dividend-day returns are positively correlated with transac-
tion costs (measured by bid-ask spread), and this relationship increases for
stocks with high dividend yields. They also suggest that short-term trading
around ex-dividend days is higher for high yield stocks (Michaely and Vila,
1996), implying that short term trading (or dividend capture) may influence
the ex-dividend day stock price changes, and hence any clientele effects may
not be the only explanation for these changes.

Bali and Hite (1998) and Frank and Jagannathan (1998) raised two addi-
tional obstacles in interpreting the ex-day price drop as evidence that differ-
ential taxes affect prices and trading behaviour. Bali and Hite (1998) suggest
that tick sizes can explain ex-dividend price ratios which are not equal to one.
They argue that the drop in price less than the dividend is due to discrete-
ness in prices rather than taxes. According to them, because stock prices
trade in discrete ticks but dividend amounts are continuous and, on average,

fairly small in amount, the ex-day premium will be less than one even in
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the absence of differential tax rates. Since investors are not willing to pay
more than the dividend amount for the dividend received, the ex-day price
drop will be rounded down to the nearest tick, so that the change in stock
price on the ex-dividend day is always less than the amount of the dividend.
Similarly, when a dividend received is between ticks, there will be positive
abnormal returns.

Frank and Jagannathan (1998) offer another market microstructure inter-
pretation where they argue that collection and reinvestment is bothersome
for individual investors but not for market makers. Market makers have a
comparative cost advantage to collecting and reinvesting dividends, so they
buy shares before a stock goes ex-dividend and resell them after the stock
goes ex-dividend. Most of the trades occur at the bid price before the stock
goes ex-dividend and at the ask price on the ex-dividend day. The result-
ing shift from bid to ask causes positive ex-day returns. In their model, the
resulting bid-ask bounce contributes, if not totally explains, the ex-dividend
day behaviour.

Examination of the ex-dividend day share price behaviour has been oc-
curred extensively to different stock markets from different studies, trying
to investigate various factors that affect stock price, taking into account the
fact that in some countries some of the proposed interpretation cannot be en-
forceable due to special circumstances in these countries. A more analytical
discussion of the literature and analysis of the ex-dividend behaviour of share
prices is presented in the stand-alone paper in section 4 that investigates the

ex-dividend stock price behaviour on Athens Stock Exchange.

2.5 Significant dates relative to dividends

This thesis considers and assesses the reaction of stock prices to dividends,
both on announcement day and ex-dividend date. Hence, it is essential to
understand when companies make dividend decisions and when possible in-
vestors’ activity could be increased. The most important is the date when
company announces its dividend, usually simultaneously with its earnings

level. In the current analysis the market reaction is supposed to be the
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strongest. There could be also a noticeable reaction in the day when shares
are traded for the first time without the dividend attached. Therefore, every
important date will be clearly defined below.

The announcement day (or declaration date) is the date when the board of
directors sets the dividend and announces when the stockholders will get their
payments. On the same day the liability is created in the company’s books
in an amount equal to the sum of all dividends that are going to be paid.
In addition, at this point in time the ex-dividend date is announced to the
public. Usually investors have in advance the information about the board
of directors meeting in which the earnings and dividends are announced. Be-
sides, companies tend to announce earnings and dividends in similar periods
every year. Depending on how positive or negative results investors are ex-
pecting, it is possible that the activity before and after the declaration date is
increased. For instance, speculators who expect that company will announce
higher dividends than it is expected by the majority of market participants,
would collect shares from the market to sell them at a higher price when the
official dividend information is revealed.

Record date is the date when the list of shareholders, authorized to receive
dividends, is set by the company. Investors are required to own the stocks of
the company before this date in order to be entitled to the dividend. Hence,
for a plain investor the ex-dividend date is very important. The record date is
announced on the declaration day by the board of directors. It is unusual, but
possible, that the record day falls on the declaration day. This move allows
the directors to reward the dividend investors who already have shares of the
company, and at the same time limits the speculative transactions around
the record date. In such case the ex-dividend day falls before the declaration
day.

Ex-dividend date (or reinvestment date) is the day after all shares that
traded are no longer attached with the right to the announced dividend. If
the stock is traded with a right to dividend it is said to be cum dividend. It is
relatively common for stock’s price to decrease on the ex-date by an amount
equal to the dividend paid per share, which reflects the decrease in the com-

pany’s assets. If an investor does not own the stock before the ex dividend
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date, he/she would not be entitled to the dividend payout. Ex-dividend date
usually falls from 2 to 4 days before the record date. It normally takes around
3 days to settle the regular stock sale or buy transactions, therefore this 2
- 4 day period allows for completion of all pending transactions before the
record day.

Payment date (or distribution date) is the date when the company mails
the checks. The payment date is just an ordinary day when the money is
wired to the investors, without any influence on the existing outstanding

shares. Therefore, no unusual investor reaction is expected.
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3 Revisiting dividend growth predictability
via dividend yield

3.1 Introduction

It is widely accepted in the literature that the dividend yield can better
predict returns in stock markets than dividend growth (i.e. Cochrane, 2008).
Chen (2009) shows that the predictive ability of dividend yield on dividend
growth has been lost after the second world war. He claims that the driving
force of this result is that during the past few decades firms (US firms in his
case study) tend to smooth their dividends causing a disconnection in the
relationship between dividend yields and expected dividend payments.

In addition, Chen et al. (2012) and Cochrane (2011), using post-war
US data, find that asset prices are affected only from changes in expected
returns but not from the variation of dividends. Also, Ang and Bekaert
(2007) and Engsten and Pedersen (2010) using data for US and UK find that
dividend growth cannot be predicted from dividend yield. However, Rangvid
et al. (2013) show that this result does not extend internationally and that
in small and medium-sized equity markets dividends are predictable via the
dividend yield.?

This fact leads to an investigation of the factors that cause the implied
inconsistency between the theoretically expected relationship and the empiri-
cal evidence. This chapter shows that this "inconsistency" vanishes when the
appropriate econometric approach is used on a "properly treated" dividend
yield.

The literature on dividend growth predictability is mainly based on an-
nual dividends due to seasonality issues that emerge when higher frequency
dividends are used. In this study it is argued that through the aggregation

approach significant information will be washed out, especially for countries

°In a different context, Vuolteenaho (2002), using US data at a firm level and not at
the aggregate level as the previous works, finds that dividends are predictable for specific
firms depending on their size. But at the aggregate level this predictability disappears
because the idiosyncratic characteristics of each firm disappear.
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where firms pay dividends more than once within the year. In theoretical
and empirical corporate finance in an asymmetric information environment
companies use dividend announcements in order to reveal information about
their future prospects.® According to Acharya and Labrecht (2011) execu-
tives in companies adjust dividend payments to market expectations at the
company level in order to keep their shareholders satisfied and therefore keep
their positions. Although asymmetric information theories view the dividend
process from a different angle they nevertheless suggest that it should be ex-
pected to observe predictability and a negative sign between the dividend
yield and future dividend growth, if good firm prospects are embedded in
the stock price while dividends are sticky or smoothed.

The Gordon-Campbell-Shiller model does not use information asymme-
tries in the relationship just expectation and discounting so things are more
complicated. Moreover, the use of aggregated, annual, data washes out that
information. Taking the above into consideration, this paper revisits the issue
of dividend growth (un)predictability via the dividend yield. In particular,
in the analysis that will follow information from dividends reported within
the year is utilised. Predictability is enhanced by the introduction of higher
frequency observations on the growth of dividend yield. By using monthly
observations of the annual dividend growth one can extract new informa-
tion for the future prospects of firms (dividend growth) from two sources: i)
from dividend payments, as the firm shifts its policy as new information is
revealed and ii) from the stock market where information is reflected in the
stock price.

The empirical literature supports the fact that the inability of dividend
yield to predict dividend growth stems from smoothing dividends. Specifi-
cally, Chen et al. (2012) find that dividends are much more smoothed in the
post-war period comparing to the pre-war, offering a possible explanation to
the extended literature that comes to the conclusion of the inability of div-

idend price ratio to predict dividend growth in the post-war period for the

6Several theoretical models that examine the information embedded in dividend an-
nouncements (i.e. Bhattacharya, 1979, John and Williams, 1985 and Miller and Rock,
1985) predict that changes in dividend policy convey news about future cash flows. Espe-
cially, dividend increases (decreases) convey good (bad) news.
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US market. Engsted and Pederson (2010), studying US and UK aggregate
stock markets, observe the same “tale of two periods” regarding the dividend
growth predictability through dividend yield.

Many researchers, based on the Campbell and Shiller (1988a,b) return
decomposition, study the predictability of dividend yield for the aggregate
US stock market. The decomposition of Campbell and Shiller (1988a, b)
implies that dividend yield fluctuation should reflect changes on future ex-
pected returns or expected dividend growth, or both. The consensus of
those works, using predictive regressions of returns and dividend growth on
dividend yields, is that for the US stock market dividend growth is not pre-
dictable by the dividend price ratio while returns are, mainly for the post
war period.

This finding has led to the stylized fact that almost all the variation in div-
idend yield is due to changing expectation of future returns (discount rates)
with the expectation of future dividend growth having no role.” Rangvid et
al. (2013) assess that argument in fifty stock markets and they conclude that
dividends are highly predictable by dividend yield in small medium-sized eq-
uity markets in contrary to large equity markets, such as the US, UK, Japan
and Canada.® In addition, they find that the driving force of the results is
the difference in dividend smoothing from country to country, which is in line
with Chen et al. (2012). In addition, Rangvid et al. (2013) investigate the
correlation between firm size and dividend predictability and the relationship
between volatility of dividends and dividend predictability.

Another stream of literature, using present value models, investigates
the predictability of dividend price ratio for the aggregate US stock mar-

ket. Cochrane (2008) challenges the results of predictive regressions, since

TA partial list of papers using dividend yields to predict returns includes: Fama and
French (1988), Campbell and Shiller (1988a,b), Cochrane (2011), Lettau and Ludvigson
(2001), Lewellen (2004), Campbell and Yogo (2006), Ang and Bekaert (2007), Goyal and
Welch (2008), Campbell and Thompson (2008), Lettau and van Nieuwerburgh (2008),
Chen (2009), Chen and Zhao (2009) and van Binsbergen and Koijen (2010).

8They also show that by constructing two aggregate global stock portfolios, an equally-
weighted and a value-weighted portfolio, dividend growth is more predictable in countries
with medium-sized or small equity markets compared to countries with large market cap-
italization, such as the US.
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the present value models reveal the hidden economic link between price-
dividend ratios, expected returns and expected cash flow growth.” Lettau
and Ludvigson (2005) using a consumption-based present-value relation ar-
gue that movement in expected dividend growth is positively correlated with
movements in expected returns and this co-movement has offsetting effects
on dividend price ratio that is unable to reveal the time-varying nature of
expected dividend growth.

In this paper is shown that the use of intra-annual information from div-
idends, monthly in the current study, combined with their annual-to-annual
transformation in monthly growth rates, can improve the link between div-
idend yield and dividend growth. The higher frequency information from
dividends is utlized using the Mixed frequency Data Sampling (MiDaS)!?
approach, proposed by Ghysels et al. (2004), that can also avoid the season-
ality issue of intra-annual data. Moreover, in order to cancel out the effects
of price and dividend variance on dividend yield a smoothing technique is
used, and the component of the smoothed dividend yield that offers predic-
tive power is identified. Using monthly data, sampled at the end of month, a
more robust model with respect to end of year price volatility is obtained, and
which allows for separate treatment of information of different frequencies,
annually and monthly.

The analysis of this chapter is based on four of the world’s largest equity
markets, namely, S&P500 (US), FTSE100 (UK), SPTSX60 (Canada) and
NKY (Japan). This way the argument of Rangvid et al. (2013), that in
large equity markets dividend growth is unpredictable through dividend yield

9 An example of related literature, among others, is: Menzly et al. (2004), Lettau and
Ludvigson (2005), Ang and Bekaert (2007), Lettau and Van Niewerburgh (2008), Campbell
and Thompson (2008), Pastor et al. (2008) and van Binsbergen and Koijen (2010).

10Tt has been shown that nonlinear approaches, like our approach, have higher explana-
tory power on the dynamics of dividends. For example, Jawadi (2009) applies a Smooth
Transition Autoregressive (STAR) model that is nonlinear, for dividend forecasting, and
they find that this model is better than the conventional linear models applied in the
literature so far (other examples that use nonlinear approaches are Gallagher and Taylor
(2001), Gutierrez and Vazquez (2004) and Van Norden and Schaller (2000)). The nonlin-
ear feature of this approach allows for asymmetries in dividends adjustment to be present.
But Jawadi (2009) doesn’t report whether the STAR model can provide a statistically
significant forecast of dividend growth through dividend yield but the results indicate that
nonlinear models can capture important information of dividends.
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can be assessed. It is also tested whether other factors, such as liquidity
and dividend volatility, as it has been proposed in the literature, can affect
the predictability of dividend yield when higher frequency information from
dividends is utilised.

The findings suggest that for every country in our sample, the smoothed
dividend-price ratio is significantly related with the future dividend growth.
The results also identify the component of the smoothed dividend-price ratio,
which, in all cases, offers predictive power. The existence of dividend growth
predictability, especially for the US, is in contrast with what is suggested in
the recent literature (e.g. Chen, 2009, and Rangvidet al., 2013). In addition,
it is found that both the liquidity of the market as well as the dividend
volatility do not affect the predictability of dividend growth through the
annual-to-annual monthly growth rate of dividend yield.

This chapter is organized as follows. Section 2 provides a discussion of
the related literature. Section 3 has a description of the main variables
and the model of the analysis. Section 4 describes the model. Section 5
outlines the methodology of the empirical application. Section 6 presents the
main results. Section 7 includes a forecasting exercise. Section 8 includes
a discussion on dividend smoothing. Section 9 performs a robustness check

and section 10 concludes the chapter.

3.2 Related literature

Tha majority of the literature, based on the Campbell and Shiller (1988a,b)
return decomposition, study the predictability of dividend yield for the aggre-
gate US stock market. The decomposition of Campbell and Shiller (1988a,
b) implies that dividend yield fluctuation should reflect changes on future
expected returns or expected dividend growth, or both. The consensus of
those works, using predictive regressions of returns and dividend growth on
dividend yields, is that for the US stock market dividend growth is not pre-
dictable by the dividend price ratio while returns are, mainly for the post war
period. This finding has led to the stylized fact that almost all the variation

in dividend yield is due to changing expectation of future returns (discount

43



rates) with the expectation of future dividend growth having no role.!!

Another stream of literature investigates the predictability of dividend
price ratio for the aggregate US stock market. For example, Cochrane (2008),
using present value model, challenges the results of predictive regressions,
since the present value models reveal the hidden economic link between price-
dividend ratios, expected returns and expected cash flow growth.'?> Moreover,
the work of Lettau and Ludvigson (2005) is a consumption-based present-
value relation that is a function of future dividend growth, with the use
of data on aggregate consumption and dividend payments from aggregate
wealth. They argue that movement in expected dividend growth is positively
correlated with movements in expected returns and this co-movement has
offsetting effects on divined price ratio that is unable to reveal the time-
varying nature of expected dividend growth. In addition, they find that
dividend growth is important for predicting returns in the post-war US stock
market notwithstanding the inability of the dividend-price ratio to predict
returns. Koijen and van Binsbergen (2010), also using a present-value model,
show that US market-wide dividends are predictable by the whole history of
dividend yields.

On the other hand, the stylized fact for the US stock market that the
returns are predictable by dividend yield, while dividend growth is not, can-
not uniformly extend to other countries. Specifically, Rangvid et al. (2013)
show that in global equity markets dividend growth predictability via div-
idend yield is the rule rather than the exception. Instead of looking solely
at US data they examine fifty stock markets and they conclude that div-
idends are highly predictable by the dividend yield in small medium-sized
equity markets in contrary to large equity markets, such as the US. They

1A partial list of papers using dividend yields to predict returns includes: Fama and
French (1988), Campbell and Shiller (1988a,b), Cochrane (2011), Lettau and Ludvigson
(2001), Lewellen (2004), Campbell and Yogo (2006), Ang and Bekaert (2007), Goyal and
Welch (2008), Campbell and Thompson (2008), Lettau and van Nieuwerburgh (2008),
Chen (2009), Chen and Zhao (2009) and Koijen and van Binsbergen (2010).

12 An example of related literature, among others, is: Menzly, Santos, and Veronesi
(2004), Lettau and Ludvigson (2005), Ang and Bekaert (2007), Lettau and Van Niewer-
burgh (2008), Campbell and Thompson (2008), Pastor, Sinha, and Swaminathan (2008)
and Binsbergen and Koijen (2010).
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also construct two aggregate global stock portfolios, an equally-weighted and
a value-weighted portfolio, and they test the predictive power of future div-
idend growth rates on current-period dividend yields. They follow that ap-
proach to verify that dividend growth is more predictable in countries with
medium-sized or small equity markets compared to countries with large mar-
ket capitalization, such as the US.

In addition, they find that the driving force of their results is the difference
in dividend smoothing from country to country, which is in line with Chen
et al. (2012). Their analysis of dividend smoothing is based on Lintner’s
(1956) partial adjustment model where they find that in small equity markets
dividends are smoothed less, resulting to stronger predictability of dividend
by the dividend yield. They also suggest a negative relationship between the
firm size in a country and dividend predictability. By investigating whether
differences in firm size could explain the differences in dividend predictability,
they find that the smaller is the typical firm in a country the stronger is the
dividend predictability. Finally, they test if there is any relationship between
the dividend predictability and the volatility of firms’ dividends and returns.
Their findings indicate that the more volatile the dividends are the more
predictable is the dividend growth by the dividend yield.

In a different study, Engsted and Pederson (2010) use annual data for
US and three European countries (Sweden, Denmark and UK) to revisit the
stylized fact of unpredictable dividend growth by the dividend—price ratio.
The main difference in their approach comes from the fact that they calculate
the dividend growth and returns using both real and nominal terms. Their
findings indicate that the predictability patterns of returns and dividend
growth for the US are very sensitive to whether these variables are measured
in real or nominal terms.

However, in Sweden and Denmark dividend growth is strongly predictable
by the dividend—price ratio in the "right" direction while returns are not,
without qualitatively important differences between nominal and real pre-
dictability. For the UK market, the results are more similar to the US, since
they observe a “tale of two periods”, but with the important difference that

the UK results are not significantly different for nominal and real variables.
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The recent work of Chen et al. (2012) is based on US and they explore
whether the inability of dividend yield to predict dividend growth stems
from the fact that firms try to smooth the dividends that distribute to share-
holders. They define dividend smoothing as the phenomenon that dividend
payout is determined not only by current earnings (Lintner, 1956) or “perma-
nent earnings” (Marsh and Merton, 1987), but also by past dividend payout.
To that end, they construct a smoothness parameter and using simulation
analysis for US, they find that the introduction of dividend smoothing can
eliminate dividend growth predictability. More precisely, they find that div-
idends are much more smoothed in post-war period comparing to pre-war,
offering a possible explanation to the extending literature that comes to the
conclusion of the inability of dividend price ratio to predict dividend growth
in the post-war period for the US market.™

Furthermore, Chen et al. (2012) show that the lack of dividend growth
predictability in the post-war period does not necessarily mean that the ag-
gregate stock price variations contain no cash flow news. Instead, the in-
tuition of their results is that the dividend smoothing behaviour is so pro-
nounced that dividends do not reflect any information about future cash
flows. Thus, they explore two alternative measures that are less subject to
smoothing: net payout and earnings. Their analysis shows that the major
variation of the net payout (earnings) yield comes from net payout (earnings)
growth, suggesting a role of cash flow news much larger than discount rate

news, in both the pre- and post-war period.

3.3 Dividend Predictability

At this section the key variables that will be used throughout the chapter are
outlined and the model of Campbell and Shiller (1988a,b), that is commonly
used in the literature for the analysis of dividend growth predictability, is

briefly presented.

3 Through the fact that dividend smoothing bury the predictability of dividend yield to
dividend growth, and since dividend smoothing is much more pronounced in the post-war
period, Chen et al. (2012) also support the result of Chen (2009) who find that dividend
growth predictability disappears in the post-war period.
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Let P, and D, denote the price of a stock (or the value of an index) at
time ¢ and the corresponding aggregate dividend that has been paid during
the time interval (¢ — 1,¢], respectively. Let also p; := In P, and d; := In D;.
The returns are defined by:

ry =1In —Pt + Di
b P )
The (log) dividend yield is given by dy, = d; — p; . The literature on
dividend predictability has been motivated from the work of Campbell and

Shiller (1988a,b). They showed that a good approximation of the logarithmic
dividend yield is given by:

dy; >~ ¢+ Etzpjilrt+j - EthjflAdtH ) (14)
j=1 J=1

where FE; is the conditional expectation operator at time ¢. The intuition
of the above equation is that the dividend yield should predict revisions on
future returns and/or dividend growth. Specifically, equation (14) implies
a positive relationship between dividend yield and expected future returns,
and a negative relationship between dividend yield and expected dividend
growth.

Following the above equation many researchers assess the main driving
force of equity markets by running two separate regressions. Specifically,
they test separately the effect of dividend yield on future returns and on
dividend growth. The main reason for this approach is that stock returns
are more volatile than dividend growth and a combination of the two into
a single regression would minimize, if not completely eliminate, the effect of
dividend growth.

The corresponding two equations are the following:
Adiy1 = co g + C1,4dy: + Wit1.4 (15)

Tt+1 = Co,r + Cl,rdyt + Wit1,r » (16)

47



where a common approach is to use annual data for every variable in order to
avoid seasonality issues. Throughout the paper we will focus on the dividend

growth predictability equation, (15).!4

3.4 The Mixed Frequency Data Sampling Approach
(MiDaS)

The literature on dividend growth predictability uses annual observations in
order to avoid potential seasonality issues that appear in higher frequency
dividend data (see, e.g. Rangvid et al., 2013, among others). But this ap-
proach ignores potentially important information from higher frequency ob-
servations, which vanishes when aggregated over the periods that correspond
to the lower frequency. In this chapter, a solution to this problem using
mixed frequency data is proposed. A useful tool for the empirical analysis,
when the regressor and the regressant are sampled at different frequencies,
is the Mixed Data Sampling approach (MiDaS), introduced by Ghysels et al.
(2004).

MiDaS has been extensively applied in financial data for assessing volatil-
ity predictions and stock returns (i.e. Forsberg and Ghysels, 2006 and Ghy-
sels et al., 2006), as well as in forecasting macroeconomic variables using
intra-annual data (i.e. Bai et al., 2009, Kuzin et al., 2011 and Clements and
Galvao 2008, 2009) and more recently in forecasting annual fiscal data using
quarterly announcements (Asimakopoulos et al., 2013).

The current chapter is the first attempt that MiDaS is applied on a div-
idend growth predictability model. Therefore, the current work, besides its
theoretical contribution, introduces an additional methodological approach
for the study of the predictability of dividend growth with the use of mixed
frequency data.

Assuming that the higher frequency data (monthly in this case study)

and the low frequency data (annual data) are denoted by XM and Y4, re-

“However, we have also followed the same approach for assessing the predictability of
returns through dividend yield and the results are not different from what the literature
suggests. For that reason are not presented in this paper but are available upon request.
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spectively. Then the standard MiDaS regression is:
Vi = Bo+ BiBLY™ 0) X" + &y (17)

where L™ is the higher frequency (monthly) lag operator (here m = 12), and
B(LY™,0) = ng‘{;ol w; (@) L*/™ is a polynomial of L'/™ that also depends
on a vector of parameters, 6, which determine the curvature of the weighting
scheme.

The above expression determines the effect of the higher frequency ex-
planatory variable on the lower frequency dependent variable. Ghysels et al.
(2007) provide several weighting schemes. They show that the exponential
Almon lag polynomial has the most flexible shape and therefore is assumed
to be the most general weighting scheme and this is the main reason that it
is also incorporated in this analysis.

The exponential Almon lag polynomial is fully determined by two para-
meters 0, and 0y, hence 8 = (6,0,)". The corresponding weights, w; (8), are

given by
exp{01j + 025}
>y explfij + 0a5%}

The advantage of MiDaS when compared to alternative approaches, such

w; (0) =

as State Space and mixed frequency VAR models that use Kalman filter, is
that it is parsimonious and less sensitive to specification errors due to the
use of non-linear lag polynomials. In addition, MiDaS does not suffer from
the parameter proliferation issue. This is important in the current analysis
because the time span of the data is not large enough for most of the countries
in the sample. Concerning the small sample size issue, Ghysels et al. (2006)
show that MiDaS performs better than State Space models, that make use
of Kalman filter, as the time span of data decreases.

Another significant advantage of MiDaS is that the weighting scheme is
purely data driven and no prior assumption is necessary. Note that it is
common in the literature to simply take the average of the higher frequency
variables to transform them into low frequency, but the equal weighting as-

sumption is usually not accurate and it might lead to incorrect estimators.
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By definition, MiDaS avoids this issue. On the other hand, when compared
to a purely high frequency model, MiDaS avoids the seasonality issues that
appear in higher frequencies due to the lower frequency sampling of the re-

gressant and the flexibility of the weighting scheme.

3.5 MiDaS Predictive Regression for Dividend Growth

This chapter considered that the lower frequency observations are annual
and that the time variable, ¢, takes integer values and corresponds to the last
day of the corresponding year. Specifically, p; is the value of an equity index
the last day of year t, and d; is the aggregate dividend paid by all companies
in this index during year t. By t — j/12, j € {0,1,...,11} is denoted the
months within year ¢. For example, p;_1/12 is the value of the index the last
day of November of year ¢, while dj" /12 is the aggregate dividend paid by
all companies in the index during November of year t. The corresponding
monthly dividend-price ratio is denoted by dy,", N2 = di /12— Pr-1/12 -

As mentioned earlier, the selection of annual frequency for the dividend
growth stems from the following facts: First, not all companies pay dividends
every month, (especially in non US markets). Second, seasonality effects
appear to be strong during a one year period. As implied by the relevant

literature, it is of interest to test the following relationship:
Adi1 = ¢ + crdyy + gy, (18)

where Ei(u¢yq) = 0. Starting from (18), the first step of this chapter is to
introduce higher frequency information, and at the same time, avoid any
exposure to seasonality effects. To this end, since monthly dividends are
available, this study can use intermediate prices (sampled at the end of every

month) for the right-hand side of equation (18). Specifically, let
11

W = Z(dﬁj/w - pﬁj/m) . (19)

J=0
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Note that dy*/12 is the average monthly dividend-price ratio during year
t. In other words, dyf* is the annualized average monthly dividend-price
ratio for year . When compared to dy;, dy* combines more synchronous
information, because while the annual dividend in dy; aggregates throughout
a whole year, only the end-of-year price is involved. As a starting point of the
analysis, this study will replace dy, by dy/™ in (18) obtaining the following
equation:

Adyyq = co + crdy™ + up (20)

When compared to (18), the right-hand side of equation (20) is much less
sensitive to end-of-year price volatility, while dy;" may be seen as a smoothed

version of the dividend-price ratio.'®

3.5.1 The Role of Time and MiDaS

According to equation (20), if ¢; is different than zero, then the future annual
dividend growth is linearly related with the average monthly dividend yield.
However, an initial inspection of the statistical properties of dy;™ for the data
involved in the analysis, reveals that it is highly persistent. Specifically, for
each country in the sample, the values of the ordinary least squares estimator,
D, of the coefficient of an AR(1) specification for dy", dy* = p dy™, + ¢,
are: 1.002 for the US, 0.994 for the UK, 0.997 for Canada and 0.99 for Japan.
Of course, this observation alone does not have a direct implication to the
specification (20), although it provides an indication that dy® may have a

unit root. However, this study can relax equation (20) by first decomposing

dyy as dy* = dy;*,+Ady;*. This type of decomposition seems natural, given
the persistent nature of dy;*. Then, this study allows that the sensitivity
of Ady,q to recent information on dividend yield (Ady;™) differs from the

sensitivity of Ad;;; to dy;™,. This leads to the following equation:

Ady iy = co + 1l Ady)” + cody™ | + ugy - (21)

5In fact, dy™/12 is a smoothed version of the monthly dividend-price ratio. However,
the use of dy;™ instead of dy}*/12 in (20) and its subsequent variations does not affect the
signs and p-values in the results of the corresponding regressions.
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Equation (21) nests (20) as the special case where ¢; = ¢3 . On the other
hand, under the joint hypothesis that Ad;,; does not have a unit root while
dy™, has a unit root, it is estimated (21) under the restriction c; = 0 in
order to avoid the case of an unbalanced regression.

Next, let us focus on the component of (21) that corresponds to recent

information, Ady;". It is observable that

11

AW = Z [(dﬁj/m - p?ij/u) - (dﬁ1—j/12 7 4 p:’il—j/u)} (22)
j=0

where each summand of the right hand side of (22) corresponds to the annual
growth of a monthly log dividend-price ratio, gdy;" := (dﬁj 12— P /12) —
(dﬁ1_j/12 — pfﬁl_j/u), 0 < j < 11. According to (21), the sensitivity of
Adyy1 to each gdy, 0 < j < 11, is the same. The incorporation of MiDaS
corresponds to the assignment of different weights to each summand of the
right hand side of (22). Specifically, it is defined the as follows:

11
Awdy™ = ij [(dﬁj/m N pﬁj/u) - (d?i1—j/12 —p?il_j/u)] (23)
§=0

The use of Awdy}" instead of Ady;™ in (21) yields the final equation which
will be estimated through MiDaS:

Adt—|—1 =+ clAw@ + ngy?il + U1 (24)

Equation (24) can be considered as a version of (18), which is robustified
with respect to end-of-year price volatility, and which allows for separate
treatment of information of different lags, annual and monthly. It must be
noted that in MiDaS regressions as (24), the components of the weighted
sum (of Aw@ in our case) are not treated as separate regressors. Hence
the regressors in (24) are not strongly correlated. As in the case of (21),
equation (24) also is estimated under the restriction co = 0. Moreover MiDas
estimation in equation (24) does not include overlapping observations because

the dividend growth at time t+1, Ad;,1, is regressed on the weighted average
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of the annual growth of monthly dividend-price ratios, Awdy;", from time
t—1 to t (this is the high frequency variable) and on the annualized average

monthly dividend-price ratio, dy;",, at time ¢ — 1.

3.6 Empirical Results on Dividend Growth Predictabil-
ity

This section presents the results concerning the predictability of dividend
growth using index data from US, UK, Canada and Japan. Specifically, the
following indices are considered: S&P500 (US), FTSE100 (UK), SPTSX60
(Canada) and NKY (Japan). The aggregate monthly dividend paid by all
companies in the index is reported by Bloomberg. The available information
on monthly dividend starts at 1988 for US, and 1994 for UK, Canada and
Japan. The end point of the analysis for every country is the end of 2012. The
sample size for each country depends on the availability of the corresponding
monthly dividends.'6

The Table 1 below presents the descriptive statistics of the main variables
used throughout the chapter. In more detail, the means, medians, maximum-
minimum and number of observations of the annual and monthly dividend
growth and dividend yield are presented. The number of observations in
the US is larger than that of the other countries due to the larger sample
available on Bloomberg.

A general conclusion that can be drawn from these results is that divi-
dend growth in the US has the lowest volatility. This is observed through
the difference between the maximum and the minimum values of dividend

growth that is the smallest compared with the other countries in both annual

16 Japan is the only country in our dataset, for which the problem of zero monthly
dividend occurred. Specifically, during the nineteen years of monthly dividend data for
Japan, April dividends were always zero, while October dividends were issued only twice.
In view of this fact, our analysis actually omits these two months for Japan. On the other
hand, concerning the same country, we had to deal with an additional number of thirteen
zero monthly dividends. This number is relatively small when compared with a dataset
of 190 observations (after the exclusion of April and October zero dividends). In order to
avoid the issue of applying the logarithmic function to zero, we treat the zero dividends
as not available data when MiDaS is used.
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Annual Dividend Growth

Table 1: Descriptive statistics

Annual Dividend Yield

Mean  Median Max Min # obs. Mean  Median Max Min # obs.
US 0.050 0.044 0.283  -0.239 24 -3.872 -3.906 -3.329 -4.450 25
UK 0.059 0.058 0.527  -0.237 18 -3.337 -3.296 -2.827  -3.717 19
Canada  0.073 0.060 0.333  -0.112 18 -3.905 -3.960 -3.197 -4.414 19
Japan 0.072 0.077 0.767  -0.300 18 -4.573 -4.624 -3.687  -5.850 19

Monthly Dividend Growth Monthly Dividend Yield

Mean  Median Max Min # obs. Mean  Median Max Min # obs.
US 0.051 0.056 1.172 0.530 288 -6.373 -6.438 -5.233 -7.315 300
UK 0.064 0.070 1.526  -1.483 216 -6.071 -6.056 -4.581 -8.317 228
Canada  0.077 0.073 1.059  -1.070 216 -6.450 -6.315 -5.515 -7.891 228
Japan 0.035 0.000 3.770  -1.296 216 -6.456 -7.700 -4.657  -11.130 228

The above Table presents descriptive statistics (means, medians, maximum-minimum, number of obser-

vations) of the annual and monthly dividend growth and dividend yield for each country.

and monthly frequencies. The country with the highest volatility, largest dif-
ference between the maximum and the minimum value, on dividend growth
is Japan.

Regarding the dividend yield, the values and volatilities are similar among
the countries apart from Japan that appears to have the highest variability
(the difference between the maximum value and the minimum value is the
highest compared to the other countries).

The results of this empirical study concerning dividend growth predictabil-

ity are presented in Tables 2 to 5.

3.6.1 One-year-ahead predictability of dividend growth

Table 2 presents the results on one-year-ahead dividend growth predictability.
The first block of columns of Table 2 corresponds to equation (18). The
second block of columns corresponds to an application of MiDaS without the
decomposition of the dividend-price ratio. In other words, although mixed
frequency data are used in the second regression, the high frequency data
correspond to monthly dividend-price ratios, dy;”; 2 0= j < 1L The
corresponding equations are given by:

Adyyy = co + wdy” + ugia (25)
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where

11
wdy}" = widy}" 1, -
=0
The third block of columns corresponds to equation (24).

The results of the first (annual frequency) regression of Table 2 can be
compared with the corresponding results in Rangvid et al. (2013). Only
for Canada the dividend-price ratio seems to be a significant component
of dividend growth variability, with a p-value equal to 9%. On the other
hand, the dividend-price ratio does not significantly affect the future dividend
growth for both US and UK. This result is comparable and towards the same
direction with previous studies, which are mostly based on US data (see, for
example, Chen, 2009).

When monthly dividend-price ratios, as described in equation (25), are
used instead of annual dividend-price ratios, the results are not uniform (sec-
ond block of columns in Table 3). Specifically, only for the cases of Canada
and Japan, someone can observe statistically significant dividend-price ratios
with a p-value of 4% and 8% respectively. The results indicate that a sim-
ple approach that directly applies MiDaS to higher frequency dividend-price
ratios, does not consistently reveal signs of dividend growth predictability.

When equation (24) is estimated, the situation changes radically. The
decomposition of the dividend-price ratio and the application of MiDaS to
its growth component yields significant results for all countries. Specifically,
Awdy™ is always significant and the sign of ¢; is always negative, in agree-
ment with the theoretically expected sign. Table 2 also reports the results
of a test on the hypothesis that ¢; = ¢, for all countries. The only country
for which this hypothesis cannot be rejected is Canada. Finally, Table 2
presents the results of the estimation of equation (24) under the restriction
co = 0. Again, for all countries, the coefficient of the growth of the smoothed
dividend-price ratio is statistically significant.

Summarizing the results of Table 2, this study concludes that the de-
composition of the (smoothed) dividend-price ratio revealed a component

(Awdy;™) that always contains predictive information. On the other hand,
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the remaining component (dy;”,) of the dividend-price ratio is not always
significant. For each country, the sign of the relationship between future div-
idend growth and the corresponding significant component of the dividend-
price ratio is always negative, being in agreement with the theoretically pre-
dicted sign. Concerning the US, in particular, it is worth noting that the
results of this study are in contrast with what has been suggested in the
literature so far (see Chen, 2009, and Rangvid et al., 2013).

3.6.2 The importance of high frequency data

Table 2 provided evidence that the involvement of dividends at a higher than
annual frequency, changes the picture concerning the predictability hypoth-
esis of dividend growth. Consequently, it is reasonable to ask whether the
selection of monthly frequency is necessary. Table 3 presents the results of
a MiDaS estimation of equation (24) with the only difference that quarterly
data are used (in other words, only four subperiods each year). It is directly
observed that only for the US a significant relationship between Ad; ; and
Awdy]™ is still identified (with a p-value of 6%), while for Japan, the only
significant relationship is between Ad,,; and dy™,. Under the restriction
co = 0, ¢q is not statistically significant for all countries. The results of Ta-
ble 3 reveal the importance of the choice of the highest possible (monthly)
frequency in order to obtain globally uniform results. They also reveal how
quickly time aggregation destroys useful information concerning the relation-

ship between future dividend growth and Awdy;™.

3.6.3 Predictability of dividend growth at longer horizons

Let us now examine the relationship between the dividend-price ratio and the
future dividend growth at longer horizons. Table 4 presents the results of the
estimation of equation Ad;,; = ¢y + clAwW + CQm + Ui, with 1 =2, 3
and 4. It can be seen that the relationship between Ad,;,; and Aw@ has
always negative sign and is not significant only for Japan when ¢ =4. Under
the restriction ¢y = 0, the p-value of ¢; is higher than 10% only for the UK,

for + =3, and for Japan, for ¢ =4.
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Table 3: MiDaS with quarterly dividends
With restriction

Cy = 0
c1  p-value co  p-value c1 p-value
US -0.07  0.06 0.01 0.90 -0.12 0.24
UK 0.12 0.23 -0.18  0.29 -0.13 0.16
Canada -0.07  0.22 -0.17  0.17 -0.07 0.80
Japan 0.25 0.25 -0.21  0.03 -0.57 0.66

The above Table presents the results of a MiDaS estimation of equation (24) with the use
of quarterly data (four subperiods each year).
p-values correspond to Newey-West t-statistics.

Table 4: MiDas Regressions for the predictability of dividend growth - Longer
horizons

With restriction cg =0

Years ahead 2 3 4 2 3 4
C1 C2 C1 Co C1 Co C1

US -0.18  -0.07 -0.19 -0.09 -0.24 0.01 -0.18 -0.17 -0.22
(0.01) (0.37) (0.01) (0.36) (0.02) (0.88) (0.03) (0.01) (0.02)

UK -0.08 -0.09 -0.0r -0.11 -0.64 0.23 -0.10  -0.09 -0.15
(0.03) (0.01) (0.05) (0.27) (0.01) (0.01) (0.10) (0.12) (0.00)

Canada -0.18  -0.08 -0.23 -0.10 -0.29 0.17 -0.23  -0.25 -0.31
(0.07) (0.30) (0.01) (0.17) (0.02) (0.13) (0.02) (0.07) (0.02)

Japan -0.33 -0.05 -0.36 -0.07 -0.36 -0.22 -0.41 -0.37  -0.35

(0.05) (0.65) (0.04) (0.62) (0.26) (0.05) (0.08) (0.09) (0.13)

The above Table presents the results of the estimation of equation:
Adyy; = co + el Awdy + cody™ | + Upyq, with @ =2, 3 and 4.
p-values in parentheses correspond to Newey-West t-statistics.

3.6.4 The added value of MiDaS

The results of this analysis are based on the decomposition of the smoothed
dividend-price ratio, dy/” and the application of MiDaS on its growth com-
ponent, Awdy”. This study has also shown that the application of MiDaS
alone does not suffice to reveal the link between the information contained
in monthly dividend-price ratios and future dividend growth (Table 2 ). In

order to provide further support to its approach, it shows that the decom-
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position of dy/” alone is also unable to reveal this link. Table 5 presents the
results of the estimation of equations Ad; 11 = ¢o + c1Ady; + cody; 1 + Uiy
and Ad;q = co+ clAW—i— CQM—I— us11 - 1t can be easily observed that in
most of cases the p-values of the estimated coefficients are significantly larger
than 10%, while only for Canada, and only for ¢, the corresponding p-values

are smaller than 10% in both regressions.

The conclusions of the empirical analysis can be summarized as follows:
The application of MiDaS weights to the annual growth of the smoothed
dividend-price ratio, revealed a negative and significant relationship between
this component of the dividend-price ratio and the future dividend growth,
when monthly dividend data are involved. This relationship remains negative
and significant at longer horizons for all countries in our sample. When a
slightly lower frequency (quarterly) on dividend data is used, the relationship
in general vanishes. It is worth noting that only a combined decomposition of
the smoothed dividend-price ratio with MiDaS, is able to reveal a significant

relationship for all markets under consideration.

3.7 Testing the accuracy of MiDaS forecast

In this section an out of sample forecast is performed using equation (15)
with annual data and with the use of high frequency dividend yield as a
regressor (MiDaS approach). The forecast exercise is useful for determining
how important is the difference in the coefficents that were obtained in the
previous section.

For that reason an annual forecast over two, three and four years is per-
formed. All these forecasts are performed using rolling estimation for one
year ahead. Then the Root Mean Squared Forecast Errors (RMSFEs) from
the regular approach and the MiDaS approach for each one of the forecasts

are obtained. The ratio of the RMSFEs is presented in Table 6. Specifically,

RMSFEs(MiDaS)
RMSFEs(reg)

indicates that MiDaS approach has a more accurate forecast. In order to test

. Therefore, a value lower than one

the ratio is determined as:

whether the difference is statistically significant we use the Diebold-Mariano
test.
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Diebold-Mariano (1995) introduced a test statistic with the null hypoth-
esis being the equality of the forecasting accuracy of two different models.
In more detail, the RMSFE is the loss function for testing the statistical
difference of the forecast accuracy between the two models. In the current
study, when the resulted t-statitistic is negative it indicates that MiDaS has
lower RMSFE on average than the alternative approach.

Table 6 reports three different forecasts. The 4 year forecast means that
an annual forecast over four years is performed and then four different forecast
errors are obtained. Whereas, in the 3 year forecast only three different
annual forecasts are performed, giving three different errors for each country
(similarly for the two years forecast).

Focusing on the 2 years forecast it can be seen that dividend growth
are predicted more accurately for three out of the four countries using the
MiDaS method, since the ratio of RMSFEs is lower than one. However,
the improvement in the dividend growth forecast is statistically significant
for the UK and Japan. Moreover, as the forecasting horizon increases the
performance of MiDaS seems to decrease leading to similar forecasts with

the same frequency approach.

3.8 Dividend smoothing determination

This section provides initially an analysis of the data that have been used,
and how dividend smoothing behaves for large equity markets, such as the
US, and if the results are in line with the results presented by Rangvid et
al. (2012). To that end the descriptive statistics are initially examined.
Then an estimation is presented of the two benchmark models of dividend
behaviour, as they have been introduced by Lintner (1956) and Marsh and
Merton (1987), using both annual data (linear approach) and monthly data
for MiDaS approach.
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Table 6: The RMSFEs ratios (MiDa$S over the linear approach) of annual
forecasts for 4 and 2 consecutive years

Dividend growth
4 yrs forecast 3 yrs forecast 2 yrs forecast
Ratio of D-B | Ratio of | D-B | Ratio of = D-B
RMSFEs test | RMSFEs | test | RMSFEs  test
US 1.06 1.57 1.07 1.45 0.99 -1.17
UK 1.14 1.56 1.41 1.18 0.89 -2.85
Canada 1.05 0.09 3.50 1.21 1.53 0.52
Japan 1.02 0.07 0.43 -2.00 0.60 -8.67

The table presents the results from the forecast exercise. Specifically, the ratio of the RMS-
FEs of MiDaS over the "same frequency model": (RSMEFEysipas/RMSFE,cquiar)
is presented together with the Diebold-Mariano test (D-B test). When the ratio is above
one it means that MiDaS reports a more accurate forecast than the "same-frequency"
(regular) approach. Also, when the Diebold-Mariano test is negative it means that MiDaS
approach reports a lower RMSFE than the "same frequency" approach. Finally, the ratio
reported in the table will be in bold when the forecasts are statistically significant different
at 10% level of significance.

3.8.1 Descriptive statistics

A first indicator regarding dividend smoothing can come through the descrip-
tive statistics. When the volatility of dividend growth is low it indicates high
dividend smoothing. But it is important to examine the reduction of the div-
idend growth volatility in connection with the overall economy. Therefore,
following Chen et al. (2012), the following parameter is defined:

o (Ad)

5= o (Ae) (26)

In equation (26) the numerator defines the dividend growth volatility and
the denominator the earnings growth volatility. Therefore, the closer is the
value of S to zero the higher is the dividend smoothing process for that

specific country.

Table 8 shows that Japan has the lowest S and, therefore, the strongest
dividend smoothing behaviour followed by UK and US. Note that the value
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Table 7: Descriptive statistics

Starting Returns Div. Yield

Year mean st. dev | mean st. dev
US 1971 9.39 1743 | 3.01 1.28
UK 1994 6.77 16.6 3.14 0.78
Canada 1994 7.99 17.5 1.98 0.82
Japan 1994 =247 235 1.06 0.64

The table presents the descriptive statistics (mean and standard deviation) of the main

annual variables under consideration.

Table 8: Descriptive statistics (cont.)

Ad Ae S =o(Ad)/o(Ae)
mean st. dev | mean st. dev
US 5.71 6.57 0.72 18.12 0.36
UK 6.30 14.79 | 4.87 45.8 0.32
Canada | 9.66 13.02 | 4.78 2641 0.49
Japan | 5.09 13.22 | 3.63  67.41 0.19

The table presents the descriptive statistics (mean and standard deviation) of the growth
rate of dividend (Ad) and earnings (Ae). The last column of the table presents an
indicator of the dividend behaviour for each country. The closer is S to zero the more

smoothed are the dividends in that country.

of S can vary according to the time span of the data. In any case, the above
table is a first indicator regarding the dividend smoothing across the four

biggest countries.

3.8.2 Lintner model

Lintner (1956) was the first to introduce a model for estimating the dividend
behaviour. In particular, he assumed that firms tend to pay as a dividend a
percentage out of earnings. Therefore, an increase of earnings should lead to
higher dividend. But firms usually pay as a dividend only a proportion out
of that increase in earnings.

The intuition is that managers do not want to face a huge cut in dividends

after a decrease in earnings. Lintner (1956) assess that fact through the speed
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of adjustment parameter that can be estimated using the following equation:
Ady = o + anep + apdi—1 + & (27)

where the speed of adjustment is determined from — as and e; is the log of
earnings. The higher is the speed of adjustment the lower is the dividend
smoothing.

The above equation is also estimated using the MiDaS approach. This
way it is examined whether the use of high frequency data for dividend
payments as a regressor can lead to the same conclusions regarding the speed

of adjustment. The Lintner regression using the MiDaS approach becomes:

-1

Adip1 = 0 mid + Q1 mid€i41 + O2.mid Z w (LNMé 9) d%j + eir1mia (28)
=0

where in this case the speed of adjustment will be given by —a2 mq-

The results regarding the speed of adjustment from both approaches men-
tioned above are presented in Table 9 and Table 10. The results for every
country are very similar between the two methods showing a very low speed
of adjustment and not statistically significant different from zero.

Since it has been shown in the literature that Marsh and Merton (1987)
model can lead to more accurate conclusions, that approach will also be
followed in the next subsection in a similar way with Lintner’s model, and a

comparison of the results will be performed.

3.8.3 Marsh and Merton model

Marsh and Merton (1987) model is able to represent a more accurate behav-

iour of dividend smoothing because it explains if the smoothing behaviour is

sustainable:
Dt+1:| D, |:Pt+Dt:| [ D, ]
In + — =7+ 1n + v, ln | —| +v 29
[ D, Py Yo T M1 P, V2 P, t+1 (29)

In the above specification the coefficient v, determines the reaction of div-
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idends to a change in permanent earnings. Thus, it is assumed that a change
in the level of the price index is able to capture a change in permanent earn-
ings. As a result, a higher value of v, indicates a low dividend smoothing
pattern. On the other hand, the 7, coefficient determines the speed of ad-
justment to the long-run value and it should be negative in theory. In this
case, a dividend smoothing is lower the higher is the 7,.

Using MiDaS the same regression is estimated but talking into account
the monthly ratio of the natural logarithm of dividend over the lagged price
instead of annual. The Marsh and Merton model using the MiDaS approach

becomes:
Dt+1] D, [Pt + Dt:|
In + me + ma In 30
[ D, Py Yo,mid T V1,mid P, (30)
-1
+Y2,mid Z W (L™ 0) Xt]\fj + Vtt1,mid
=0

where XM = A(d;) — A(p;_1) is the monthly ratio used as the high frequency
regressor in MiDaS equation.

In the MiDaS version of Marsh and Merton specification the coefficient
Y1.mia TEPTesents again the reaction of dividends to a change in permanent
earnings. While the v, ,,,, coefficient determines the speed of adjustment.
Therefore, the closer these values are to zero the higher the dividend smooth-
ing for that country.

Table 9 and Table 10 present the results from the two approaches. The
first column in Table 9 and Table 10 under the Marsh and Merton approach
shows the result for the 7, coefficient, whereas the second for the v, coef-
ficient. Since the MiDaS approach has been used to transform the second
regressor into high frequency an additional attention should be paid in the
similarity between the 7, and v, ,,,, coefficients (the second columns of the
Marsh and Merton results).

The results for most of the countries are again similar between the two
approaches. In most of the countries the coefficients are very similar showing

that even with the use of MiDaS the results regarding the dividend smooth-
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Table 9: Measuring the dividend smoothing prarameter using same frequency
data

Lintner R?>  Marsh and Merton  R?
—Q2 71 Y2
US 0.096 0.131 0.043
(0.84) [0.14] (1.49) (2.14) [0.25]
UK 0.164 0.329 0.099
(0.93) [0.10] (1.61) (0.69) [0.18]
Canada | 0.179 0.339 0.063
(1.18) [0.26] (3.14) (0.81) [0.24]
Japan 0.017 0.459 0.016
(0.10) [0.06] (1.12) (0.47) [0.64]

The above table presents the results of the dividend smoothing behaviour for the model
where only annual data are being used. In more detail, the table reports the key coefficients
for defining the dividend behaviour from the Lintner and Marsh and Merton models.
When the number is in bold it means that it is statistically significant different from zero
at 90% level of significance. The numbers in the parenthesis denote the t-statistics that
are estimated using Newey and West (1987) standard errors. The numbers in the squared
brackets are the R? for each regression.

ing remain consistent. Therefore, the use of monthly information does not
lead to different conclusions regarding the speed of adjustment and dividend
smoothing.

This is a significant result for the analysis of the current chapter because it
is shown that the MiDaS approach is not a way to construct a more volatile
high frequency dividend regressor. But, as it will be shown later on, it is
a way to incorporate monthly information into the model and improve the
predictability of dividend growth.

Another interesting result is that the adjusted R? improves in all the
MiDaS regressions in comparison to the regular Lintner model and Marsh
and Merton model. This is another indicator that the monthly dividend

information has significant explanatory power.
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Table 10: Measuring the dividend smoothing prarameter under MiDaS

Lintner ~R?  Marsh and Merton  R?

— 02 mid Y1,mid V2,mid

US 0.114 0.221 0.050
(1.08) [0.13] (1.71) (2.46) [0.36]

UK 0.304 0.216 0.061
(2.63) [0.45] (1.45)  (1.15)  [0.35]

Canada | 0.226 0.255 0.144
(4.34) [0.54] (2.85) (1.01) [0.42]

Japan 0.296 0.550 0.086
(1.10) [0.33] (2.82)  (2.78)  [0.75]

The above table presents the results of the dividend smoothing behaviour using mixed
frequency data (MiDaS). Specifically, the table reports the key coeflicients for defining the
dividend behaviour from the Lintner and Marsh and Merton models. When the number
is in bold it means that it is statistically significant different from zero at 90% level of
significance. The numbers in the parenthesis denote the t-statistics that are estimated
using Newey and West (1987) standard errors. The numbers in the squared brackets are
the 2 for each regression.

3.9 Do other factors matter?

So far it has been shown that the existence of dividend growth predictability
is statistically significant if monthly information is taken into account. In
particular, the current work suggests that the use of intra-annual information
from dividends, combined with the smoothing technique proposed in this
chapter, can improve the link between dividend growth and dividend yield.

At this section it is tested whether these results are sensitive in other
factors and particularly if the statistical significance and magnitude of the
coefficient of the annual-to-annual monthly growth rate of dividend price ra-
tio is affected from the introduction of other factors. In more detail, the
effect of the liquidity of each country’s market and the effect of the volatility
of dividends on the predictability of dividend growth via dividend yield will
be examined. To that end, equation (24) is augmented with an additional
regressor that captures the effects from those factors. The augmented vari-

able is an interaction term of the introduced factor and the annual dividend
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yield, as in Rangvid et al. (2013).'7

Therefore, as a first step it is added an additional regressor to the MiDaS
equation (24) that will reflect the liquidity of the stock market index of
each country in the sample. Then, in a different experiment, equation (24)
is augmented with the volatility of dividends, again as an interaction term
with the annual dividend yield. Also, note that the analysis that is followed
is country specific and not cross sectional, like Rangvid et al. (2013). In this
way the current work is able to assess the effects on the annual-to-annual
monthly growth rate of dividend yield and through that on dividend growth
predictability from the addition of these variables on each country separately.

The MiDaS regression with the addition of the factor variable becomes:
Adyyy = co + clAwdyl + cody™ | + 3 (dy, x F}) + 441 (31)

where the factor variable (F}) for the first case study is a proxy for the
liquidity of the market (case 1) and for the second case study is the volatility
of monthly dividend growth (case 2).1*

Table 11 presents the results with the use of same frequency data and
Table 12 presents the results using mixed frequency data. The results indicate
that for the case with same frequency data the liquidity of the market (first
block in Table 11) has a significant and positive effect on dividend growth
predictability only for Canada.'® Regarding the dividend volatility and for
the case with same frequency data (second block in Table 11) the effect is
significant and positive only in Japan. But it should be noted that for the

case with same frequency data, the dividend growth predictability appears

1"Note that the regression is also augmented by simply adding each factor into the
regression without any interaction with the annual dividend yield and the results remain
unchanged.

18The monthly dividend growth volatility has been calculated as the volatility of the
change in the monthly logged-dividend. The proxy for the liquidity has been downloaded
from the World Bank database and it denotes the share price of the index times the number
of shares outstanding.

9Even though the sign is negative, the effect of the liquidity on dividend growth is
positive because it enters the regression as an interaction term. Therefore, since the
dividend yield is expected to have a negative effect on dividend growth, by definition, and
the resulted sign for Canada is negative, it hints that the effect of liquidity on the dividend
growth is positive.
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to be sensitive to the factors that are introduced.

Under the mixed frequency data approach it can be seen that the factors
introduced here do not affect significantly the coefficient of the annual-to-
annual monthly growth rate of dividend-price ratio and through that the
predictability of dividend growth. Specifically, it can be seen that the coef-
ficient of the MiDaS variable (¢;) remains statistically significant for every
country across the experiments, as it was the case without the inclusion of
the factors that was presented earlier.

The aforementioned results indicate that the findings using the MiDaS
approach are neither sensitive to the liquidity of the market nor to the volatil-
ity of dividend growth in each country. This is an important result and it
strengthens the argument made in this chapter with respect to the impor-
tance of the additional partial disaggregated information that leads to a
predictable dividend growth through the annual-to-annual monthly growth
rate of dividend yield.

Table 11: Robustness checks using same frequency data

Case 1 Case 2
C1 Co R2 C1 Co R2

US -0.06 0.01 -0.02 1.75
(-0.45)  (0.23) [0.02] | (-0.47) (0.75) [0.03]

UK -0.27 0.01 -0.36 1.93
(-1.34)  (0.78) [0.16] | (-1.75) (1.70) [0.1§]

Canada | -0.19  -0.02 -0.10 -1.40
(-3.26) (-2.93) [0.35] | (-1.51) (-1.33) [0.27]

Japan -0.20 -0.02 -0.26 -3.58
(-1.78) (-1.82) [0.41] | (-2.28) (-4.44) [0.49]

The table presents the results from the augmented Campbell and Shiller (1988) model
using initially the liquidity of the market as a factor, case 1 (first block of columns), and
then the volatility of dividend payments as a factor, case 2 (second block of columns). Both
factors have been added as an interaction term with the annual dividend yield, following
Rangvid et al. (2013). The coefficient of dividend yield is reported in the table as ¢;
and the coefficient of the interaction term is co. The coefficients are in bold when they
are statistically significant different from zero at 95% level of significance. The numbers
in parenthesis denote the t-statistics that are estimated using Newey and West (1987)

standard errors. The numbers in the squared brackets are the R? for each regression.

69



Table 12: Robustness checks using MiDaS

Case 1 (MiDaS) Case 2 (MiDaS)
C1 C2 C3 R2 C1 C9 C3 R2

US -0.12 -0.24 0.01 -0.08 -0.01 1.63
(-2.03) (-0.34) (1.33) [0.36] | (-1.97) (-0.12) (1.13) [0.10]

UK -0.25 -0.17 0.01 -0.41 -0.36 2.40
(-1.99) (-1.33) (1.48) [0.34] | (-2.60) (-2.65) (4.93) [0.53]

Canada | -0.38 -0.30 -0.01 -0.32 -0.17 -1.29
(-4.67) (-3.07) (-1.45) [0.37] | (-5.48) (-0.91) (-0.95) [0.40]

Japan | -0.49 0.09 0.01 -0.38 0.05 0.22
(-2.14)  (0.92) (1.45) [0.35] | (-2.01) (0.94) (0.13) [0.22]

The above table presents the results of equation (31) using initially the liquidity of the
market as a factor, case 1 (first block of columns), and then the volatility of dividend
payments as a factor, case 2 (second block of columns). Both factors have been added as
an interaction term with the annual dividend yield, following Rangvid et al. (2013). The
coeflicient of high frequency dividend yield is reported in the table as ¢1, the coefficient
of the lagged dividend yield is ¢2 and the coefficient of the interaction term is cz. The
coefficients are in bold when they are statistically significant different from zero at 95%
level of significance. The numbers in parenthesis denote the t-statistics that are estimated
using Newey and West (1987) standard errors. The numbers in the squared brackets are

the R? for each regression.

3.10 Conclusions

In this chapter it has been revisited the issue of whether a significant relation-
ship exists between the dividend-price ratio and the future dividend growth
in large equity markets. In order to uncover this relationship this study used
higher frequency (monthly) data. The analysis focused on the main equity
indices of US, UK, Canada and Japan, taking into consideration the argu-
ment of Rangvid et al. (2013) that in large equity markets the dividend-price
ratio is not significantly related with the future dividend growth.

Using a mixed data sampling approach (MiDaS) in order to avoid high
frequency seasonality issues, and smoothing out the effects of price volatil-
ity on the dividend-price ratio, this study found that for every country in
our sample the dividend-price ratio contains significant information on the

growth of future dividends. It also identified a component of the smoothed
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dividend-price ratio that always contains significant predictive information.
The sign of the dividend growth - dividend-price ratio relationship is neg-
ative for all countries, as theoretically expected. It also examined whether
the dividend-price ratio is significantly related to the dividend growth that
occurs up to four years ahead. The results showed that the relationship per-
sists almost always, with the only exception being that of Japan with the
four-years ahead dividend growth.

In addition, this study applied exactly the same approach using data of a
relatively lower (quarterly) frequency, in order to examine the predictability
of the one-year ahead dividend growth. The results showed no significant
relationship between the dividend-price ratio and the dividend growth, as
far as UK, Canada and Japan are concerned, while only concerning US a
significant relationship is still present. Finally, it has been shown that these
results remain valid even if the liquidity of the market or the volatility of
dividend payments is considered.

An additional interpretation from the results of this study could pos-
sibly be that the use of time-aggregated dividends reduces the ability of
Campbell-Schiller type models to identify a significant relationship between
the dividend-price ratio and the future dividend growth. The effect of time
aggregation is relatively strong, since even the use of quarterly data is not

able to recover this relationship.
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4 Ex-dividend day behaviour in Athens Stock
Exchange

4.1 Introduction

It is suggested in the literature that in perfect capital markets with no tax-
ation and no transaction costs, a share’s price drop on the ex-dividend day,
adjusted for any market related influence, should be equal to the dividend. In
these markets, Miller and Modigliani (1961) show that, dividend announce-
ment should be irrelevant to share pricing. However, the literature pertain-
ing to imperfect markets argues that dividends signal information on firm
prospects, thus share market price should react to dividend announcement.
Therefore, on ex-dividend day there is no further information to be revealed.
As a consequence, an investor is indifferent between buying the share cum
dividend or ex dividend. Instead, researches that assess the ex-dividend price
behaviour of stocks for more than 50 years have shown that, on average, stock
prices drop by less than the dividend amount.

The ex dividend day literature, in an effort to justify the price drop anom-
aly, proposes different potential explanations. These explanations can be
categorized in three groups: The first one is based on the existence of differ-
ential taxation between dividend and capital gains which can also, indirectly,
reveal the identity and the tax status of the marginal investor. The second
investigates whether fictions, such as transaction costs and risk, impede short
term traders®’ to trade around ex-dividend day in order to capture arbitrage
profit. The third stride is based, among others, on market microstructure ex-
planations, such as price discreteness, bid-ask spread and dividend handling
nuisance.

Empirical research has been harvesting results from countries differing in
tax structures and time periods, in order to exploit differing tax regimes sys-
tems and market microstructure explanations. The main conclusion is that

the ratio of price drop to dividend, known also as ex-day premium, has been

20Who are not subject to differential taxation on dividends and capital gains.
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consistently different from one. However, due to difficult settings in isolating
the driving forces which create the distortion, researchers cannot give an es-
tablished explanation concerning the ex-dividend stock price behaviour. As
a consequence one of the main puzzles in finance still remains unresolved.

The added value of this study is to extend the international evidence
by studying the ex-dividend stock price behaviour in a unique environment
where alternative explanations are investigated. This study examines the ex-
dividend day behavior of stocks listed on Athens Stock Exchange (ASE), the
only stock exchange in Greece, during a ten year period from 1996 to 2005.
The Greek case study for studying both cum- and ex- dividend behavior is
interesting for several reasons: The differential taxation between dividend
and capital gains is absent, since neither dividends nor capital gains are
taxed. Hence the data set of Athens Stock Exchange, allows us to avoid
the complexities of the U.S. tax system where the population of US investors
includes many different types of traders subject to a variety of tax structures.
Moreover, in the Greek market the marginal trader is not subject to taxes on
dividends and capital gains, which make this economy a promising laboratory
to test the ex-dividend day behaviour.

Dividends are distributed once a year, whereas in many other coun-
tries (e.g., US, UK, Japan, Australia) dividends are paid quarterly or semi-
annually, and the distribution of them is mandatory for profitable firms ac-
cording to Law 2190/1920. Short selling in ASE is limited to a few stocks
only. The tick size is very small compared to the dividend as well as the
transaction cost. Also, transaction costs become more important when divi-
dends are relatively small, and act like a barrier against short-term trading.
However, since dividends are usually distributed annually rather than quar-
terly, this would suggest that transaction cost models may not be important
in Athens Stock Exchange. There is no market making, so the open and close
bid ask spreads are not equivalent regulator of bid ask spread. Lastly, there
was a significant change in the mechanism concerning the ex dividend close
adjustment in 2001, as well as a significant increase in the participation of
the foreign investors, institutional and other, starting gradually from 2001.

These special circumstances that are standing on Athens Stock Exchange
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make this study valuable as it can isolate some of the explanations given
from previous academic researches, such as the tax-explanation as proposed
from Elton and Gruber (1970) and the price discreteness due to minimum
tick size as firstly proposed from Bali and Hite (1998) and focus on other.

The empirical results of this study demonstrate that stock prices on aver-
age decline by less than the dividend amount on the ex-dividend day during
the examination period. More specifically, the average price drop to dividend
ratio is 0.4947 and the median value is 0.6679 respectively, far below from
one. These results are similar with studies where the differential taxation is
in favor of capital gains or where a large tick size, compared to dividend, is
present. This study also examines the abnormal returns, as well as abnormal
volumes, around ex-dividend day and it does not find evidence of short-term
trading. Moreover, both of these results are not affected by commonly used
measures of transaction costs, such us the inverse of price on cum day and
normal trading volume.

The unique institutional modification announced by the ASE Board of
Directors (April 2001) is also examined, according to which the opening ex
dividend day price is equal to the closing price on cum day. It is further
investigated whether this modification has any effect on observed ex dividend
day behaviour and concluded that this announcement alleviates, but not
wipes it out, the anomaly.

Finally, this study argues that illiquidity?' affects stock price behaviour
on ex-dividend day. In more detail, in low illiquidity (high liquidity) quar-
tile the price drop equals the dividend amount and the abnormal returns are
close to zero. These findings make a positive contribution to the related liter-
ature since a potential explanation for the ex-dividend stock price anomaly,
the illiquidity of the market, is provided. In addition, the current research
provides evidences that institutional changes may affect stock price behav-
iour on ex-day. Institutional interventions, that allow the free function of
the market, may level out pricing inefficiencies. Furthermore, the rejection
of some of the possible explanations that have already been proposed in the

literature helps researchers identify which explanations may be still valid for

2IMeasured by the illiquidity ratio proposed by Amihud (2002).

74



future studies.

In the next section the main empirical studies are revised in accordance
with their theoretical explanations. The third section of this chapter describes
the Greek institutional environment as well as the Greek institutional change
that took place in 2001. In the fourth section there is a description of the
data, while the fifth section presents the methodology, the empirical tests as
well as the empirical findings and their implications. Finally, the last section

presents the contribution of this study and the concludes the chapter.

4.2 Literature review

The first pioneer empirical study on ex-dividend stock price behaviour was
from Elton and Gruber (1970) who introduced the tax-effect hypothesis in
order to justify their empirical evidence that stock prices on ex-dividend day
drop less than the dividend distributed. Earlier studies from Campell and
Beraneck (1955)*?, Barker (1959)** and Durand and May (1960)** report
indications that on average the ex-day stock prices drop by less than the
amount of dividend paid without to provide justified economic reasons.
Instead of the aforementioned works, Elton and Gruber (1970) using a
US data set argue that the price drop to dividend is smaller due to the fact
that high personal taxes on dividend relative to capital gains reduce the net
dividend. Since stock holders wish to maximize their after tax-wealth, the
unfavorable treatment of dividend with respect to capital gains leads to a
stock price drop less than the dividend in order to make marginal investors
indifferent between trading on cum or on ex-dividend day. So, they developed

a model, known as “the long-term trading hypothesis” or “the tax-effect

22Using data from the NYSE stocks, they observed that the ex-dividend price drop was
90% of the dividend amount.

23 Examining the ex-dividend day behaviour of 224 stock dividend issued by NYSE listed
companies during the year 1951 through 1954, he found that the ex-day price drop was
smaller than the dividend ammount.

24 Examining the ex-dividend day behaviour of American Telephone and Telegraph stock
(AT&T) they found that the average price drop between cum and ex- dividend day was
4% less than the distributed dividend.
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hypothesis”, that could infer marginal stockholder tax brackets by observing
the ex-dividend behaviour of stock prices.

Assuming that the required rate of return for the ex-dividend period is no
different from that of any other day and taking into account that investors are
interested in after-tax returns, differential taxation of realized capital gains
and dividend income should affect the analysis. Elton and Gruber (1970)
specified the condition for "no profit" opportunities around the ex-dividend
day in the presence of tax differential. According to their model, if an investor
decides to sell his stock on the cum-day, he receives the cum dividend price
(P.um) and he pays tax at the capital gain tax rate (t;) on excess of the
cum dividend price over the initial purchase price of the stock (P,). If he
decides to sell on the ex-dividend day, he receives the ex-dividend price (P.;)
and pays tax on the excess of the ex-dividend price over the initial purchase
price of the stock (F) at the capital gains tax rate. Furthermore, on the
ex-dividend day he will receive the dividend (D) and pays tax at the tax rate
of dividend income (t4). In order for the investor to be indifferent between
selling the stocks on or before the ex-dividend date Elton and Gruber (1970)
show that:

P — tg(Peuwm — Bo) = Pey — ty(Pey — Py) + D(1 — tg) (32)
and after rearranging equation (32) the following is obtained:

Pcum_Pex_l_td
D 1t

(33)

The left-hand-side of equation (33) is called the ex-day premium or the
dividend drop off ratio, whereas the right-hand-side part of the equation
captures the different tax treatment of dividends versus capital gains and
is called the ex-day tax preference ratio. Elton and Gruber (1970) argue
that equation (33) can be used to infer to clientele effects®. A larger tax on
dividend income (t; > t,) results in an ex-dividend price drop smaller than

the dividend per share. In such an economy, if the relative price drop on the

25 Originally proposed by Miller and Modigliani (1961).
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ex-dividend day is noticed, the investors’ marginal tax rates can be inferred.
If investors with high marginal tax brackets hold low dividend yield stocks,
then these stocks should have relatively small premiums, reflecting the tax
bracket of the median shareholders. Equation (33) predicts that the higher
the dividend yield, the higher the premium. This is the intuition underlying
the tax clientele hypothesis. The study of Elton and Gruber (1970) was very
important since they did not only confirm the existence of dividend clientele
effect but they also provided evidence suggesting that a change in dividend
could cause a costly change in shareholder wealth. Moreover, they find a
statistically positive relation between the stock price drop on ex-day and the
dividend yield*® and finally they illustrate one form of market rationality
where investors in higher tax brackets show a preference for capital gains
over dividend income relative to those in lower tax brackets.

For the case of the Greek market, since there are not any taxes on divi-

dends (t4 = 0) nor on capital gains (t, = 0) equation (32) simplifies to:

Pcum:Pex+D (34)

Rearranging equation (34) :

—1 (35)

According to equation (35) in ASE the price drop between the cum and
the ex-day must be equal to the dividend amount. In other words the divi-

dend drop off ratio equals to 1.

Hypothesis 1: in this study is expected that the dividend drop off ratio

18 equal to 1

Furthermore if equation (32) is rewritten as to express the effect of dif-

ferential taxation on ex-day pricing in terms of ex-day returns:

Peyn— Py +D 1—td D
Pcum _1_tchum

Return = (36)

26 They sort their sample into deciles in ascending order according to dividend yield and
they estimate the dividend drop off ratio for each decile.
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For the case of Greece, since there are not any taxes on dividends (¢4 = 0)

nor on capital gains (¢, = 0) equation (36) simplifies to:

Pcum_Pex+D_ 0
Pcum _Pcum

According to equation (37) in ASE the return is expected to be zero on

Return =

=0 (37)

ex-dividend day.

Hypothesis 2: in this study is expected that the returns are zero on the

ex-dividend day

A ot of studies were motivated by the work of Elton and Gruber (1970)
and in view of the differential taxation of dividend relative to tax gains in
the US, the tax environment in other countries and changes in tax laws;
they try to test the tax clientele theory. For US, Poterba (1984), Barclay
(1987), Stickel (1991), Lamdin and Hiemstra (1993), Elton, Gruber and Blake
(2005), Callagham and Barry (2003), Graham, Michaely and Roberts (2003)
and Dhalival and Li (2006) concluded that the differential taxation of divi-
dend and capital gains influences the ex-day price behaviour. Similar results
have been drawn for other countries as well: in Australia: Clarke (1992) and
Bellamy (1994); in Canada: Booth and Johnston (1984); in China: Milonas
et al. (2002); in Denmark: Florentsen and Rydqvist (2001); in Finland: Hi-
etala (1990); in Germany: McDonald (2001); in Italy: Michaely and Murgia
(1995); in New Zealand: Bartholdy and Brown (1999); in Sweden: Green and
Rydqvist (1999); in UK: Poterba and Summers (1984) , Bell and Jenkinson
(2002).

On the other hand, many papers put the tax clientele hypothesis into
question. These papers investigate how transaction costs and risk may affect
ex-day prices and volume behaviour. Campell and Beraneck (1955) argued
that any deviation of the expected ex-dividend price change from the amount
of the dividend would create arbitrage opportunities for risk neutral investors
to time their trades around the ex-dividend day.

Kalay (1982) formulated the short-term hypothesis and he showed that

the marginal tax rates of stockholders, in general, cannot be inferred from the
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relative price drop and he pointed out that the documented ex-dividend day
behaviour of stock prices is not essentially evidence of tax-effect or clientele
effect. Kalay (1982) shows that, in a world of certainty, investors that are
not subject to differential taxation of dividends and capital gains, referred to
as short-term traders, can buy the share on the cum-dividend day and sell
it on the ex-dividend day, if the ex-dividend stock price drop is less than the
dividend. In this case, if the amount of dividend plus the tax savings, from
the capital loss, exceed the transaction costs of buying and selling the share,
then there are profitable opportunities. In other words, short-term traders
will capture dividends and eliminate any excess returns on the ex-dividend
day?” until the return of that trade is equal to their round trip cost. In
this case, ex-day returns, if any, will reflect transaction costs of short-term
traders. Kalay (1982) argues that ex-dividend day premium is bounded by
transaction costs as:

20 P.imn — Py 2a
<1+

where 2a represents transaction costs of a round trip.

—_
A\

(38)

Equation (38) gives the range of values, in the presence of transaction
costs, in which the ex-day premium can be situated without profitable ar-
bitrage opportunities arising for any investor. Kalay (1982) has shown that
only if transaction costs are high enough to discourage arbitrageurs to trade,
then the relative taxations of dividends and capital gains should be reflected
in prices. In contrast, if transaction costs are small, arbitrageurs will trade
around the ex-day, as a result any excess return during ex-day will be elim-
inated. If this happens, the price drop ratio to dividend will reflect the
transaction cost that the arbitrageurs face instead of their tax-preferences,
according to Elton and Gruber (1970). If transaction costs were zero (o = 0)

on the ex-dividend day, the price drop ratio (or ex-dividend premium) should

2TElton, Gruber, and Rentzler (1984) argue that when Kalay estimated the transaction
costs of trading securities, he omitted several important components, including transfer
taxes, registration fees, clearance costs, and bid-ask spreads. They claim that when all
costs are considered, transaction costs prevent even the lowest costs traders from affecting
the ex-dividend day price through short-term trading.
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be equal to one since arbitrageurs have the same tax rate on their short-term
capital gains as on dividends. Moreover, equation (38) indicates that the
premium is inversely proportional to the dividend yield, with the range of
variation being narrower when the dividend yield is greater. This means
that the presence of transaction costs might result in the ex-dividend pre-
mium deviating from one without the possibility of arbitrage. Miller and
Scholes (1982) found similar result with Kalay (1982) and they argued that
the presence of transaction costs eliminates arbitrage and dividend captured
trading and therefore, in equilibrium the price drop is less than the dividend
paid.

As arbitrage trading increased, the trading volume is respectively affected,
because as transaction costs decrease the ex-day premium tends to one and
the trading volume increases. This evidence is in accordance with dividend
capture activity and it had been justified by the study of Lakonishok and Ver-
maelen (1986), who find that trading volume increases significantly around
the ex-dividend day. They have also documented a statistically significant
positive relation between abnormal volume and high dividend yield stocks.
They also support the dividend capture activity as they found that the trad-
ing volume increases after the reduction in transaction costs as measured by
commissions. In addition, they found an abnormal increase in stock prices
that was positively related to dividend yield and transactions cost before the
ex-dividend day and an abnormal decrease after the ex-dividend day. Gram-
matikos (1989) confirms the importance of short-term trading by reporting
that the average market-adjusted ex-dividend day return after the introduc-
tion of the U.S.1984 Tax Reform Act is significantly lower than before the
Act. The increased premium is consistent with the inability of short-term
traders to remove all of the risk of engaging in a dividend trading strategy.

Further support for the short-term trading hypothesis is provided by
Kaproff and Walking (1988, 1990) who, using different proxies (i.e. bid-ask
spread, the inverse of stock’s price, the market value of firm’s common stocks,
the number of outstanding shares and the standard deviation of stock’s re-
turns), argue that excess ex-day returns are positively related to transaction
costs and to high dividend yield stocks. Eades et al. (1994) and Naranjo et
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al. (2000) also reported that dividend capturing is affecting ex-day returns,
with a price drop equal to dividend on ex-dividend day in the most liquid and
highest yielding stocks, which are the stocks preferred from dividend capture
investors and arbitrageurs.

Another factor that may restrain arbitrage is the uncertainty about the
ex-dividend day price and the presence of risk. The difference between the
expected ex-day price drop and the dividend per share can provide profits
but not arbitrage opportunities. If the risk involved in the ex-day trading is
accounted for, the effect of transaction costs on trading is not straightforward.
Both risk and transaction costs inhibit trading, but their magnitude varies
according to the type of each investor.

Michaely and Vila (1995) using a dynamic equilibrium framework show
that investors with differential tax-induced valuation of dividends and capital
gains trade with each other around the ex-dividend day. As a consequence
ex-dividend day price and volume is a function of aggregate risk tolerance,
risk of the individual stock around the ex-day, and the relative importance
of trading groups that differ in terms of the tax treatment of their capi-
tal gains and dividend income. According to them the stock price drop to
dividend ratio reflects the relative tax rates of all market participants, not
just the marginal trader’s. As a result, unless a perfect tax clientele ex-
ists?®, it is not possible to infer tax rates from price alone. However, the
cross-sectional distribution of tax rates can be inferred by using both price
and volume data. Michaely and Vila (1995) also show that trading volume
around the ex-dividend day is positively related to the tax heterogeneity and
negatively related to transaction costs and risks associated with the deviation
from an otherwise optimal portfolio. Empirical support for the dynamic tax-
motivated trading hypothesis is provided by Michaely and Murgia (1995),
Michaely and Vila (1996), Wu and Hsu (1996), and Dhaliwal and Li (2006).

As an alternative feasible explanation to the ex-day stock price behaviour,
many papers propose market microstructure explanations and they argue

that the ex-dividend day price drop is strongly affected by them. Moreover,

28 A perfect tax clientele means that each tax group holds different securities, and all
trading is intra-group trading.

81



Bali and Hite (1998) established the price discreteness hypothesis. Using
firms from NYSE and AMEX, in order to test whether tick size affects stock
price behaviour on ex-dividend day, Bali and Hite (1998) provided evidences
that in a world with stock prices constrained to be tick multiples and divi-
dends that are continuous, the price drop to dividend ratio, computed on the
ex-dividend date, does not need to be equal to one even without considering
any tax effect. They claim that the market always will round down the value
of the dividend to the tick just below the dividend, as investors are reluctant
to pay more than the amount of dividend they receive, and they also find a
positive relationship of tick size and ex-day premium.

Examining the impact of NYSE rule 118, Dubofsky (1992) argues that the
policy of decreasing open limit buy orders but leaving unchanged open limit
sell orders could result in the observed ex-dividend day behavior with positive
abnormal returns. Dubofsky shows that price discreteness can underline the
effect of the rule 118. He provides evidence that ex-dividend day excess
returns arise from the mechanics of NYSE Rule 118, AMEX Rule 132, and
the fact that prices constrained to discrete tick multiples.

Contrary to Bali and Hite (1998) and Dubofsky (1992), Graham et al.
(2003) and Jakob and Ma (2004a) tested if discreteness is the reason why the
price drop to dividend ratio is smaller than one and they did not find any
support. They expect that a reduction of the tick sizes would result in an
increase in the ratio after the NYSE changed its price quotations from 1/8th
and 1/16th to decimals by the end of January 2001. Contrary to that, their
empirical results illustrated that the price drop to dividends ratio actually
decreased after the change, casting doubts on whether price discreteness is
the dominant reason of a price drop to dividend ratio smaller than one.
Kadapakkam and Martinez (2008) also suggest that the tick size effect is not
applicable in countries where stock prices are decimalized.

Cloyd et al. (2004), using a data set with stocks trading in NYSE for
bigger time interval than Graham et al. (2003) and Jakob and Ma (2004a),
find that price discreteness is at least partially responsible for the positive
ex-day abnormal returns, since they report a decline in relationship between

dividend yield and ex-day abnormal returns. Moreover, the equalization
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effect of the Federal statutory tax rates on dividend income and long-term
capital gains in May 2003 supports the tax differential hypothesis, as Cloyd
et al. (2004) report a reduced relationship between dividend yield and ex-day
abnormal returns.

Another market microstructure explanation is the bid-ask bounce pro-
posed by Frank and Jagannathan (1998). In their study, they investigate the
ex-day stock price behaviour at the Hong Kong Stock Exchange market. The
reason why they preferred this market is that neither dividends nor capital
gains are taxes, similar to the Greek market, and that short-term trading
can be ruled out. As a consequence a basic imperfection, the differential tax
hypothesis, is absent in this setup. Despite this market features, stock prices
were found to drop on the ex-dividend day by half the amount of dividend.
According to them the reason for this behaviour of the stock prices was that
buyers and sellers found dividends to be a nuisance because of their collec-
tion and reinvestment and therefore of less value than they were to market
makers. Market makers, for whom collection costs are lower, will buy shares
cum-dividend at the bid price and resell them on the ex-dividend date at the
ask price. As a result, on last cum day most trades occur at the bid price,
while on the ex-day at the asked price. In other words, the bid-ask price
movement can lead to premiums less than one and to positive ex-dividend
day returns that are also positively associated with the magnitude of the
bid-ask spread®’.

Despite the fact that the evidences outlined in most of the researches
indicated that the decline in share price is less than the amount of dividend;
the different tax-systems, the presence of transaction cost and risk as well as
other sources that generate the ex-dividend day anomaly have clouded the
issue. As a consequence, many researchers try to examine the ex-dividend
stock price behaviour in environments where many of the above parameters
are isolated. Thus, the scope of the current chapter is to investigate the

ex-dividend day anomaly in ASE, an environment where many potential

2 Graham et al. (2003) and Cloyd, Li, and Weaver (2004) argued that Frank and
Jagannathan model implies that, if prices are measured at the midpoint of the bid-ask
spread, the premium should be one or close to one compared to when it is measured with
closing prices.
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explanations are absent and an important institutional change took place
during the examination period.

One of the recent studies that try to isolate most of the frictions that
have been proposed in the literature, is that of Borges (2008). Borges (2008)
examines the ex-dividend day behaviour of stock prices in Lisbon Stock Mar-
ket and she found that the drop price to dividend ratio is still less than
the dividend paid®’. The contribution of her study is that she rejected the
tax-explanation hypothesis since it is inconsistent with the Portuguese tax-
regime. Due to the fact that dividends are always an integer multiple of tick
in accordance with the very small tick size (0,005 euro), Borges (2008) also

rejected the price discreteness hypothesis®!.

In addition, according to her
empirical results, there is not any clientele preference of capital gains with
respect to dividend, as she did not find any significant correlation between
the relative price drop and the dividend yield or payout ratio. Borges (2008)
concluded that the ex-dividend stock price behaviour remains an anomaly,
reflecting an inefficient market.

Yahyaee et al. (2008) conclusions are similar to Borges (2008), and they
examined ex-dividend day behavior in a special environment in Oman, which
is characterized by less frictional trading since they are no taxes on divi-
dend and capital gains, dividends paid annually, and prices are decimalized.
Again their results shows that stock prices drop by less than the amount
of dividends with positive abnormal returns on the ex-day®?. Due to the
distinctiveness of Oman market, these results cannot be explained by taxes
and price discreteness. Also, the hypothesis that dividend-capture traders
affect the ex-dividend day returns is inconsistent in Oman, as neither trans-

action costs nor risk inhibit arbitrage trading around ex-days. Moreover, the

30For the base sample, the relative price drop was 0.658, and for the restricted sample,
including the stocks where the number of calendar days between the cum-day and the
ex-day was equal or less than four, the relative price drop was 0.426.

31Tn Portugal, during her examination period the minimum dividend paid was 0.05 euros
that was an integer multiple of the tick 0.005 euros, and so there was no constraint imposed
by tick-size on the stock price.

32The average decline in stock price on the ex-dividend day ranges from 0.65 to 0.69
depending on the calculation of the premium using close cum-day prices and open ex-
day prices. The average abnormal return on the ex-day was 4.45%, whereas the median
abnormal return was 3.43%.
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short-term hypothesis is not valid in Oman, unlike the U.S., since through
the examination of abnormal trading volume around the ex-dividend day,
they found a significant reduction in trading volume. Yahyaee et al. (2008),
contrary to Borges (2008), found that the market microstructure influences
the ex-dividend day premium and ex-day return, since the use of midpoint
prices of bid-ask bounce indicates that stocks prices drop by the full amount
of dividends on the ex-day and ex-day abnormal returns are insignificantly
different from zero.

Regarding the Greek stock market, there are two empirical studies, de-
spite its special environment, that examine the stock price behaviour in
Athens Stock Exchange. Firstly, Milonas and Travlos (2001) analyze the
effects of ex-dividend day in share prices in the period 1994-1999. Their find-
ings were similar with the empirical literature in U.S. and non U.S. countries
since they show that on the ex-dividend day stock prices fall by less than the
dividend paid?®?. In view of the fact that in the Greek stock market there are
no tax effects, their conclusions were consistent with these of Hong-Kong and
Oman, where dividend income and capital gains are tax free. In addition,
due to the absent of market makers and the presence of computerized trad-
ing, the findings of Milonas and Travlos (2001) cannot be rendered to the
nuisance of dividend capturing as well as to bid-ask spread bounce since this
microstructure consideration is absent. The main contribution of their paper
was that they add one more study on existing literature that it is against the
differential taxation and the market microstructure explanations identified
by prior studies.

Dasilas (2009) has also examined the ex-dividend price and trading vol-
ume behaviour in the Greek stock market for a different time period, 2000-
2004, and he found similar results with Milonas and Travlos (2001), as stock

prices drop less by than the dividend amount**. Contrary to Milonas and

33The mean (median) Raw Price Ratio for the entire sample was 0.548 (0.728) with
t-statistic (p-value) 4.03 (0.00) respectively, suggesting that the difference of the mean
(median) from the corresponding theoretical value of 1.00 (1.00) was statistically significant
at the 0.01 level of significance. The mean (median) Market-Adjusted Raw Price Ratio was
0.681 (0.821) with corresponding t-statistic (p-value) of -3.61 (0.00), statistically significant
at the 0.01 level of significance.

34The mean (median) Raw Price Ratio using closing prices on cum-days and opening
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Travlos (2001), Dasilas (2009) after the examination of abnormal returns, us-
ing event study and regression analysis as well as abnormal trading volume
around the ex-dividend day, found strong evidences of short-term trading
which is consistent with the presence of dividend-capturing activities around
the ex-dividend day. He also presented evidences of a positive relationship
between the ex-day return and transaction costs, and a positive relationship
between the ex-day return and the dividend yield. Concerning the ex-day
abnormal trading volume, he found a positive relationship between the ex-
day abnormal trading volume and the dividend yield, while the relationship
between the ex-day abnormal trading volume and transaction costs was nega-
tive. These results are in absolute line with the predictions of the short-term
trading hypothesis as it has been described by Lakonishok and Vermaelen
(1986). Therefore, according to Dasilas (2009) the main reason for the stock
price anomaly on ex- dividend day in the Greek stock market is the short-
term trading explanation.

In the Greek stock market, despite the fact that there are only two stud-
ies that examined the ex-dividend stock price behavior with both of them
having identified the ex-dividend day price anomaly, each of them propose
different contradicting potential explanations. Thus, the goal of this study
is to enhance the understanding of stock price behaviour on ex-dividend day
in Greece, by examining again all the potential explanations proposed from
literature for the ex-dividend stock price behaviour, in a bigger time span
1996-2005, that includes the time interval of the previous studies. It also
takes into account any institutional change as well as any liquidity problem
that may be apparent in this time period and may affect stock prices on

ex-dividend day.

prices on ex-days was 0.146 (0.250) with t-statistic (pvalue) -3.69 (0.00), suggesting that
the difference of the mean (median) from the corresponding theoretical value of 1.00 (1.00)
was statistically significant at the 0.01 level of significance. The abnormal raw return on
ex-days was 0.008 statistically significant at the 0.01 level.

86



4.3 The Greek environment

The ASE was established on September 1876 when the government granted
the permission for its founding as autonomous public institution. Its main
objective was, and it remains until today, to guarantee the smooth operation
of capital market, adapted in each needs and requirements. Until the begging
of 1990 the ASE was almost entirely a domestic market with few investors as
well as few financial institutions and companies. However, from the middle
of 1990, a line of institutional developments in Athens Stock Exchange, in
accordance with the development process of Greek economy, the improvement
of its economic figures and its unswerving course to the stability and the
integration of country in the European Community, led to the alteration of
Greek Stock Exchange through the important increase of its size and the
innovation of its institutional framework and its operation.

As a result, the time period extended from 1993 until 1996 is characterized
by a continuous increased number of companies that use ASE to draw capital
causing great volatility in prices and indices. During the period 1997-2000,
the Greek economy was characterized by its attempt to readjust its macro-
economic condition so as to fulfill the criteria to become the 12th member of
the Euro Zone. At the same time the convergence of inflation and interest
rates to the EU levels, as well as the many public infrastructure projects
that were announced for the 2004 Olympic Games, led to a long-lasting rally
in equity prices in the ASE, creating an unexpected increase in the General
Stock Index of ASE. The closing price of General Index jumped from 954 in
1997 to 5794 in 2000 reaching its maximum level. The above developmental
course led to the nomination of Greek Stock Exchange market as developed
from the international institutional investors. The maturation of market was
proved beneficial, since it has increased considerably the attendance of for-
eigner investors. But despite the important increase of foreign investors in
Greece, from the middle of 2000 until the end of 2002 there were a remarkable
decrease in investment activities in ASE with the General Index decreasing
to 1748 at the end of 2002. After 2003 until 2005, there is a change in expec-

tations with an almost steadily upward trend that drift the General Index to
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Figure 1: Closing prices of General Index of Athens Stock Exchange from
January 1995 to December 2005
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reach 3663 at the end of 2005. The above description of the process of the
Athens Stock Exchange can be easily demonstrated through figure (1) which
illustrates the course of General Index from the begging 01.01.1995 until the
end of 2005.

The institutional set up and the taxation system of the Greek environment
has significant idiosyncratic characteristics that make very important the
examination of the stock price behaviour in the Athens Stock Exchange.
These characteristics, as they have briefly been described in the introduction,
isolate some of the most important explanations about the ex-day anomaly
making the examinations of the remaining explanations very important.

The main distinctiveness of the Greek environment is that in Greece as
in Chile and contrary to US market the distribution of dividend from firms is
mandatory if the firm is profitable. The dividend is determined by the man-
agerial board of director of the company, depending on the dividend policy
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that follows, and it is subject to the final approval at the shareholders Annual
General Meeting. The last one usually is closely related with financing and
investment decisions. The dividends are distributed to the shareholders once
a year, instead of US and no US markets that distribute dividend quarterly
or semi-annually, by the net profits that are presented in the annual financial
statements.

According to the article no 45(§2, b) of the law 2190,/1920, firms are oblig-
ated to distribute as cash dividends 6% of their common equity (Mandatory
dividend 1). Later according to article no 3 of the law 148/1967 which was
then modified according to article nol of the law 876/1979 firms are obliged to
distribute the above dividend only if it is greater than 35% times net income
minus tactical reserves (Mandatory dividend 2). Firms then, have to distrib-
ute the higher of the two mandatory dividends. When however, mandatory
dividend 2 is greater than mandatory dividend 1 then the general assembly
of shareholders requires a 65% majority to distribute the mandatory divi-
dend 1 with the requirement that the difference between the two amounts
will be capitalized in the balance sheet and will be distributed later as stock
dividends to entitled shareholders.

The unusual regularity environment in Greece limits the ability of firms
to adjust dividend yields to their clienteles’ desired level. Since investors
in high tax brackets that prefer profitable firms with low dividend yields
cannot easily create a portfolio that includes domestic firms to satisfy their
preferences, the dividend yield clienteles may not be as prevalent in Greece.

Another significant characteristic of the Greek environment is with re-
spect to the tax system that does not impose any personal taxes neither on
dividend nor on capital gains. According to Law 2065/1992, corporate divi-
dends are determined after corporate taxes have been deducted from profits
before taxes. More specifically, when firms distribute profits in form of divi-
dend, interim dividend, wage in the members of administrative council etc.,
they do not proceed in retaining the tax amount, because these incomes are
taxed in the name of company. Similarly no taxes are paid on capital gains.

The only tax that paid by investors is a flat rate 0.015% on every stock sale
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proceeds according to law 3296,/2004 %.

In addition, the specific trading characteristics of ASE make our study
very interesting. The ASE is an electronic order driven market with trading
hours to vary during the examination period from three hours until five
hours at the end of 2005. During the trading session, the electronic system
is based on the matching of orders according to price and time priorities.
Only ASE Members can execute purchase and sale orders for shares through
the Integrated Automatic Electronic Trading System (OASIS) of the market.
Due to lack of the necessary depth, the Athens Stock Exchange set price limits
in stock price movements in order to avoid sharp price increases caused by
‘buy manias’ and sharp declines caused by ‘sell panics’. The bid and offer
orders, given by members during a trading day can, be reversed or changed
at any time. The trading mechanism is continuous and strict price and time
priority rules are followed. For example, for any two or more buy (sell) orders
on the trading board, the order with the higher (lower) price has priority in
execution. Similarly, if two orders of the same type have similar prices, the
one noted on the board first has the priority in execution. The tick sizes are
very small and equal 1 cent of a euro for securities with a price up to 2.99
€, 2 cents for securities up to 59.99€ and 5 cents for the rest.

Commission costs in the ASE have been deregulated in 1996. Since then,
fees imposed by brokerage are set freely, but not above a maximum of 1%
set by the Association of Securities Firms. Commission fees are negotiable
depending on portfolio size, type of service offered and client categorization
(institutional investor, individual, mutual fund etc.). Short-selling in ASE is
not permitted and trades are cleared in two days after the day of transaction,
as long as all reports have been submitted at the end of each trading session
to the ASE by its members and they have been forwarded to the Central
Securities Depository (CSD) for their settlement.

To conclude, a very important characteristic of the Greek environment
that can affect the ex-dividend stock price behaviour in the Athens Stock
Exchange is how the price is adjusted on ex-day concerning the dividend

paid. Until 2001 the adjusted stock price (P.;) on ex dividend day equals

35Until 2001 this rate was 0.03% and it has decreased from 0.06% in 1999.
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the cum-price (P, ) minus the dividend paid (D): . At 03/04/2001 the ASE
Board of Directors approved the non-adjustment of the share price, in cases
of dividend distribution, i.e. the dividend is not deduced from the closing
price on the day prior to the ex-dividend one: P., = P.,,, . In this way, it is
left to the market forces to decide for the direction of price.

This Decision was published in OFFICIAL JOURNAL OF THE HEL-
LENIC REPUBLIC 355, Copy B 30/3/2001 and it become applied in the
2/4/2001. According to the ASE Board of Directors: "this decision will
enable investors to remain shareholders in each company for a longer time
period with a long-term prospect, as long as in the past, the dividend policy of
the listed companies did not play an important role, in combination with the
amount of the alternative returns. The argument is that a considerable divi-
dend (which forms long-term investors, stable shareholders of the Company)
reflects the boosting increasing course of a company and is a sign that this
developing course will continue. Finally, this decision of the ASE enables
the Greek Stock Market to get tuned in the developments of the mature Stock
Markets, such as the London Stock Exchange, the Deutsche Boerse and the
Australian Stock Exchange among others".

This study is the first one that considers this announcement and try to
examine whether this announcement improve the stock price behaviour on
ex-dividend day comparing a time period of five years before and five years
after the announcement. Taking into account all the conditions mentioned
above, which are present in the Greek environment, the study of the ex-
dividend stock price behaviour in such a framework is a challenge and it can
enhance the already existing literature that try to find a justified explanation

for the ex-day puzzle.

4.4 Data selection

The sample of this study includes all the firms listed in the Athens Stock Ex-
change (ASE) for the period January 1996 to December 2005 and that satisfy
the following criteria: 1) Firms must have distributed cash dividends every

year during the period under examination. 2) Firms that do not distribute
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dividends continuously or they distribute interim dividend are not included
in the sample. 3) Firm’s stock must be continuously traded (they are not
under supervision) during the examined period 1996-2005. 4) No stock splits,
stock dividends, or stock offerings have occurred during the same time win-
dow. 5) The ex- dividend date must be publicly available. 6) Traded prices
as well as trading volume is available in the [-20, +20] window around the
ex-dividend day.

The sources of all the data included in the analysis are obtained from
Dissemination Information Department of the ASE as well as from Datas-
tream. Out of 350 firms listed in the ASE until the end of 2005 only 50 firms
fulfilled the above requirements. Therefore, we examine 500 cash dividend
distributions.

Table 13 provides descriptive statistics for the total sample of 500 cash
dividend distributions. The average (median) distributed dividend per share
is 0.200 (0.100) euros, much higher compared to Dasilas (2009) with values
0.064 (0.050), and the average stock price on cum-day is 7.686 (4.180) euros.
The average (median) price drop between the cum-day and the ex-dividend
day is 0.151 (0.060), which is again higher than Dasilas (2009). The average
(median) dividend yield is 3.540% (2.660%), similar to Milonas and Trav-
los (2001), but much higher compared to that of Dasilas (2009) who found
1.700% (1.400%). The minimum dividend distributed is 0.008 euros and the

maximum is 2.600 euros.

Table 13: Descriptive Statistics of the Sample

Statistic Mean Median St. Dev. Min. Max.

Dividend (D) 0.2014 0.1000  0.3293  0.0080  2.6000
Price on Cum Day (P.,,) 7.6862 4.1800 11.0130 0.0260 95.5200
Dividend Yield (-2-) 0.0354 0.0266 0.0345  0.0014  0.3514

Pcum
Price Drop (Pym — P.)  0.1516  0.0600  0.5059  -1.4100 5.9900

The sample consists of 500 pure cash dividend ex-days for the Athens Stock Exchange (ASE)
stocks during the period from January 1996 to December 2005. D denotes the dividend per
share. The stock price (Peum) denotes the stock price on the cum-day. Dividend yield (%)
is the ratio between dividend per share and the stock price on the cum-dividend day. The stock
price (Pey) denotes the stock price on the ex-dividend day.
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4.5 Methodology and empirical results

4.5.1 The Price Behaviour on Ex-Dividend Day

In an environment where there is no taxation on dividends and on capital
gains, as in Greece, the no arbitrage condition (assuming constant any other

market or unsystematic influences) requires the following equality to hold:

Poym = FPey + D (39)

where, P.,,, is the stock price on cum day, P,, is the stock price on ex-day
and D is the dividend distributed.
By subtracting P., from both sides of the equation (39) and dividing by
D, the Raw Price Ratio (RPR) is obtained :
Peum — Pes
RPR = — 5 - 1 (40)
The RPR expresses the price change between the cum-day and the ex-
day in terms of the dividend, and ceteris paribus, must be equal to 1. So, its
theoretical value is 1 and in order to be tested the following null hypothesis

is tested:
Hypothesis 1°°: The mean of RPR =1

To correct potential bias introduced by daily price movements, and follow-
ing an approach similar to Michaely (1991), Naranjo et al. (2000), Graham et
al. (2003) and Milonas and Travlos (2001), an additional ratio is computed,
the Market Adjusted Price Ratio, adjusting the ex-day closing price by the

rate of return of the stock market composite index:

Pcum B [Pex/(l + Rm)]
D

MAPR adjusts the ex-dividend day closing price for the daily market

MAPR = (41)

return (Rm). In this study the daily market return is proxied by the Athens

36The same with hypothesis 1 in the literature subsection.
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Stock Exchange (ASE) composite stock index. Similar to RPR, the theoret-
ical value of M APR is 1 and the following null hypothesis is tested:

Hypothesis 2: The mean of MAPR =1

The price difference depicted in equation (40) can also be expressed in
terms of the price on the last cum day. By dividing with P,.,, both sides
of the equation (39) and after the necessary rearrangements, the Raw Price
Drop ratio (RPD) can be obtained:

Pcum - Pex D

RPD = = 42
Pcum Pcum ( )

This way, the criticism®’ that the RPR suffers from heteroskedasticity
due to the fact that the price difference in RPR is scaled by the dividend

amount. If the distributed dividend is too small then the influence in price

change is excessive. The theoretical value of RPD is equal to dividend yield
(DY).

Similar to M AP R, the ex-dividend day closing stock price is adjusted for
the daily market return (R,,), as it is proxied by the Athens Stock Exchange
(ASE) composite stock index. So, the Market-Adjusted Price Drop ratio
(MAPD) is computed as:

Pcum - [Pex/(l + Rm)]
Pcum

The theoretical value of M APD equals the dividend yield (DY'). So, the
following null hypotheses are tested for the RPD and M APD:

MAPD = (43)

Hypothesis 3: The mean of RPD = dividend yield
and respectively,
Hypothesis 4: The mean of MAPD = dividend yield

Finally, according to Milonas and Travlos (2001) the raw ex-dividend day

Return, (Ry) is computed as:

37See Michaely (1991), Boyd and Jagganathan (1994) and Bell and Jenkinson (2002),
among others.
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Pe:p - Pcum + D

and the Market-Adjusted ex-dividend day Excess Return, M AER is:

MAER = Ry — Ry, (45)

The theoretical value of MAER is 0. In other words, an investor who
buys the stock on cum day and sells it on ex-day receiving also the dividend,
makes no profits. To test the theoretical value of M AAR the following null
hypothesis is used:

Hypothesis 5:*® The mean of MAER =0

In this study, all the aforementioned ratios are calculated in two ways:
a) closing prices of stocks both on cum-dividend day and on ex-dividend
day are used, b) closing prices on cum-dividend day and opening prices on
ex-dividend day, are used. Measuring the ratios using the opening prices
on ex-dividend day, noises associated with daily price movements can be
eliminated.?® The current work presents only the first way since the results
are similar with the second approach.*’

Table 14 shows both the theoretical and the observed values of all the
ratios, that have been described above, for the total sample and for the
whole examination period 1996-2005. A t-test is used to examine whether the
differences of mean observed values with the theoretical ones are statistically
significant, whereas the median values are tested using the Wilcoxon signed
rank test. The mean RPR is 0.4947 with a t-statistic value -4.0318 implying
statistical significance at the 1% level of significance. The corresponding
median value is 0.6679, also with statistical significance at the 1% level of
significance. After adjusting for the daily market return, the mean (median)
value of M APR is 0.5386 (0.6684) and it is statistically significant at the 1%

level of significance.

38The same with hypothesis 2 in literature subsection.

39Elton and Gruber (1970) argue that opening prices reflect specialists’ adjusted closing
prices of previous day.

40The results of the second approach are available uppon request.
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Furthermore, Table 14 shows that both the PDR and M APD are less
than their theoretical value of dividend yield. More specifically, the mean
(median) value of PDR is 0.0186 (0.0200) and the mean (median) value of
MAPD is 0.0182 (0.0178). Both the mean and median observed values of
PDR and M AP DR are statistically significant at the 1% level of significance.
These results indicate that the ex-dividend stock price anomaly is valid in the
Greek environment. Moreover, the results of this study are consistent with
previous studies by Frank and Jagannathan (1998) on Hong Kong which has
similar tax treatment for dividends and capital gains as in Greece, and by
Milonas and Travlos (2001) and Dasilas (2009) on the Athens Stock Exchange

where taxes on dividends and capital gain are also absent.

Table 15 splits the sample above (panel A) and below (Panel B) the
median dividend yield (2.66%) of the total sample, in order for the difference
across groups of stocks of the above ratios, on the basis of dividend yield, to
be tested . As indicated from Panel A of Table 15 the mean (median) value
of RPR and MAPR is 0.4083 (0.7005) and 0.5082 (0.6111) respectively, with
all of them being statistically significant at the 1% level. Also, similar results
are obtained for the ratios PDR and MAPD.

Observing Panel B in Table 15 the mean (median) RPR is 0.5810 (0.6667)
while the mean (median) MAPR is 0.5689 (0.6743). As indicated by the
associated t-statistics (p-values), both of them are statistically different at
the 0.01 level, from their theoretical values. A similar conclusion can be
reached also by considering the PDR and the MAPD.

Similarly to the results from the sample of firms with dividend yields
below the median value, the associated mean (median) values of both ratios
and their corresponding t-statistics (p-values) indicate that the drop of the
stock price on the ex-dividend day is smaller than its theoretical value, which
equals the dividend yield. These findings imply that for firms with dividend
yields above the median value, stock prices on the ex-dividend day drop by

an amount that is smaller than the dividend paid.

Finally, in order for the stock price behaviour on the ex-day for the pe-
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riods “before” and “after” the change of the ex-dividend day share price
adjustment method to be examined, Table 16 is separated in two panels.
Then both the theoretical and observed values (mean and median) for the
four ratios along with their statistical tests are calculated.

Panel A refers to the sample of dividend distributions “before” the change
of the ex-dividend day price adjustment method, i.e. the period from 1996 to
2000, and Panel B refers to the sample of dividend distributions “after”, i.e.
the period from 2001 to 2005, during which the ex-dividend day price was
adjusted with the new method. In this way, the effect of the institutional
change can be analyzed. The launch of the new adjustment method in the
ASE is expected to reduce if not eliminate the difference between the dividend

paid and the price drop.

As shown in Panel A of Table 16, for the period “before” the change of
the ex-dividend day price adjustment method (from 1996 to 2000), the mean
(median) RPR for the sample of dividend distributions is 0.3660 (0.5815).
The corresponding t-statistic (p-value) is -2.7556 (0.0000), suggesting that
the difference of the mean (median) from the corresponding theoretical value
of 1.0000 (1.0000) is statistically significant at the 1% level of significance.
The mean (median) MARP is 0.5051 (0.5928) with corresponding t-statistic
(p-value) of -2.2110 (0.0000), that is also statistically significant at the 1%
level of significance.

The stock price behaviour on the ex-dividend day can also be analyzed
by comparing the RPD and the MAPD with their corresponding theoretical
values. The mean (median) RPD is 0.0163 (0.0164) with a corresponding t-
statistic (p-value) of -5.8737 (0.0026), which is statistically significant at the
1% level of significance. The mean (median) MAPD is 0.0165 (0.0159) with
a corresponding t-statistic (p-value) of -6.0914 (0.0020), that is statistically
significant at the 1% level of significance. Finally, the mean (median) DY is
0.0391(0.0237) with a corresponding t-statistic (p-value) of 13.7017 (0.0000),
is also statistically significant at the 1% level of significance.

In Panel B of Table 16, for the sample of dividend distributions “after” the
change of the ex-dividend day price adjustment method, period 2001-2005,
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the mean (median) RPR is 0.6233 (0.7290). The corresponding t-statistic (p-
value) is -3.7868 (0.00), suggesting that the difference of the mean (median)
from the corresponding theoretical value of 1.00 (1.0000) is statistically sig-
nificant at the 1% level of significance. The mean (median) MAPR is 0.5721
(0.7037) with a corresponding t-statistic (p-value) of -4.0181 (0.0000), and it
is statistically significant at the 1% level of significance. The mean (median)
RPD declined to 0.0209 (0.0230) with a corresponding t-statistic (p-value)
of -4.8135 (0.0009), that is statistically significant at the 1% level of signifi-
cance. The mean (median) MAPD is 0.0199 (0.0195) with a corresponding
t-statistic (p-value) of -5.5263 (0.0000), which is statistically significant at the
1% level of significance. Finally, the mean (median) DY is 0.0316 (0.0280)
with a corresponding t-statistic (p-value) of 28.0761 (0.0000), statistically
significant at the 1% level of significance.

Again, the results show that on the ex-dividend day the stock price
declines by an amount that is less than the dividend paid. However, it
is observed that after the change of the ex-dividend day price adjustment
method (“after” period) the raw price ratio, and the other ratios, are larger
than those of Panel A indicating pricing improvement.

The overall conclusion from Tables 14,15 and 16 is that on the ex-dividend
day stock prices drop by an amount that is smaller than the dividend dis-
tributed regardless the special framework of the Greek stock market. The
findings of this study confirm previous results from other markets where nei-
ther dividends nor capital gains are taxable (i.e. Frank and Jagannathan
(1998) and Kadapakkam (2000) for Hong Kong and Milonas and Travlos
(2001) and Dasilas (2009) for Greece). Also, the results are consistent with
evidence from countries where dividends are taxed heavier than capital gains.
In addition, the findings are in line with the corresponding results reported
by Grammatikos (1989) for the period after the 1984 tax reform. Also, this
value compares well, in general, with the corresponding mean values reported
by Michaely (1991) for the period April 1986-March 1987. This period is long
before the implementation of the 1986 Tax Reform Act that equalized the
tax treatment of dividend income and capital gains. Similarly, the findings
are also consistent with the results of Bali and Hite (1998). To the con-
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trary, the evidence of this study is inconsistent with the findings provided by
Green and Rydqvist (1999), on the ex-dividend day, where the stock price
was higher then the cum-price. They report a mean price ratio above 1 and
statistically different from 1, for a sample of Swedish lottery bonds which op-
erate in an environment with barriers to short-term arbitrage and with cash
distributions from such bonds enjoying a tax advantage relative to capital
gains. Finally, the ex-dividend stock price behaviour seems to be improved
after the change of the ex-dividend day price adjustment method but it does
not disappear, making this study very interesting since the main explana-
tions proposed from other markets for the ex-day anomaly are not valid in
the Greek environment. As it is noticeable, a change of a microstructure
feature increased the price drop on the ex-dividend day and decreased the
abnormal return on that day. While, there is no other plausible explanation
for the behaviour of the ex-dividend day returns in ASE, it is evident that

the market efficiency has improved.

4.5.2 Abnormal returns around ex-dividend day

An event type methodology is used (as described by Brown and Warner 1980,
1985) to evaluate the presence of abnormal returns using an event window
of 21 days around the ex-dividend day*'. Abnormal returns were computed
according to the “market model” and the “market-adjusted model ” in order
for the sensitivity of the results from market model to beta estimations to be
assessed. Specifically, for each stock j and day ¢, an abnormal return, AR,

is calculated as:

AR = R;; — ER,,,; with ER,,;, =@ +/b\Rmt in case of market model (46)

41For the implementation of the event type methodology, returns are computed over
170 days, from day -150 to day +20 relative to the ex-dividend day, which is day 0. The
period that starts at day t_5; and ends at day t_15¢ is declared as the "estimation period"
whereas, the period that starts at day t_oy and ends at day t199, including also the day
“0”, is declared as the ‘event period’. Under the market adjusted model it is assumed that
firm’s 7 beta is 1.
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ARj; = Rj; — R, in case of market adjusted model (47)

where Rj; is the return of stock j on day ¢t and R, is the return of the proxy
for the market portfolio on day ¢t. According to the "market-adjusted" model,
the return of the market portfolio captures the normal theoretical return
of each stock. The index of the ASE is used as the proxy for the market
portfolio. Cumulative abnormal returns are also computed for different time
periods during the event window. The null hypothesis for the examination

of the presence of abnormal returns on ex-dividend day is:
Hypothesis 6: The mean abnormal returns on ex-dividend day =0.

Table 17 reports daily average abnormal returns along with their t-statistics
for the event period, which starts 5 days before and ends 5 days after the
ex-dividend day (¢ = 0). Also, Table 17 displays the cumulative abnormal
returns (CARs) and associated t-statistics for the event windows (-5, -1),
(-2, -1), (+1, +2), and (41, +5) around the announcement day (ex-dividend
day, t = 0). Table 17 shows that the average abnormal return on ex-dividend
day computed by market model is 1.7002% and it si statistically significant
at the 1% level of significance. Similarly, when the market adjusted model
is used, the average abnormal return is 1.7181%, which is also statistically
significant at the 1% level of significance.

Moreover, on cum-day, comparing both models, the abnormal return is
positive and statistically significant at the 5% level of significance with values
0.3317% and 0.3648% respectively. In all other days around the ex-dividend
and cum day there is not any significant abnormal return. Similar is the
conclusion by observing the cumulative abnormal returns prior to the ex-
dividend period. The values of event periods (-5,-1) and (-2,-1) with respect
to market model are 0.9347% and 0.4430% with t-statistics 3.2200 and 2.4127
respectively, implying statistical significance at the 1% level of significance.
But the values of event periods (—5,-1) and (-2,-1) with respect to the market
adjusted model are 0.9992% and 0,5408% with t-statistics 3.2166 and 2.7528,

implying also statistical significance at the 1% level of significance. For the

103



event periods (41,+2) and (+1,+5) there are no statistically significant cu-

mulative abnormal returns.

The above results are in accordance with the results presented in Ta-
bles 14,15 and 16, in the sense that a price drop smaller than the dividend
distributed on ex-dividend day leads to potentially significant returns for ex-
ploitation. A possible explanation for the positive abnormal return may be
the differential taxation hypothesis of Elton and Gruber (1970), but because
of the fact that neither dividend nor capital gains are taxes in Greece, this
explanation is not valid. In addition the tick size effect proposed by Bali
and Hite (1998) is not applicable in ASE, since stock prices are decimalized.
Moreover, since market-makers are absent from the Greek stock market, the
argument of Frank and Jagganathan (1998) is not relevant.

The main explanation that could be attributed to the positive abnormal
returns is the sort-term trading hypothesis proposed by Kalay (1982). Since
short-term traders are interested in capturing the dividend, positive abnor-
mal returns should be found in days before the ex-dividend day and negative
after ex-day, reflecting the short term trading. The empirical results of Ta-
ble 17 indicate positive and statistical significant abnormal returns in the
event periods (-5,-1) and (-1,-2) before the ex-dividend day, but statistical
insignificant negative abnormal returns in the event periods (+1,42) and
(+1,+5) after the ex-day, not supporting the presence of short term trading
hypothesis.

Taking into account that institutional changes may shape investor trad-
ing decisions “before” and “after” their introduction, and thus, affect stock
returns on the ex-day that may inhibit the ex-dividend day price reduction,
Table 18 reports ex-dividend day abnormal returns (ARs) and cumulative
abnormal returns (CARs) for the period “before” (1996-2000) and “after”
(2001-2005) the change of the ex-dividend day price adjustment method?*2.
Following the same approach as before, the ASE General Index is used to

calculate the market returns. The upper part of Table 18 reports event days,

42Table 18 reports abnormal returns and cumulative abnormal returns estimated by
market-adjusted model. Similar are the results using market model and they are availiable
uppon request.
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the daily average market-adjusted abnormal returns (ARs) and the associ-
ated t-statistics for event days -5 to 45, relative to the announcement day
(ex-dividend day, ¢ = 0). The lower panel of Table 18 displays the cumu-
lative abnormal returns (CARs) and the associated t-statistics for the event
windows (-5, -1), (-2, -1), (+1, +2), and (+1, +5) around the announcement
day (ex-dividend day, t=0). The last two columns of Table 18 present the
statistical significance difference of average abnormal returns between the
period "after" and "before" the change of the ex-dividend day price adjust-
ment method, as well as the statistical significance of that differences using
a t-test.

During the period “before” the change of the ex-dividend day price ad-
justment method, the average abnormal return on the ex-dividend day is
2.2572%, which is highly significant at the 1% level of significance (t-statistic
= 10.9671). Also, the abnormal returns on day ¢ = —1 are statistically sig-
nificant at the 5% level of significance. The positive returns prior to the
ex-day may be due to increased buying by investors that are interested in
dividends. For the period “after” the change of the ex-dividend day price ad-
justment method the average abnormal return on the ex-dividend day drops
to 1.1790%, which is statistically significant at the 1% significance (t-statistic
= 5.7881).

Moreover, CARS during the period “before” are statistically significant
for the event periods (-5, -1 and -2, -1). For the period “after” the change
of the ex-dividend day price adjustment method, CARS are statistically in-
significant for all the selected event periods. Furthermore, the difference of
abnormal returns on ex-dividend day between the period "after" and the pe-
riod "before" is -1.0782% and it is statistically significant at the 1% level of
significance. Thus, it is observed that after the institutional change the ab-
normal returns decrease and CARS are statistically insignificant. This may
be due to improved pricing by the market, possibly an indication of enhanced

efficiency.
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4.5.3 Behaviour of Trading Volume around Ex-days

To further investigated the presence of short term trading around the ex-
dividend day, the data of trading volume are analyzed. Lakonishok and
Vermaelen (1986) argue that the influence of short-term traders around the
ex-day can best be investigated by examining abnormal volume around the
ex-day, because the investigation of stock price behaviour around the ex-
dividend day cannot discriminate the differential taxation explanation with
the short term trading one. According to them, the presence of positive
abnormal volume around the ex-day supports the existence of short term
traders, meaning that there are not any market frictions that impede arbi-
trage activity.

In this section the abnormal trading volume (AV) behaviour is exam-
ined over the 11-day period around the ex-dividend day (¢ = 0). Following
Lakonishok and Vermaelen (1986) and Koski and Scruggs (1998) approach,

the abnormal trading volume is computed as:

AViy=Viy — NV, (48)

where V}; is the trading volume on day ¢ of stock ¢, and NV; is the normal

average volume of company i estimated over the period ¢ + 11 to ¢t + 111

(100 days) relative to the ex-dividend day (¢ = 0). For the distributional

comparability across firms to be attained, the standardized cross-sectional
residuals procedure is used to derive the significance test:

AV,
SAV, = m (49)
where a(AVj;) is the estimated standard deviation computed in the pe-
riod t 4+ 11 through ¢ + 100.
If there is short term trading around the ex-dividend day the abnormal
trading volume must be statistically significant. The current work tests the

following null hypothesis:

Hypothesis 7: Abnormal trading volume on ex-dividend day equals to

Z€ro.
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Table 19 reports abnormal volumes (AVs) around the ex-dividend day
(t = 0) and the cumulative abnormal volumes (C'AVg) for the intervals (-1,
0), (-5, 0) and (+1, +5) and their relative t-statistics for the total period
under examination, 1996-2005. Table 19 indicates statistically significant
positive abnormal volumes for all the 5 days before the ex-dividend day as
well as on the ex-dividend day. The highest abnormal volume is observed on
the ex-dividend day, with a value of 0.5979% and with a t-statistic=2.1972,
and modified t-statistic=2.20674%, that is statistically significant at the 5%
level of significance. In cum day, the abnormal volume is 0.3955% with t-
statistic 5.0764 and modified t-statistic 6.9727, statistically significant at the
1% level of significance. All the subsequent 5 days after the ex-dividend day
there is not any observed statistically significant abnormal volume.

Similarly, the examination of cumulative abnormal volumes in Table 19
indicates that only the CAVs of the intervals (-5,0) and (-1,0) are positive
and statistical significance at the 1% level of significance, with values 0.9592%
and 2.2815% respectively . The cumulative abnormal volume of the interval
(+1,45) is also positive with a value of 0.4349% but statistically insignificant
at any conventional level of significance. As a consequence, the results of
Table 19, for the examination of the total sample period 1996-2005, do not
support the presence of short term trading hypothesis, contrary to the result
of Dasilas (2009).

In order to be tested whether the change of the ex-dividend day price ad-
justment method is a source of friction, that affects trading activity and thus
inhibits a proper adjustment to dividends, the total sample is separated into
two periods: “before” (1996-2000) and “after* (2001-2005) the institutional
change, where the volume of trade for that periods is analyzed. Table 20,
reports abnormal volume (AV') around the ex-dividend day (¢ = 0) and the
cumulative abnormal volumes for the intervals (-1, 0), (-5, 0) and (41, +5)
and their relative t-statistics for the periods “before” (1996-2000) and “after“

43 A modified t-statistic is calculate following Johnson (1978), by adjusting the t-tests
for asymmetric population. The modified t-test is : ¢ = ¢ + (ﬁ) (1 + 2t2) where S is

skewness and t is the regular t statistic.
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(2001-2005) the change of the ex-dividend day price adjustment method.

For the “before” period, positive abnormal volumes are observed, statis-
tically significant at the 10% level of significance (t=1.9179) on the ex-day
and most of the days preceding the ex-day. For the period “after®, on the
ex-day the abnormal volume is smaller and statistically significant at the 10%
level of significance. For both periods (“before” and “after®), the abnormal
volume becomes insignificant after the ex-day.

The abnormal volume prior to the ex-dividend day suggests that some
shareholders believe that the difference between the price cum-dividend and
price ex-dividend is greater than the amount of the dividend (Koski and
Scruggs (1998)). The results show that the introduction of the adjustment
method affects the volume of trade without, however, eliminating the ex-
dividend day behaviour. The above results do not satisfy the hypothesis for
the presence of short term-trading and contradict with the results of Dasilas

(2009) who finds evidence that support the short term-trading hypothesis.

Taking into account that trading volume is likely to be affected by trans-
action costs and the fact that there is a positive relation between trading
volume and dividend yield, since short-term investors prefer high yield stock
in order to be compensated for the transaction costs, as proposed by Lakon-
ishok and Vermaelen (1986), Kaproff and Walking (1990) and Michaely and
Vila (1996), the following two hypotheses are tested:

Hypothesis 8: Abnormal trading volume is negatively related to the level

of transaction cost.

Hypothesis 9: Abnormal trading volume is more pronounce for high

dividend yield stocks.

The implication of the above hypotheses is the following: as the cost of
trading increases, fewer investors are going to find profitable trading activities
around the ex-dividend day, and those who maybe do, they will trade for
less amount. As a consequence, stocks with lower transaction costs will

exhibit higher abnormal trading volume, around the ex-dividend day. Adding
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together the transactions costs in high yield stocks is less constraining and
dividend capture trading activities will be more pronounced for these stocks.

In order for the two hypotheses to be tested, the full sample is firstly
divided in two periods "before" and "after" the change of the ex-dividend
day price adjustment method, but after each subsample is ranked according
to the dividend yield. Therefore, three dividend yield groups are created,
from low to high dividend yield group. Then, three groups are created within
each dividend yield group according to the transaction cost: low, medium
and high. Note that the transaction cost is approximated, according to
Lakonishok and Vermaelen (1986) and Dasilas (2009), with respect to trading
size (normal trading volume) which is negatively related to the transaction
cost.

Table 21 and Table 22 report the average abnormal volumes (AVy) for the
intervals [-1, 0] and [-3, -1] respectively around the ex-dividend day (¢ = 0)
as well as their relative t-statistics, in parenthesis, for the period “before”
(1996-2000) and “after“ (2001-2005) the change of the ex-dividend day price
adjustment method, according to the categorization of each subsample as
described above!.

As reported in Tables 21 and 22, there is not any positive relation between
dividend yield and trading volume. More specifically, for the period "before"
(1996-2000), in Table 21, the average trading volume in high-dividend yield-
high trading size (lower transaction cost) group for the time interval [-1, 0] is
0.9284, that is statistically significant at the 5% level of significance. But it
is substantially smaller with respect to the cumulative trading volume of low-
dividend yield-high trading size (lower transaction cost) group that is 1.0877,
also statistically significant at the 5% level of significance. This difference
is much bigger when the same group is compared for the time interval [-3,-
1] (Table 22) with average trading volumes 0.7442 and 1.1902 respectively,
where both of them are statistically significant.

A similar conclusion can be reached by considering the average trading

44In Tables 21 and 22 as proxy for transaction cost is used the trading size which is
negatevely related to the transaction cost. Similar are the results when the inverse of
stock’s 7 closing price on the last cum dividend day is used as a proxy for the transaction
cost. Those results are also availiable upon request.
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volumes for the period "after" (2001-2005) for both time intervals [-1,0] (Ta-
ble 21) and [-3,-1] (Table 22). Again, there is not any relationship between
dividend yield and trading volume. More specific, the average trading vol-
ume of cum day and ex-day in high-dividend yield-high trading size group
is statistically insignificant (t=1.4499) and smaller with respect to the high-
dividend yield-low trading size group. The same conclusion can be drawn
considering the average trading volume of high-dividend yield-high trading
size group for the three days before the ex-dividend day (average trading
volume is statistically insignificant, t=0.8345, and smaller with respect to
the high-dividend yield-low trading size group ).

The overall conclusion from the examination of Tables 21 and 22 is that
the trading volume is not affected by the transaction costs and there is not
any positive relationship between dividend yield and trading volume. As a
result, none of the hypotheses, Hypothesis 7 and Hypothesis 8 concerning
trading volume, is valid. Moreover, the examination of Table 21 and Table
22 reveals that the change of price adjustment mechanism eliminates the
ex-dividend day price anomaly but it does not disappear, since most values
of the average trading volumes for each group in period "after" are smaller
with respect to the same group in period "before", leading to a more efficient
market. Furthermore, these results disagree with the empirical results of
Dasilas (2009), who concludes that the short-term trading activity is present
in Athens Stock Exchange.

4.5.4 Relationship between Abnormal Returns to Dividend Yield

and other Variables

Many studies about the United States and other countries (Grammatikos,
1989; Michaely, 1991 and Frank and Jagannathan, 1998), have argued that
there is a positive relationship between dividend yield (DY) and raw price ra-
tio (RPR) and a negative relationship between dividend yield and abnormal
returns(ARg)*. The higher the dividend yield of stocks the higher the raw

=4 . . .
45 As the price drop ratio increases the abnormal returns decrease.
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Table 21: Average abnormal returns for the time interval [-1,0] around the
ex-dividend day (t=0) for the periods "before" (1996 to 2000) and "after"
(2001 to 2005) the change of the ex-dividend day price adjustment method
and ranking of each subsamle firstly accordind to DY and after according to
Trading sizes
Firms distributed dividend 1996-2000 (N=250)
Trading size group

Low Median High Total
Low 0.1326 0.3872 1.0877 0.5319
(0.7000) (1.1057)  (2.0126**) (2.4152*%*)
DY group | Median 1.0243 0.2576 2.6556 0.4951
(0.9523) (0.8571) (1.2858) (2.5200%*%)
High -0.0701 -0.0764 0.9284 0.1727
(-0.5190) ~ (-0.5944) (2.1218*%) (1.5473)

Firms distributed dividend 2001-2005 (N=250)
Trading size group

Low Median High Total
Low -0.1985 0.1348 0.1405 0.1030
(-1.6751)  (0.6287) (0.6656) (1.0063)
DY group | Median 0.2831 -0.0083 0.3223 0.6947
(0.8852)  (-0.0523) (2.0105**%)  (2.0903**)
High 0.6641 0.7919 0.2560 0.4109

(2.0266%*) (1.7624%)  (1.4499)  (2.9052%**)

The table presents average abnormal volumes (AVs) with respective tests of significance
in parentheses, for the time interval [-1,0] around the ex-dividend day (f = 0) over the
periods “before” (1996 to 2000) and “after” (2001 to 2005) the change of the ex-dividend
day price adjustment method, since the sample is ranked according to Dividend Yield and

to Transaction Cost as be proxied by Trading Size (normal trading volume).

DY: is the dividend yield measured as the ratio PD
k¥ and * indicate significance at the 1%, 5% and 10% levels, respectively.
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Table 22: Average abnormal returns for the time interval [-3,-1] around the
ex-dividend day (t=0) for the periods "before" (1996 to 2000) and "after"
(2001 to 2005) the change of the ex-dividend day price adjustment method
and ranking of each subsamle firstly accordind to DY and after according to
Trading sizes
Firms distributed dividend 1996-2000 (N=250)
Trading size group

Low Median High Total

Low 0.2305 0.1996 1.1902 0.5319
(1.1563) (0.8128)  (2.0254**)  (2.4152*%*)

DY group | Median 0.5849 0.2438 0.6565 0.4951
(1.1549) (1.0890)  (2.9640***)  (2.5200*%)

High -0.0340 -0.1669 0.7442 0.1727

(-0.2561) (-1.6709%) (2.7354%***) 1.5473

Firms distributed dividend 2001-2005 (N=250)
Trading size group

Low Median High Total
Low -0.0484 -0.0288 0.3960 0.1030
(-0.3123)  (-0.1979) (1.7467%) (1.0063)
DY group | Median 0.9367 0.7756 0.3720 0.6947
(1.8401%)  (0.8784)  (2.1854**)  (2.0903**)
High 0.5141 0.5853 0.1204 0.4109

(2.2272%%)  (1.7450%)  (0.8345)  (2.9052%*)

The table presents average abnormal volumes (AVs) with respective tests of significance
in parentheses, for the time interval [-3,-1] around the ex-dividend day (¢ = 0) over the
periods “before” (1996 to 2000) and “after” (2001 to 2005) the change of the ex-dividend
day price adjustment method, since the sample is ranked according to Dividend Yield and

to Transaction Cost as be proxied by Trading Size (normal trading volume).

DY: is the dividend yield measured as the ratio PD
k¥ and * indicate significance at the 1%, 5% and 10% levels, respectively.
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price price ratios and the lower the abnormal returns. These findings support
the presence of a clientele effect, firstly proposed by Miller and Modigliani
(1961), where investors in low tax brackets hold high dividend yield stocks.
Another reason for the smaller ex-day price drop for low dividend yield stocks
is that these stocks may be ignored by traders due to relatively high trans-
action costs.

In order to be examined the relationship between the raw price ratios,
abnormal returns and dividend yields in the Athens Stock Exchange (ASE)
the total sample (500 ex-dividend days) is sorted into five Groups of equal
size based on the dividend yield. For each Group the average and median
values of, dividend yield, ex-day abnormal returns and raw price ratios is
reported. Table 23 reports the relative values. Although a clear pattern
cannot be found, there is no evidence that the abnormal returns decline or
the raw price ratio increases for higher yield stocks.

Regarding the first three Groups, the median raw price ratio increases
as the dividend yield increases but in the fourth and fifth it declines again.
The highest value of median raw price ratio is reported in Group 3 with a
value of 70.7610%, instead of Group 5 where the median value is 66.7939%.
The median abnormal returns increase monotonically as the dividend yield
increases, which is in sharp contrast to evidence from other markets. Group
5 has the highest median dividend yield of 6.7917% and should attract a lot
of attention from the ex-day traders. However, the median ex-day abnormal
return for this Group is a sizeable 2.3987%, which is statistically significant
at the 1% level of significance. The median ex-day return for the other four
yield Groups does not exceed 1.2325%.

The same conclusions can be drawn when the mean values are examined.
The mean RPR decreases in the second Group and it increases in the other
three Groups. The mean abnormal returns exhibit the same pattern as the
median. Despite the fact that the fifth Group has the highest mean dividend
yield of 8.4948% and should attract a lot of investors, the mean RPR is
61.7629% and the mean abnormal return is 4.0081% (extremely high with
respect to the other four Groups and statistically significant at the 1% level

of significance).
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Table 23: Raw price ratios (RPR) and abnormal returns (AR) sorted by
dividend yield into five groups for the total periods (1996-2005)
N Mean Median

Group 1 100

Dividend Yield % 0.8401 0.8999
RPR% 42.7544 56.7330
AR % 0.3523 0.4372
(t-statistic) / [pvalue] (1.1509)  [0.4161]
Group 2 100

Dividend Yield % 1.6697 1.6325
RPR% 25.1083 68.3334
AR % 1.1830 0.5123
(t-statistic) / [pvalue] (3.8249***) 0.0005]
Group 3 100

Dividend Yield % 2.6780 2.6562
RPR% 56.8117 70.7610
AR % 1.4288 1.1197
(t-statistic) / [pvalue] (5.3585%**)  [0.0000]
Group 4 100

Dividend Yield % 4.0051 3.9607
RPR% 60.8890 67.4631
AR % 1.6182 1.2325
(t-statistic) / [pvalue] (5.8902***)  [0.0000]
Group 5 100

Dividend Yield % 8.4948 6.7927
RPR% 61.7629 66.7939
AR % 4.0081 2.3987
(t-statistic) / [pvalue] (7.0539***)  [0.0000]

This table presents the total sample divided from five groups (of equal size N=100) based
on the dividend yield (DY) for the total period (1996-2005). The mean and median values
of raw price ratio and of abnormal returns are reported for each group as well as the
respective tests of significance for the abnormal returns. If P_; denotes the stock price
(in euro) on the last cum day, P the price of the stock on the ex-dividend day, and D
the dividend per share (in euro):

DY is the dividend yield measured as the ratio PL_l

RPR: is the raw price ratio, which is calculated as %

AR:is the abnormal returns, which are calculated using the market adjusted model

The t-statistics for mean abnormal returns are in parentheses and p-values for median
abnormal returns are in brackets.

Rk ** and * indicate significance at the 1%, 5% and 10% levels, respectively.
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The relationship between the raw price ratios, abnormal returns and divi-
dend yields in the ASE, from the effect of the introduction of the ex-dividend
day price adjustment method, is also investigated in this subsection. For this
reason, the sample is further sorted into five Groups of equal size based on
the dividend yield, “before” and “after” the change of the ex-dividend price
day adjustment method, and the associated values of ex-day abnormal re-
turns and raw price ratios are reported. Table 24 presents mean and median
abnormal returns and raw price ratios by dividend yield for the two periods.

For the period “before” the change of the adjustment method, in Table 24,
similar to previous studies (Kadapakkam and Martinez (2008)), the results
do not report a clear pattern since there is no evidence that the raw price
ratio increases or that the abnormal returns decline as the dividend yield
increases. Group 5, has the highest mean dividend yield of 10.9545% and
should attract attention from ex-day traders, but the ex-day abnormal return
for this Group is a sizeable 6.6847%, while the mean ex-day abnormal returns
of the other four dividend yield groups is lower then 2%. In the first three
Groups, the raw price ratio increases with the dividend yield and as dividend
yields become higher (Group 4 and 5) the raw price ratio decreases. The
median abnormal returns and raw price ratios, also, fluctuate as the dividend
yield increases. Thus, for the period "before" the introduction of the ex-day
adjustment method, there is no clear clientele effect, raw price ratios and
abnormal returns are not affected by the dividend yields. An additional
indication that the results of this study are in contrast to those of the US
studies that support the clientele effect is due to different taxation between
dividends and capital gains.

For the period “after”, in Table 24, under the change of the ex-dividend
day price adjustment method, it is observed that as the dividend yield in-
creases the mean abnormal returns fluctuate, while the mean raw price ratios
increase as dividend yields increase after Group 3. The median abnormal re-
turns increase as the dividend yield increases and drops sharply in the Group
with the highest dividend yield (Group 5). The median raw price ratios have
no clear pattern as dividend yields increase. Again, the Group with the high-
est dividend yield (Group 5) should attract the most attention, but the ex-day
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abnormal return for this Group is 1.2679% and the abnormal returns of the
other four dividend yield groups are between 0.7413% and 1.4758%. Thus,
for the period “after”, under the change of the ex-dividend day price adjust-
ment method it is observable that the two highest dividend yield groups have
lower abnormal returns and higher mean raw price ratios compared to the
period “before”. This cannot be attributed to a clientele effect and confirms
the previous results. Thus, the change of the adjustment method affects the
ex-dividend day returns in the ASE and confirms the hypothesis that the

new adjustment method improves market efficiency.

4.5.5 Cross sectional test

Since there is not any clear relationship between dividend yield and abnormal
returns, the cross sectional relationship of abnormal returns after controlling
for other variables is also analyzed in this section. More specific, it is ex-
amined the effect of transaction cost and risk on ex-dividend day stock price
behaviour. Kalay (1982) argues that if the price drop does not equal the
dividend then short term-traders, who face no differential taxes on dividends
versus capital gains, could make abnormal returns by receiving a risk free
dividend. Taking into account this effect, this study follows previous re-
search (e.g. Kaproff and Walking, 1988; Kadapakkam, 2000; Yahyaee et al.,
2008 and Dasilas, 2009) and includes as a proxy for the transaction costs
the inverse of stock price on the last cum-day (ﬁ) If transaction costs
were inhibiting the arbitrage of positive ex-day returns, a significant positive
coefficient is expected to be found for this variable.

Another factor that might impede dividend capture activities on ex-day is
risk. Because the ex-dividend stock price is not known, the price drop might
be bigger or smaller than the dividend amount, as a consequence the short-
term traders cannot receive a riskless dividend. So, ex-dividend day returns
must include a risk premium in order to compensate traders for the risk
sharing (Michaely and Vila, 1996). In order to take into account this effect,
a risk measure similar to that used in previous studies (e.g. Michaely and
Vila, 1996; Kadapakkam, 2000; Yahyaee et al., 2008) is also used in this study.
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Table 24: Raw price ratios (RPR) and abnormal returns (AR) sorted by div-
idend yield into five groups for the periods "before" (1996-2000) and "after"
(2001-2005) the change of the ex-dividend day price adjustment method

“Before” “After”
Period 1996-2000 N=250 Period 2001-2005 N=250

N Mean Median Mean Median
Group 1 50
Dividend Yield % 0.6915 0.7367 1.0533 1.1735
RPR% 6.4150 95.3184 59.5780 23.8095
AR % 0.2230 0.1272 0.7413 0.6259
(t-statistic) / [pvalue] (0.4930) [0.8469] (2.1316*%) [0.0258]
Group 2 50
Dividend Yield % 1.3885 1.3833 2.0167 2.0414
RPR% 12.0824 40.4760 40.4578 75.0449
AR % 1.0215 0.4272 1.2445 0.7153
(t-statistic) / [pvalue] (2.0464*%) [0.1616] (3.0988*+%*) [0.0031]
Group 3 50
Dividend Yield % 2.4057 2.3725 2.8272 2.7962
RPR% 69.0556 80.2112 66.1874 59.2892
AR % 1.4332 1.3183 1.1655 1.1197
(t-statistic) / [pvalue] (3.2176*%*%) [0.0022]  (3.8957***)  [0.0002]
Group 4 50
Dividend Yield % 4.1128 3.9619 3.9332 3.9127
RPR% 48.4795 55.1861 68.3685 72.9021
AR % 1.9236 1.2983 1.4758 1.2103
(t-statistic) / [pvalue] (4.4014*%%%)  [0.0000]  (3.8933***)  [0.0001]
Group 5 50
Dividend Yield % 10.9545 9.1573 5.9919 5.8512
RPR% 46.9459 49.7617 77.0830 85.4466
AR % 6.6847 5.4664 1.2679 0.5374
(t-statistic) / [pvalue] (6.9136***)  [0.0000]  (4.5614***)  [0.0002]

This table presents the total sample divided from five groups (of equal size N=50) based on
the dividend yield (DY) for the periods “before” (1996-2000) and “after” (2001-2005) the
change of the ex-dividend day price adjustment method.. The mean and median values
of raw price ratios and of abnormal returns are reported for each group as well as the
respective tests of significance for the abnormal returns. If P_; denotes the stock price
(in euro) on the last cum day, Fy the price of the stock on the ex-dividend day, and [
the dividend per share (in euro):

DY': is the dividend yield measured as the ratio -2—

P_y

RPR: is the raw price ratio, which is calculated as PO_DPA

AR:is the abnormal returns, which are calculated using the market adjusted model
The t-statistics for mean abnormal returns are in parentheses and p-values for median
abnormal returns are in brackets.

roxx kK and * indicate significance at the 1%, 5% and 10% levels, respectively.
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More specific, this study uses the measure of ;’; as the standard deviation of
the residuals from a market model regression of daily returns for the dividend
paying stocks on daily market returns divided by the standard deviation of
daily market returns. Since a short-term trader has to be compensated for
taking extra risk, it is expected that a positive relationship between the ex-
day abnormal returns and our risk proxy may exist.

Finally, this section examines whether abnormal returns are affected by
the institutional change of the share adjustment process. For that issue to
be addressed, a dummy variable is created based on the day of the enforce-
ment (30/03/2001). A negative value of this variable would suggest that the
abnormal return is lower after the enforcement, meaning that the Decision
improves the ex-day anomaly.

Thus, abnormal returns AR are regressed on the following independent
variables: the dividend yield of stock ¢ (DY;). The transaction cost < L >,

Pcumi

which is calculated as the inverse of stock’s i closing price P.,,i, where the
last cum dividend day is used as a proxy for transaction costs. Risk (;—:;)
is the standard deviation of the residuals from estimating the market model,
normalized by market risk (a proxy for idiosyncratic risk). The variable
adjustment method (AM) is a dummy variable for the ex-dividend day price
adjustment method which takes the value of zero (0) for the period “before”
the new adjustment method (1996-2000) and one (1) for the period “after”
(2001-2005).

The regression model is as follows:

cumsa Omi

AR; = ap + a1 (DY;) + az ( ) +as (Uei ) + asAM + e; (50)

The results that are reported in Table 25 show that the coefficient of
dividend yield is positive and statistically significant at the 1% level of sig-
nificance. That result supports the presence of tax-effect or short-term trad-
ing and it is consistent with the predictions of other studies. (e.g. Dasilas,
2009; Kadapakkam, 2000 and Frank and Jagannathan, 1998). On the other
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Table 25: Cross-sectional regression analysis of abnormal returns on the ex-
dividend day for the total periods (1996-2005)

AR; = ag + a1(DY;) + as (#) + as (”‘”') + asAM + e;

mi Omi

ao DY, Pcimi ZeL AM Adjusted R?
-0.0033 0.6176 0.0029 0.0003 -0.0060 0.3490

(-0.8407)  (13.0690%**) (0.7987) (0.1275) (-2.0824**)

The table shows regression results explaining the ex-dividend day abnormal return (AR).
The independent variables are:

AR;:is the abnormal return as estimated previously.

DY ;:is the dividend yield for stock i.

: is the inverse of stock’s i closing price on the last cum dividend day as a proxy for

Pcumi
transaction costs.
Tei

:is the standard deviation of the residuals from estimating the market model, normal-

mi

ized by market risk (a proxy for idiosyncratic risk).

AM::is a dummy variable for the ex-dividend day price adjustment method, which takes
on a value of zero (0) for the period “before” the new adjustment method (1996-2000) and
one (1) for the period “after” (2001-2005).

The t -statistics are in parentheses.
*

** and ** indicate significance at the 1% and 5% levels, respectively.

hand neither the coefficient of transaction cost nor of the risk is statistically
significant at any conventional level of significance with t-statistics (0.7987)
and (0.1275) respectively.

These results indicate that, from one hand the transaction costs do not
prevent arbitrage activity and risk considerations do not impede arbitrage
activity from the other. That is inconsistent with the empirical results of
Dasilas (2009) for the Greek stock market and indicate that neither the trans-
action costs nor the trading risk affect abnormal returns on the ex-dividend
day, since they do not provide profitable opportunities for arbitragers. The
fact that the coefficient of the dummy variable is negative with a value of
-0.0060 and statistically significant at the 1% level of significance, supports
the previous results that abnormal returns are reduced during the period “af-

ter” the introduction of the new ex-dividend day price adjustment method
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in the ASE, confirming the improvement of the market pricing.

4.5.6 Illiquidity test

Finally, this study analyzes whether liquidity affects mean and median raw
price ratios as well as mean and median abnormal returns. Taking into con-
sideration the fact that data for bid ask spread*®, transaction-by-transaction
market impact*”, probability of information-based trading*® and other intra-
day and microstructure data are not available in the Greek stock market and
for the sample period under question so as to be calculated a measure of
liquidity, the current study uses the illiquidity measure proposed by Amihud
(2002) instead. In order for this measure to be calculated, it is necessary for
daily data on returns and volume to be obtained.

Stock illiquidity is defined as the average ratio of the daily absolute return
to the trading volume in euros, (value of trade (euros)) on that day and it is

given from the formula:

| Ritl
VOLy

where: R;; is the return on stock i on day t and VOL;; is the respective daily

(51)

volume in euros.

The illiquidity measure calculates the absolute (percentage) price change
per euro or daily trading volume or the order flow necessary to induce prices
to rise or fall by one euro. In case of the ex-dividend stock price drop, the
illiquidity ratio can be a significant impediment affecting the ex-dividend
stock price behaviour. The illiquidity ratio can also be interpreted as a
measure of consensus belief among investors about new information, and in
the current study about the ex-dividend stock price drop. If investors agree
about the ex-dividend price drop, the stock price changes without trading,

while disagreement among investors induces increase in trading volume.

46Gee, Amihud and Mendelson (1986), Eleswarapu (1997).
17See, Kyle (1985), Brennan and Subrahmanyam (1996).
48Gee, Easley et al. (1999).
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In order to be examined whether illiquidity affects ex-dividend day stock
price behaviour in the Athens Stock Exchange (ASE), the relationship be-
tween the raw price ratios, abnormal returns and illiquidity is examined by
sorting the total sample (500 ex-dividend days) into five Groups of equal
size in a descending order, from high to low, based on the illiquidity ratio.
Reported for each Group is the average and median values of the ex-day ab-
normal returns and the raw price ratios. Table 26 presents the results and it
can be seen that as illiquidity declines the median raw price ratio increases
monotonically. Indeed, in high illiquidity Group (low liquidity), Group 1, the
median RPR is 25.0549%, whereas in Group 3 the median RPR is 70.7143%,
and in the lowest illiquidity Group (high liquidity), Group 5, the respective
median value is 100,0000%. This result means that illiquidity (liquidity) af-
fects the stock price behaviour in Athens Stock Exchange. More precisely, in
the lowest illiquidity Group, the price drop is equal to the dividend amount.
As a consequence in that Group, the ex-dividend price anomaly is cancelled
out. The same increase of mean values of RPR as illiquidity declines, except
the Group 4, is noticeable from the results of Table 26.

A similar interested conclusion can be drawn if the relationship of abnor-
mal return and illiquidity ratio is examined in Table 26. As illiquidity declines
from Group 1 to Group 5, the median abnormal returns also decline. As a
result, a positive relationship between abnormal returns and illiquidity is pre-
sented. Indeed, the median average abnormal returns decline from 2.8132%
in Group 1 to 1.4377% in Group 2 , to 0.8710% in Group 3, to 0.6211% in
Group 4 and to 0.3548% in Group 5. Similar is the direction of the mean
abnormal returns, from 3.3377% in Group 1, the abnormal returns decline
to 0.4484% in Group 5.

Moreover, the relationship between the raw price ratios, abnormal re-
turns and illiquidity in the ASE, before and after the introduction of the
ex-dividend day price adjustment method, is examined. In this case, the
sample is sorted into five Groups of equal size based on the illiquidity ratio
and the associated values of ex-day abnormal returns and raw price ratios are

reported. Table 27 presents the mean and median abnormal returns as well
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Table 26: Raw price ratios (RPR) and abnormal returns (AR) for five groups
of shares based on the share’s illiquidity ratio (illiq) for the total periods
(1996-2005)

N Mean Median

Group 1 100

Highest illiquidity

RPR% 32.1944 25.0549
AR % 3.3377 2.8132

(t-statistic) / [pvalue] (6.4800***) " [0.0000]
Group 2 100

RPR% 39.6149 57.9832
AR % 1.8287 1.4377

(t-statistic) / [pvalue] (5.4859***)  [0.0000]
Group 3 100

RPR% 68.9317 70.7143
AR % 1.3683 0.8710

(t-statistic) / [pvalue] (3.7613***)  [0.0004]
Group 4 100

RPR% 28.2451 85.7668
AR % 1.0896 0.6211

(t-statistic) / [pvalue] (3.1378*F*)  [0.0017]
Group 5 100

Lowest illiquidity

RPR% 82.5925  100.0000
AR % 0.4484 0.3548

(t-statistic) / [pvalue] (2.1046**)  [0.0367]

The table presents the total sample divided into five groups of shares (of equal size) based
on the share’s illiquidity ratio (illiq). For each illiquidity group mean and median raw
price ratios (RP R) and abnormal returns (A R) with their respective test of significance

are calculated. Results reported concern the total period (1996-2005). Following Amihud
(2002) Illiquidity (Illiq) of each share is computed as: illiqt:vl.g@_t where: R;; is the
return on stock i on day t and V'O Lj; is the respective daily volume in euro. RPR is the
Poy—P_1
D
are calculated using the market adjusted model

raw price ratio, which is calculated as and AR is the abnormal returns, which

The t-statistics for mean abnormal returns are in parentheses and p-values for median

abnormal returns are in brackets.

*#* and ** indicate significance at the 1% and 5% levels, respectively.
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as the raw price ratios according to illiquidity ratio for the periods “before”
and “after” the change of the ex-dividend price day adjustment method.

For the period “before”, in Table 27, the change of the adjustment method,
a clear positive pattern between mean and median abnormal returns and illig-
uidity ratio is found, similar to the analysis of the total sample presented in
Table 26. As illiquidity declines abnormal returns also decline close to zero.
More specific, in the Group with the highest illiquidity, Group 1, the mean
and median abnormal return is 5.5241% and 4.5599% respectively, both being
statistically significant. But, in the Group with the lowest illiquidity, Group
5, which also attracts the attention of the ex-day traders, the ex-day mean
(median) abnormal return is close to zero with a value of 0.7664% (0.6650%).

The relationship of RPR is negative with respect to illiquidity ratio and
the median values of raw price ratio follow a monotonically negative rela-
tionship based to illiquidity. From 13.6633% in Group 1, the median value
of raw price ratio becomes 84.8783% in Group 5. On the other hand there
is not a clear pattern between mean values of raw price ratio and illiquidity
ratio. The highest mean value, 80.2220%, is reported in Group 3, whereas in
Group 5 the mean raw price ratio is 60.0272%. Thus, “before” the introduc-
tion of the ex-day adjustment method, it is obvious that illiquidity affects
stock price behaviour on the ex-dividend day.

Similar is the movement of abnormal returns and raw price ratios for the
period “after”, in Table 27, the change of the ex-dividend day price adjust-
ment method. As illiquidity decreases the abnormal returns gets close to
zero, while the raw price ratios gets close to 1. Very important is the behav-
iour of stock prices on Group 5, the Group with the lowest illiquidity. In this
Group, the median abnormal return is 0.3184% but not statistically signifi-
cant different from zero and the median value of raw price ratio is 100.0000%.
This means that the price drop, in this Group, equals the dividend amount
absorbing any profitable short term trading on the ex-dividend day.

Similar is the movement of mean abnormal returns and mean raw price
ratios. In Group 5, the mean abnormal return is 0.3435% and the mean
raw price ratio is 84.9911%, whereas the values in Group 1 are 1.3644% and
60.1814% respectively. Thus, the period “after” the change of the ex-dividend
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day price adjustment method it is observable that almost all the Groups have
lower abnormal returns and higher mean raw price ratios compared to the
period “before”. Thus, the change of the adjustment method affects the ex-
dividend day returns in the ASE and confirms the hypothesis of this study
that the new adjustment method improves market efficiency.

In summary, the above results indicate that liquidity explanations are
the dominant cause of ex-day premium deviating from one and the ex-day
abnormal returns deviating from zero. In case where the liquidity effects are
taken into account, at the margin, the price drop on the ex-dividend day

equals the dividend amount.

4.6 Conclusion

This study analyzes the ex-dividend stock price behaviour in the Athens
Stock exchange. The Greek market is chosen due to peculiarities of its insti-
tutional framework. The absence of differential taxation between dividend
and capital gains, since nor dividend nor capital gains are taxed, is one of the
basic characteristics of the Greek environment. An additional distinctiveness
is the mandatory distribution of dividend from profitable firms according to
law 2190/1920 along with the fact that dividends are distributed annually.
The very small tick size of stocks as well as that dividends are always integer
multiples of tick size adds another important factor in the examination of
stock price behavior in the Athens Stock Exchange.

Despite the facts that in a market like the Greek one would expect that
the stock prices on the ex-dividend day should drop by an amount equal
to the dividend, the empirical evidence of this study shows that the price
drop is smaller than the dividend. More specific, the average raw price ratio
(RPR) is 0.4947 and the market adjusted price ratio is 0.5386. Both ratios
are statistically significant different from their theoretical values of 1.00 at
any conventional level of significance. Similarly, there is a positive abnormal
return on the ex-dividend day 1.7181 %, which is statistically significant at
1% level.
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Table 27: Raw price ratios (RPR) and abnormal returns (AR) for five groups
of shares based on the share’s illiquidity ratio (illiq) for the periods "before"
(1996-2000) and "after" (2001-2005) the change of the ex-dividend day price
adjustment method

“Before” “After”
Period 1996-2000 N=250 Period 2001-2005 N=250

N Mean Median Mean Median
Group 1 50
Highest illiquidity
RPR% 3.3635 13.6333 60.1814 39.0000
AR % 5.5241 4.5599 1.3644 2.0714
(t-statistic) / [pvalue] (6.2484***)  [0.0000] ~ (2.9860***)  [0.0025]
Group 2 50
RPR% 13.3940 46.7290 64.2654 66.6667
AR % 2.1903 1.4451 1.5103 1.3049
(t-statistic) / [pvalue] (3.7490***)  [0.0006]  (3.8996***)  [0.0001]
Group 3 50
RPR% 80.2220 76.6284 42.6611 60.0000
AR % 1.7500 0.9639 1.2577 0.9761
(t-statistic) / [pvalue] (2.5365%%) [0.0484]  (4.4522***)  [0.0003]
Group 4 50
RPR% 11.5522 77.4648 65.9364 88.8889
AR % 0.8921 0.3162 1.1481 0.8461
(t-statistic) / [pvalue] (1.3475) [0.3712] (3.4058**%) [0.0008]
Group 5 50
Lowest illiquidity
RPR% 60.0272 84.8783 84.9911 100.0000
AR % 0.7654 0.6650 0.3435 0.3184
(t-statistic) / [pvalue] (2.1241%) [0.0956] (1.8132%) [0.0536]

The table presents the total sample divided into five groups of shares (of equal size) based
on the share’s illiquidity ratio (illiq). For each illiquidity group mean and median raw price
ratios (RPR) and abnormal returns (AR) with their respective test of significance are
calculated. Results reported concern the periods “before” (1996-2000) and “after” (2001-

2005) the change of the ex-dividend day price adjustment method. Following Amihud
(2002) Tlliquidity (Illiq) of each share is computed as: illiqtzvlg"z‘“ where: R;; is the
return on stock i on day t and V' OLj;; is the respective daily volume in euro. RPR is the
raw price ratio, which is calculated as % and AR is the abnormal returns, which

are calculated using the market adjusted model
The t-statistics for mean abnormal returns are in parentheses and p-values for median
abnormal returns are in brackets.

wax K and * indicate significance at the 1%, 5% and 10% levels, respectively.
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Moreover, the examination of the abnormal returns as well as the abnor-
mal volumes around the ex-dividend day, do not reveal evidence of short-term
trading, contrary to the results of Dasilas (2009). Both variables are not af-
fected by commonly used measures of transaction costs, such us the inverse
of price on cum day and trading volume. Furthermore, the cross sectional
analysis of abnormal returns to dividend yield, after controlling for other
variables such as the idiosyncratic risk and transaction costs, reveals that
none of them can affect abnormal returns.

These findings are consistent with the results of other studies, with no
taxes on dividends or on capital gains, like the Greek case study. Yahyaee et
al. (2008) who use a unique data set from Oman and Frank and Frank and
Jagannathan (1998) who examine the stock price behavior on Hong-Kong,
find that the price drop is less than the dividend paid. Moreover, the results
of this study is in line with previous studies for the Greek stock market by
Travlos and Milonas (2001) and Dasilas (2009).

This study also analyzes the effect of the ASE switching to the new mech-
anism that adjust the ex-dividend day stock prices. Under the new method,
market transactions determine the opening price on the ex-dividend day.
A ten year period (1996-2005) is investigated, by dividing it into two sub-
periods. The first sub-period "before” (1996-2000) the introduction of the
new ex-dividend day price adjustment method and the second sub-period
"after” (2001-2005) the enforcement of the new method. The results of both
periods are compared and reveal that the average premium from 36.60% be-
fore the change, becomes 62.33% after the enforcement of the new adjustment
mechanism. Proportional is also the reduction in average abnormal return,
going from 2.2570% to 1.1790%. The abnormal volume remains statistically
significant in both periods (“before” and “after”), however the volume is
slightly smaller after the new adjustment method. The results also suggest
that the less legislative intervention via the adjustment method the more
improved the pricing by the market, which is an indication of improved effi-
ciency.

It is also shown that the microstructure impediments, such as illiquidity,

could be a dominant source of the ex-dividend price behaviour. When the
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sample is ranked in a descending order in five equal Groups according to
illiquidity ratio, as proposed by Amihud (2002), it is revealed that illiquidity
might be the main reason of the ex-day premium deviating from one and the
ex-day abnormal returns deviating from zero. Indeed, for the “after” period,
the median raw price ratio for low illiquidity (high liquid stock) is 100% and
the abnormal return is 0.0032%, statistically significant at the 1% level of
significance. In this Group the price drop on the ex-dividend day equals the
dividend amount and there is not any profitable opportunities for short term
traders, since the abnormal return is close to zero.

In sum, the main contribution of this study is that the ex-dividend day
stock price behaviour cannot be attributed to tax effects, despite the fact
that the ex-dividend anomaly is present, since the differential taxation of
dividend and capital gains is absent. Moreover, the empirical evidences of
this study do not support the short term hypothesis, as proposed from Dasilas
(2009) for the Greek market, since short-term trading is not present in the
Greek environment. In this sense, this study contribute to the literature
by suggesting that the institutional change has improved efficiency and that
illiquidity proved to be a significant impediment on the ex-dividend price
adjustment in the absent of taxes and other microstructure impediments
such as bid-ask spread, limit order adjustment mechanism, market maker,

tick size and price discreteness.
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5 Dividend increase announcements in a dif-

ferent institutional setting: The case of Greece

5.1 Introduction

Following the influencing work of Lintner (1956) there was evidence that the
dividend payment decision is important for management and possibly not as
trivial for firm value, as suggested by Miller and Modigliani (1958, 1961).
Recently, DeAngelo and DeAngelo (2006, 2007) and Ross (2005) argued that
even in frictionless markets dividend policy is as important as investment
policy. Even though this line of thought is influential, the approach of this
study is towards the asymmetric information stride of modern corporate fi-
nance. For example, Brav et al. (2005) present empirical evidence, based
on an extensive questionnaire, that managers believe that dividend payouts
convey information about the mean and/or riskiness of future earnings but
they do not consciously use dividends as a costly signal. This information
could assist in identifying among the different strands of dividend signaling
models and hypotheses, the ones that have the best potential in fitting the
data and have any chance in predicting actual dividend behaviour.

In relevant literature, several hypotheses have been derived to explain
these effects. The dividend signaling hypothesis, suggests that there is in-
formation asymmetry about the firm’s prospects between management and
outside investors (the former know more) and dividends may be used to re-
duce these asymmetries. For instance, Bhattacharya (1979) and John and
Williams (1985) imply that the dividend decision encompasses a costly sig-
nal due to external financing and heavier dividend taxation correspondingly,
while Miller and Rock (1985) in essence suggest that adverse selection dis-
sipation is related to the distortion in the firm’s investment decision. All
three of these seminal papers on dividend signaling are consistent with the

deliberate use of dividends as signals of future earnings prospects®.

49The first two require however, either concurrent resorting to external financing or
double taxing dividends. One or both of these conditions may fail to occur in a specific
market. Only the last of these models could be also consistent with the absence of any

132



Thus, an unexpected dividend increase (decrease) signals positive (nega-
tive) firm prospects to investors, a positive relation between firm prospects
and dividend changes®. Also, this hypothesis explains why management is
reluctant to alter its dividend payments. If management increases its div-
idend, investors will expect the firm to maintain this higher level, while a
dividend decrease signals that management is pessimistic of the firm’s earn-
ings prospects, (i.e. see Asquith and Mullins, 1986).

Easterbrook (1984) argues that an increase in dividends signifies value
increasing discipline on the part of the management. Jensen (1986) suggests
that when managers (agents) have excess cash flows and insufficient invest-
ment opportunities (bad news), they will distribute the excess cash flow to
shareholders (owners) to reduce agency conflicts between the shareholders
and managers, (free cash flow hypothesis)®!. Extensions of these approaches
are the monitoring effects described in Shleifer and Vishny (1986), Fluck
(1999) and Allen, Bernardo and Welch (2000), where major stockholders or
outside stockholders receive increased dividends in the process of enforcing
value maximizing investment decisions. In an asymmetric information con-
text these theories compete with signaling models for the prediction of the
positive abnormal returns. Empirical evidence has provided an abundance
of potentially conflicting results surrounding the dividend announcement.

In addition, LaPorta et al (2000), introduce investor protection and its

variation between common law (high protection) and civil law (low protec-

signaling motive. In a sources and uses of funds sense, higher than expected dividends
signify either higher future earnings (good news) or insufficient good investments (bad
news).

20For the signaling effect of dividend changes see: Aharony and Swary, 1980; Asquith
and Mullins, 1983; Easterbrook, 1984; Kalay and Loewenstein, 1985; Healy and Palepu,
1988; Benartzi et al., 1997; Nissim and Ziv, 2001; Brav et al., 2005; Yilmaz and Selcuk,
2010; Al-Yahyaee et al., 2011; and Dasilas and Leventis, 2011.

>l Free cash flow is cash flow in excess of that required to fund all projects that have
positive net present values when discounted at the relevant cost of capital. Conflicts of
interest between shareholders and managers over dividends may be serious when the firm
generates substantial free cash flow. Once the decision to distribute free cash flow is
made, the choice of payment method (repurchase or cash) depends on the firm’s previous
stock performance, excess cash flow, leverage, and insider ownership at the time of the
repurchase. However note that, in the ASE firms are not allowed to repurchase shares in
order to channel excess cash to their shareholders (in Greece share repurchases are carried
out through the open market).
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tion) countries to investigate how the agency theory of dividends best de-
scribes dividend payouts around the world. Because "a bird in the bush
can fly away", outside investors force higher dividends in high protection
countries especially from firms with low growth potential. As with costly
signaling, higher dividends reducing agency costs should increase their value,
ceteris paribus. In low protection countries however, the growth distinction
should not produce the same result (flight is easier; outside investors try to
get whatever they can). Alternatively, dividends could be viewed as a substi-
tute for legal protection. In this context growth firms pay higher dividends
to boost reputation and hence their investment funding prospects.

Alternatively, Grullon et al. (2002), propose the "maturity hypothesis"
according to which firms that have grown to maturity may face less sys-
tematic risk (“good” news) but also less profitable investment opportunities
(“bad” news). It then becomes an empirical issue as to which effect is dom-
inant. If good news dominates, then one can conclude favorably for the in-
tentional signaling hypothesis. In this context more possibilities are open for
theoretical analysis and empirical investigation in specific markets. Actually,
the second possibility prompts to further analysis of the kind of information
involuntarily revealed form an unanticipated dividend change depending on
the type of asymmetries a market exhibits. Grullon et al., (2002), find little
or no evidence that dividend changes predict abnormal variations in earnings.

From the above it is clear that the information that might be revealed
through dividend announcements, which may also depend on various asym-
metries and characteristics that a market exhibits, is very diversified. Thus,
this study investigates the type of information released via dividend increase
announcements in the Greek capital market rendering this analysis poten-
tially useful.

The institutional setting of the Greek capital market for the period in-
vestigated is different from that of most other countries. The special circum-
stances of Greek environment make this study a promising laboratory. A ba-
sic differentiation is taxation since dividends are taxed only at the company

level while at the personal level incomes from dividends and capital gains are
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not taxed®. However, other market characteristics may have a more signif-
icant effect on stock prices, when dividend increases are announced (specif-
ically: minimum mandatory dividends, and corporate control concentration
(low ownership diffusion of firms)).

Greece is a civil law country with a required minimum dividend payment.
In Greece, it is mandatory for profitable firms to distribute at least a certain
fixed percentage of their earnings in the form of cash dividends (minimum
mandatory dividends (MMD)). During the investigation period, 2000-2004,
Greek firms are obligated to distribute cash dividends equal to at least one of
the following: (a) 6% of their common equity (minimum mandatory dividend
type 1 (MMD1)), or (b) 35% of the net income minus tactical reserves (min-
imum mandatory dividend type 2 (MMD2)), which ever MMD is higher®.

In this study, dividend increase announcements equal to the MMD are
denoted as “expected” and dividend increase announcements higher than the
MMD are denoted as “unexpected”. Additionally in this study a more strict
definition is implemented in order to distinguish anticipated versus unan-
ticipated dividend increase announcements. Namely, an increase dividend
announcement is categorized as “historically related average unexpected”
(“hra-unexpected”), if the announced dividend in year ¢ is both higher than
the MMD and higher than the average dividend of the previous three years
(from t — 1 to t — 3) plus one standard deviation of the average dividend of
the three past years. Profitable firms that choose voluntarily to announce
“unexpected” or “hra- unexpected” dividend increases, obviously, have capi-
tal needs smaller than their earnings and investors may assume that the firm

will maintain this higher dividend level in the future and that earnings will

52Qther countries where dividend and capital gains are not taxed are: Hong Kong
(Kadapakkam, 2000); and Oman (Al-Yahyaee et al., 2008).

93If MMD?2 is greater then MMD1, the firm may decide to distribute the MMD1 only if
the general assembly of shareholders has a 65% majority, and they also agree to capitalize
the difference between the two MMDs (MMD2 minus MMD1) in the balance sheet, and
at a later date distribute it in the form of a stock dividend to entitled shareholders (see
Laws: 2190 of 1920 (article 45/2B), A.N.148 of 1967 (article 3), and 876 of 1979 (article
1)). Also, the firm may avoid dividends if the general assembly has a 80% majority, and the
decision is followed by a stock dividend as before. Today firms are obligated to distribute
the MMD2.
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be repeated, which is considered as “good” news®. These cases usually are
well promoted by the companies and are welcomed by investors, thus, a pos-
itive price reaction is observed in the ASE accordingly (Dasilas and Leventis
(2011)) (“signaling hypothesis”).

However, both “unexpected” and “hra-unexpected” dividend increases
may, also, be a consequence of: insufficient investment opportunities, firm
maturity, shareholders withdrawing cash, or any combination of these. All al-
ternative motives typically may be viewed as negative firm prospects (“bad”
news) and usually are not revealed with the dividend increase announce-
ments. The lack of concurrent firm details may create uncertainty and neg-
ative expectations to investors — there have been cases where negative infor-
mation related to the firm’s prospects were disclosed (or rumors publicized)
after the dividend increase announcement.

When considering the corporate control concentration (ownership diffu-
sion characteristic), low ownership diffusion reduces information asymmetries
and agency issues between management and outside shareholders. Many of
the firms listed on the ASE, and most of them are used in this study, have
a significant number of their shares owned either by the state or by a few
major shareholders (usually members of the same family) that may also hold
management positions. Presumably, management has more information con-
cerning firm prospects than outside investors. In Greece the presence of
MMD is one more advantage in favor of less conflicts, since the distribution
of MMD minimize the available cash resources that managers control and
they could allocate in activities that benefit them®®, contrary to the share-
holders’ interest. The less unmonitored available cash to the managers, the
harder it is for them to invest in negative NPV projects. Thus, when man-
agement announces “unexpected” or “hra-unexpected” dividend increases, in
accordance with the minimum required dividend, either they may be looking

after their own interests (need to withdraw cash) or firms have insufficient

*"Management is reluctant to alter its dividend payments (signalling hypothesis) and,
as mentioned earlier on, firms listed in the ASE are not permitted to allocate excess cash
to their shareholders through share repurchases.

»These activities can range from lavish expenses on corporate jets to unjustifiable ac-
quisitions and expansions.
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investment opportunities. Both interpretations have a negative effect on the
share price.

Therefore, the testable hypotheses of this study are three. First, firms
announcing “expected” dividend should not experience statistically signifi-
cant abnormal returns (no surprise for shareholders or investors). Moreover,
since outside investors are protected by means of a minimum mandatory div-
idend, the argument of lowering agency costs may not apply in the Greek
stock market. As a result the free cash flow hypothesis proposed by Jensen
(1986) cannot be implemented in this study. Second, firms that announce
both “unexpected” and "hra-unexpected" dividend increases above manda-
tory without concurrent information concerning firm prospects are likely to
experience negative abnormal returns. As it is mentioned above, “unex-
pected” dividend increases are higher than the minimum required dividend,
which is a significant 35% with respect to net income, may signal insufficient
investment opportunities, firm maturity, or shareholders’ need to withdraw
cash. Third, in case there are significant abnormal returns during the period
closer to the announcement day then the dividend announcements convey
new information to the marketplace and affect firm’s value. Any signifi-
cant abnormal returns around the announcement day will indicate that the
irrelevance theory introduced by Miller and Modigliani (1961) cannot be val-
idated. In addition, the possible presence of significant abnormal returns
would challenge the tax-based signaling model of John and Williams (1985)
which argue that higher taxes on dividends relative to capital gains are a
necessary condition for dividends to be informative, since in Greek envi-
ronment dividends are not taxed. Therefore, only the theoretical model of
Bhattacharya (1979) and Miller and Rock (1985) can justify any observable
abnormal return around the announcement day. But taking into account the
minimum required dividend in Greece, both of these models may not be able
to justify a positive relationship between dividend changes and subsequent
share price reaction.

The results indicate that announcements of “expected” dividend increases
do not have statistically significant effect on share prices; they have no new

information for investors (they are not perceived as signals). On the other
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hand announcements of both “unexpected” and “hra-unexpected” dividend
increases show statistically negative abnormal returns one day after the divi-
dend announcement. Since these announcements are not linked to concurrent
information (newspaper articles, press releases, etc.) concerning profitable
investment opportunities and future earnings, they probably make investors
skeptical and, thus, may be regarded as signals of “bad” news. Also, firms
announcing “unexpected” and “hra-unexpected” dividend increases may be
looking after their own interests by withdrawing cash or firms might have
insufficient profitable investment opportunities and so they have decided to
distribute the free cash flow. Both motives result in negative returns as it is
confirmed from the empirical analysis. The presence of statistical negative
abnormal returns after the announcement of a dividend increase found in ASE
challenges both the irrelevance theory introduced by Miller and Modigliani
(1961) as well as the necessary presence of differential taxation between divi-
dends and capital gains in order the former to work as a signaling mechanism.

This study contributes to the research on dividend announcements in
three ways: First, it presents a plausible alternative rationalization why in-
vestors may earn negative returns when “unexpected” or “hra-unexpected”
dividend increases are announced; Second, it provides information from a
different institutional setting (minimum mandatory dividend, and ownership
structure); outside investors lack full access to all the information that may
help identify the price effect of “unexpected” or “hra-unexpected” payout in-
creases; Finally, it enriches the available evidence on this particular segment
of literature, and enhances our understanding, as well as that of investors
and practitioners, on the price formation process when dividend increases
are announced.

The rest of this study is organized as follows: Section 2, presents a brief
review of the related literature; Section 3, describes the data and the method-
ology; Section 4, presents the empirical results and Section 5, summarizes this

study.
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5.2 Literature Review

The literature consists of a significant number of empirical studies showing
that dividend change announcements are positively related with stock returns
in the days surrounding the dividend change announcement. It is well estab-
lished that the dividend announcements contain information, since markets
react favorably to announcements of dividend increases “good news” and
adversely to announcements of dividend decreases “bad news”. The implica-
tion is that dividend increases represent positive signal about the company’s
prospects, whereas dividend decreases represent negative signal about the
company’s future prospects.

Aharony and Swary (1980), using a sample of 149 industrial firms listed
on the New York Stock Exchange, investigate the effects of quarterly div-
idend announcements that made on a separately date from earnings an-
nouncements. Similar to Pettit (1972)%°) they verified that cash dividend
announcements provide information beyond that already provided by the
quarterly earnings data. Their findings indicated that abnormal returns were
not significantly different from zero in cases where firms did not change their
dividends. In the case of dividend increases, there were positive abnormal
returns, and most of the statistically significant abnormal returns occurred
during days t — 1 and t = 0 (announcement day). In case of dividend de-
creases, there were negative abnormal returns during the twenty days sur-
rounding announcement dates, and similar to the case of dividend increases,
most of the significant abnormal returns occurred during days t—1 and ¢t = 0.
Thus, their results supported the information content of dividend hypothesis.

Asquith and Mullins (1983) investigated the impact of dividend initiation
announcements on shareholders’ wealth by analyzing 168 firms that paid no
dividends either during their corporate histories or for at least the last ten
years. They tested the average daily excess stock returns ten days before
and ten days after the announcement of dividend initiation. For the two-

day announcement period their results show that there is an excess return of

56Petit (1972) showed that a significant price increase follows announcements of dividend
increases and a significant price drop follows announcements of dividend decreases.
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about 3.7%. Moreover, using cross-sectional regression Asquith and Mullins
(1983) found a positive and significant relationship between the magnitude
of initial dividends and the abnormal returns on the announcement day.
Their results are much larger in magnitude than Aharony and Swary’s (1980)
results.

Michaely, Thaler, and Womack (1995) examined the impact of both ini-
tiations and omissions of cash dividends on share prices reaction. They ob-
served 561 dividend initiation events and 887 dividend omission events over
the period of 1964 to 1988. By using "buy and hold" method they calcu-
lated the excess returns of the securities for a three-day event period, and
for monthly periods before or after the event respectively. Michaely et al.
(1995) documented that, during three days surrounding the announcements,
the average excess return was about -7.0% for omissions and 3.4% for divi-
dend initiations. They noted that the market reactions to dividend omissions
are greater than for dividend initiations. This implies that the market re-
acts optimistically toward dividend initiations (or increases). However, the
market is more pessimistic in response to the announcements of dividend
omissions (or decreases). Michaely et al. (1995) also found significant long-
run drifts in stock prices in response to dividend initiations and omissions.
They reported 7.5% excess returns after one year of initiation announcements
and 24.8% after three years. For dividend omissions they reported abnormal
returns of —11.0% in the first year and —15.3% after three years. The price
impact may explain, to some extent, why managers are so reluctant to cut
dividends.

Amihud and Murgia (1997) employed regression analysis to test whether
the dividend changes convey information about firms’ values. Using a sample
of 200 German firms listed on Frankfurt Stock Exchange, Amihud and Murgia
(1997) examined the stock price reaction to dividend announcements. They
used 255 events of dividend increase and 51 events of dividend decrease for
the period 1988-1992, and they compared the results with findings of studies
based on US data. Amihud and Murgia (1997) reported that the average
excess return of stock prices is 0.97% for dividend increase and —1.73% for

dividend decrease. In addition, they observed that even though the earnings

140



news preceded dividend change announcements, dividends still have signifi-
cant information. However, the findings of this study are inconsistent with
tax-based signalling models (John and William, 1985) because dividends in
Germany are not tax-disadvantaged and thus share prices should not react
to dividend changes.

Travlos, Trigeorgis and Vafeas (2001) provided evidence from an emerging
market in favour of the dividend signalling hypothesis. They used a sample
of 41 announcements of cash dividend increase and 39 announcements of
stock dividends for firms listed on the Cyprus Stock Exchange for the pe-
riod 1985-1995, and examined market reaction to the announcement of cash
dividend increases and stock dividends. Travlos et al. (2001) found positive
and significant abnormal returns for both cash dividend increases and stock
dividend announcements and interpreted their results as consistent with the
signalling hypothesis.

Bali (2003) presented evidence consistent with the preceding results, as
he reported an average 1.17% abnormal return for dividend increases and
-5.87% abnormal return for decreases studying dividend announcements for
firms traded in NYSE-AMEX for a period extended from January 1965 to
December 1992. In addition, Bali (2003) examined the long run drifts of stock
prices reaction to dividend increases and decreases and reinforced Michaely
et al. (1995) findings.

Yilmaz and Gunay (2006) examined the effects of cash dividend payments
on stock returns and trading volumes in the Istanbul Stock Exchange from
1995 to 2003. They found that prices start to rise a few sessions before
cash dividend payments and fall less than dividend payments on the ex-
dividend day, and finally decreasing in the sessions following the payment.
The results of trading volume analysis showed a considerable upward shift
before the payment date and that the volume became stable after the ex-
dividend date. The findings supported price-volume reaction discussions on
the dividend payment date and the significant effect of cash dividends on the
stock market.

More recently, Yilmaz (2010) studied the market reaction to dividend

change announcements at the Istanbul Stock Exchange using an event study
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analysis and testing a sample of 184 announcements made by 46 companies
during the period 2005 to 2008. He constructed an event window consist of
three days, one day before and one day after the announcement day, in order
to examine the market reaction to dividend announcements. His results were
consistent with the information content of signaling hypothesis, since the
market reacted positively to dividend increases 0.54%, negatively to dividend
decreases -1.05% and did not react to constant dividends.

Yahyaee et al. (2011) examine the information content of cash dividend
announcements for the period between January 1997 and August 2005, in a
unique environment such as of Oman. The data set of Oman is unique for a
number of reasons: Firstly, there are no taxes on dividends and capital gains,
like Greece, offering to researchers the possibility to test the tax-based signal-
ing models (Bhattacharya (1979) and John and Williams (1985)) argument
that higher taxes on dividends relative to capital gains are a necessary condi-
tion for dividends to be informative. Secondly, most of Omani companies are
owned by a small number of investors who have controlling interests, leading
to a high concentration of shares ownership reducing information asymmetry
between managers and shareholders (diminished role for dividends). Finally,
there is low corporate transparency, which implies a positive effect for divi-
dends, and most companies change their dividends almost every year.

Despite the special environment of Oman’s stock market, Yahyaee et al.
(2011) show that cash dividend announcements convey information to the
market since they found positive abnormal returns around to dividend in-
creases announcements “good signal” and negative ones around to dividend
decreases announcements “bad signal”. The existence of abnormal returns
around the dividend announcements is in contrast with tax-based signaling
models, since in Oman there are no taxes on dividends and on capital gains.
The characteristics of Oman’s market are very similar to the Greek market
where there is no tax on dividends and capital gains and the concentration
of shares’ ownership is very high.

There are two studies that examine the market reaction to cash dividend
announcement for the Greek market. More specific, Vazakidis and Athianos

(2010) investigate the reaction of the stock prices to the announcements of

142



cash dividends by firms listed at the FTSE/ATHEX 20 and FTSE/ATHEX
Mid 40 for a fixed period 2004-2008. Vazakidis and Athianos (2010) used
the classical event study methodology, in order to measure the abnormal
returns of companies’ stock prices that occurred during an event period 20
days before and after the announcement day (event day). Since they find
statistical significant abnormal activity in the stock market both before and
after the dividend announcements they did not support the irrelevance the-
ory introduced by Miller and Modigliani (1961). Due to the fact that they
did not observe statistically significant abnormal returns to most of the an-
nouncement days, they argued that investors expected the positive impact of
dividend announcements to stock prices, and they adapted their own port-
folios according to their expectations. Finally, the statistically significant
(at 10% level of significance) negative market reaction throughout the post-
announcement period is interpreted by Vazakidis and Athianos (2010) as a
bad signal for firm’s prospects. They argued that investors interpret the news
from the dividend announcements as ominous for the firms’ future and thus
they react with a negative manner.

More recently, Dasilas and Leventis (2011) investigate both the stock
price and trading volume market reaction to cash dividend announcements
for the period 2000-2004 using a data set of 231 dividend announcements
(129 divided increases, 58 dividend decreases and 44 no dividend changes)
from firms listed on the Athens Stock Exchange (ASE) during that period
and fulfill their criteria. Dasilas and Leventis (2011) employed a standard
event study methodology with an event window 11 days around the dividend
announcement date (¢ = 0) in order to examine the stock price behaviour on
dividend announcements.

When firms were announcing dividend increases the abnormal return was
0.48% on the announcement day, statistically significant at the 10% level of
significance, and 0.60% on the previous day, also statistically significant at
the 1% level of significance. Moreover the cumulative abnormal returns for
the three days around to the announcement day, including that day, were
1.172%, statistically significant at the 1% level of significance. In case where

firms were announcing dividend decreases there was a negative reaction to the
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market, consistent with the notion that a dividend decrease conveys negative
information to the public, resulting in stock price drop. Finally when firms
were not changing their dividend payment, Dasilas and Leventis (2011) did
not find significant market reactions on all days of the event window. Their
empirical findings are in line with prior studies from US and abroad that sup-
port dividend signalling hypothesis, since they found that a dividend increase
conveys positive information to the market, a dividend decrease conveys neg-
ative information to the market and no dividend change conveys insignificant
information to the market. In addition Dasilas and Leventis (2011) suggested
that stock prices absorb the release of corporate news quickly and efficiently,
since in the remaining post and pre-announcement period, excluding the day
t —1 and ¢t + 1 around the announcement day, the market reaction did not
display any significance abnormal behaviour. Finally, they found evidences
that the trading volume moves in the same direction as the dividend change

signals, as it happened with stock prices.

5.3 Methodology and Data

5.3.1 Methodology

Previous studies have proposed various approaches to define dividend in-
creases as “unexpected”. Several researchers simply compare the announced
dividend (Dy) to the dividend of the previous period (D_;), (Below et al.,
(1996), Canina (1999), Mikhail et al. (1999), Travlos et al. (2001) and Fuller
and Thankor, (2002) among others), others stipulate that a dividend change
is “unexpected” if the previous dividend was constant for a certain number of
consecutive years. Thus, Balachandran and Theobald (2001) require at least
three continuous constant dividend payments, while Fukuda (2000) proposes
a two year period as sufficient. Still others identify a dividend change as
“unexpected” in terms of a minimum percentage change of the announced
dividend (Dy) from that of the previous period (D_;). Indeed, Dhillon and
Johnson (1994) require a shift of at least 30%, Amihud and Li (2002) require

a change larger than 5%, while Grullon et al. (2002) examine a range be-
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tween 12.5% and 500% and Hu (2003) proposes a range between 10% and
500%. Hence, it is obvious that there is no generally accepted method to
define a dividend increase as “unexpected”.

In this study a dividend increase announcement is characterized as “ex-
pected” when the announced dividend (D) in current year ¢ = 0 is equal
to the expected minimum mandatory dividend (eMMD) corresponding to
current earnings, according to legislation (Dy = eM M D). The increased an-
nounced dividend (Dy) that is higher than the expected minimum mandatory
dividend (eM M D) is characterized as “unexpected” or “historically average
unexpected (hra-unexpected)”.

A dividend increase announcements is characterized as “unexpected”,
when the announced dividend (Dg) on year t = 0 is simply higher than
the expected minimum mandatory dividend (e M M D) corresponding to cur-
rent earnings, according to legislation (Dy > eM M D). Whereas, a dividend
increase announcements is characterized as “historically average unexpected"
(hra-unexpected) when the announced dividend (Dy) is: both higher than
the expected minimum mandatory dividend (eM M D) and higher than the
average dividend of the previous three years (D_; to D_3) plus one standard
deviation of the average three years dividend.

Under the second definition more strictly requirements are necessary in
order to be characterized a dividend increase announcement as unexpected.
This way the current study can examine the information content of a "really"
unanticipated announcement. The announced dividend on year ¢ = 0 must
be not only higher than the previous years’ dividend but also higher than the
average three years historic dividend. Taking into account that managers are
reluctant to change their dividend policy every year, they try to smooth them
instead, such a dividend increase announcement (hra-unexpected) should
signal news to the market.

The event type methodology®”, as described by Brown and Warner (1980,
1985), is used to examine the market reaction during a dividend announce-

ment. For the event type methodology to be applied, daily raw returns (R;)

STEvent study methodology also is used from Travlos et al. (2001), Gurgul et al. (2003),
McClusky et al. (2006), Dasilas & Leventis (2011), Yahyaee et al. (2011), among others.
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were computed over 220 days, from day ¢ — 200 to day ¢ + 20 relative to the
dividend announcement day, which is at day ¢ = 0, as the following equation
(52):

Ry = ln(Pit) - ln(Pitfl) (52)

where, P;; denotes the daily closing price of the stock ¢ on day ¢ and P;;_;
is the daily closing price of the same stock on the previous day (¢ — 1).

The period starting at day ¢ — 51 and ending at day ¢t — 150 is declared as
the "estimation period" whereas, the period starting at day ¢ —20 and ending
at day t + 20, including also the day ¢ = 0 is declared as the "event period".
Following Brown and Warner (1980, 1985), in case of missing returns, the
parameter estimation excludes both the day of the missing return and the
return of the subsequent day. For the computation of returns from a small
number of transaction prices to be avoided, stocks with fewer than 30 trading
days in the estimation period, from day ¢ — 150 to ¢t — 51, were deleted from
the sample. The “event period” that is used in this study is lengthy enough
in order to be investigated if there is a leakage of information before the
announcement or if there is any delay in the reaction of investors, through
the examination of the adjustment’s speed to the information revealed.

For each day in the event period, the effect of dividend announcements on
stock market is isolated, abnormal returns are computed using the “market
model” as well as the “market-adjusted” model’®.

According to market model for each stock ¢ the expected stock return is

equal to equation (53):

E(th) =a; + 51Rmt + et (53)

where E(Rj) is company’s i expected return on day ¢, R, is market’s index
return on day ¢, a; and 3, are firm’s specific constant and e;; denotes error
term which is assumed to be distributed as white noise.

The firm’s specific coeflicients, a; and (;, are estimated by an Ordinary

Least Square estimation, through a regression on daily stock returns to mar-

8In market adjusted model it is assumed that firm’s i beta is 1.
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ket return from the day ¢ = —200 to day ¢t = —51, where t = 0 is the
announcement day. The General Index of the Athens Stock Exchange (ASE)
is used to calculate market returns. Then, the abnormal return, AR;; , is the

difference between the realized and the expected return.

where R;; is company’s ¢ real return on day t and F(R;) is company’s i
expected return on day ¢.
According to the “market-adjusted” model for each stock i and day ft,

abnormal returns or excess returns are computed as:

where R;; is the return of stock i on day ¢ and R,,; is the return of the proxy
for the market portfolio on day t.

Again, the General Index of the Athens Stock Exchange (ASE) is used
to calculate market returns. According to the "market-adjusted" model, the
return of the market portfolio captures the normal theoretical return of each
stock. The index of the ASE is used as the proxy for the market portfolio.

To neutralize firm-specific price variations caused by events other than
the particular announcement being investigated (dividend announcement),
this study calculates the cross-sectional average abnormal returns (AR;) for
each stock in the sample during each of the 21 days that constitute the event

period.

N
AR, = —21}1 R (56)

where AR, is the sample average abnormal returns during day ¢ and N is the
number of stocks in the sample.

Due to the fact that events did not occur at the same point in time for the
N stocks in the sample, the cross-sectional average neutralizes firm-specific
variations unrelated to the event of interest.

The final step in the analysis of stock price reaction to dividend announce-
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ment is for the cumulative average abnormal returns (CAR’s) to be calculated
for different time intervals within the event period. The cumulative average
abnormal return (CAR) for the N stocks in the sample beginning at time t;

through time 5 is computed as:

ts
CARuy 1y = Y AR, (57)
t=t1

Standard parametric tests are implemented in order to test for the statisti-
cal significance of the sample average abnormal daily rates of returns (AR;)
and cumulative average abnormal returns (CAR, 4,)) for the N stocks in
the sample. If the information content of dividends hypothesis is valid, then
average abnormal returns and/or the cumulative average abnormal returns
should be significantly different from zero in case there is a dividend increase
announcement.

Under the unique Greek environment, “expected” dividend increase an-
nouncements should reveal average abnormal returns and cumulative average
abnormal returns not significantly different from zero, since the announce-
ment of dividend is mandatory from the law. Without the minimum manda-
tory dividend distribution, firms may not announce dividend or they may
choose an announce lower than the mandatory one.

On the other hand “unexpected” or “hra-unexpected” dividend increases
announcements should reveal positive or negative average abnormal returns
and cumulative average abnormal returns, according to how the market in-

terprets these announcements.

5.3.2 Data

The sample includes all the dividend increase announcements by firms traded
in the Athens Stock Exchange (ASE) during the period 2000-2004 that satisfy
the following criteria: (a) The firms have distributed cash dividends every
year of the period 1997-2004, thus our sample includes financially strong
firms. (b) The announced dividend Dy is higher than the dividend of the
previous year Dy (Do > D_1) during the period 2000-2004. (c) The dividend
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announcement date, as well as the balance sheet of each firm is publicly avail-
able. (d) Firm’s stock are continuously traded (they are not under super-
vision) during the examined period 1997-2004. (e) There are no concurrent
firm related information (press releases, newspaper articles speculating, etc.)
relating dividend increases to respective firm prospects. The data sources in-
clude: Bloomberg, Data Stream and publications of the ASE and the Greek
daily and periodical press.

Out of the 330 firms listed on ASE until the end of 2004 only 60 firms
fulfill the above criteria and sum up to a total of 148 dividend increase
announcements. Table 28 presents the sample of listed firms (N=60), that
announced "unexpected" increase dividend per share (DPS) (N=148) during
the period 2000-2004. The classification is done according to firm sector
and the type of dividend increase (“unexpected” and “expected” ) (Panel
A). Also, it presents a summary of the key statistical facts of announced
DPS increases (average, median, max, min, standard deviation, skewness and
kurtosis), for the total sample and the two sub-samples of dividend increases
(“unexpected” and “expected”) (Panel B).

Table 28 reveals that following the aforementioned approach a well-diversified
sample is constructed, having selected firms from almost all sectors listed on
the Athens Stock Exchange (13 from 17 sectors). According to Panel A of
Table 28, out of the 148 dividend increase announcements in the sample, 38 of
them represent “expected” dividend increases and are equal to the minimum
mandatory dividend. The rest 110 dividend increase announcements are
above the minimum mandatory amount and are denoted as “unexpected”.
From Panel B of Table 28, it is observable that the average DPS for the
total sample is €0.32. However for the subsample of “expected” dividends
the average is higher than €0.41. Also, the median DPS of the total sam-
ple is €0.14 and for firms that announce “unexpected” dividends is €0.15.
Also the difference between the maximum and the minimum DPS for firms
that announce “unexpected” dividends is quite large leading to a standard
deviation of 0.40.

Table 29 presents the sample of listed firms (N=63), that announced a
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“historic related unexpected” dividend per share (DPS) increase (N=106)"
during the period 2000-2004. Panel A of Table 29 classifies the dividend
increase announcements according to: firm sector and type of dividend in-
crease (“hra-unexpected” and “expected”). Panel B of Table 29 presents
the descriptive statistics (average, median, max, min, standard deviation,
skewness and kurtosis) for the total sample and the two sub-samples of “hra-
unexpected” dividend increases: “hra-unexpected” and “expected”.

Similar to Table 28 a well- diversified sample is still constructed with
the number of sectors of the listed companies to remain the same (13 from
17 sectors). According to Panel A of Table 29 there is a decrease in the
number of “expected” dividend announcements (N=26) as well as in the
number of announcements that are higher than the minimum mandatory
dividend, “hra-unexpected” in this case (N=80). The picture that emerges
from a careful study of Panel B of Table 29 reveals that the average DPS
of the total sample is €0.40 higher compared with the average DPS of Ta-
ble 28 (€0.32). Higher is also the average (median) DPS in case of “hra-
unexpected” dividend increase with a value of €0.34 (€0.20). Moreover, the
difference between maximum and minimum DPS for firms that announce
“hra-unexpected” dividend increases remains high with standard deviation
0.45. Finally, the median DPS for the “expected” increase announcements is
also higher with a value of €0.12. The values for the full sample and the two
sub-samples, in case of “hra-unexpected” dividend increase announcements,
are higher than the “unexpected” ones because the conditions to characterize
an increase in dividend announcement are more demanding, leading to more

extremes values.

59The number of “hra-unexpected” dividend increases (N=106) is smaller than the num-
ber of “unexpected” dividend increases (N=148), since in order for a dividend increase
announcement to be characterized as “hra-unexpected” should be higher than the average
dividend of the previous three years plus one standard deviation. The remaining 42 divi-
dend increase announcements (“unexpected” (N=148) minus “hra-unexpected” (N=106))
are characterized as “hra-constant unexpected” by the second method.
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5.4 Results

5.4.1 Total sample of dividend increases

The total sample considers all the “unexpected” dividend increase announce-
ments for the period 2000-2004 (“expected” and “unexpected”) (N=148).
Table 30 reports event days, daily average market-adjusted® abnormal re-
turns (AR;), along with respective t-statistics for the period of 10 days before
until 10 days after the dividend increase announcement day (¢ = 0) by firms
listed in the ASE during the period 2000-2004. Also, the lower part of the
table displays the cumulative abnormal returns (CARs) and their respective
tests of significance (t-statistics) for the event periods (-10, 0), (-5, 0), (-2,
0), (0, +2), (0, +5), and (0, +10).

From Table 30 it is observable that the average abnormal return on the
announcement day (¢ = 0) is -0.21%, which is insignificant at all conventional
levels. However, abnormal return on day ¢t = +1 is -1.08%, statistically
significant at the 1% level of significance (t-statistic= -5.1750), this is due
to the fact that dividends are announced after the market has closed. Also,
CARs for event periods after the announcement (0, +2), (0, +5), and (0, +10)
are -1.35%, -1.61% and -1.92% respectively, are all statistically significant at
the 1% level of significance (t-statistics are -3.7304, -3.1448, and -2.7802
respectively). Whereas, CARs for event periods before the announcement (-
10, 0), (-5, 0), and (-2, 0) are all of them statistically insignificant for any level
of significance. The increasing impact on average abnormal returns for the
post-announcement period may be a result of the gradual investor recognition
of negative firm prospects due to a dividend increase announcement higher
than the MMD. The results of this study show that, in general, dividend
increases are a surprise to the market that affect negatively the shareholders’
wealth. These results are opposite to the results reported by Dasilas and

Leventis (2011) who find a positive price reaction after the announcement of

60Gimilar is the result with "market-model" that are availiable upon request. Thus,
in the empirical analysis that follows all of the tables show AR; calculated based on the
"market-adjusted" model.
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Table 30: Abnormal stock returns (AR) from the total sample of "unex-
pected" dividend increase announcements ("expected" and "unexpected")
(N=148) Period 2000-2004

AR%

Event Day Market Adjusted Model t-statistic
-10 0.0008 0.3604
-9 0.0019 0.9034
-8 0.0015 0.7116
-7 -0.0023 -1.1243
-6 0.0020 0.9523
-5 0.0018 0.8670
-4 -0.0028 -1.3426
-3 0.0011 0.5208
-2 0.0031 1.4884
-1 0.0001 0.0299
0 -0.0021 -1.0282
+1 -0.0108 -5.1750%**
+2 -0.0005 -0.2580
+3 -0.0018 -0.8818
+4 -0.0020 -0.9646
+5 0.0013 0.6045
+6 -0.0017 -0.8323
+7 -0.0006 -0.3042
+8 0.0017 0.8012
+9 -0.0024 -1.1298
+10 -0.0001 -0.0525

CARs

Event Periods Market Adjusted Model t-statistic
(-10,0) 0.0049 0.7052
(-5,0) 0.0011 0.2185
(-2,0) 0.0010 0.2830
(0,+2) -0.0135 -3.7304%**
(0,+5) -0.0161 -3.1448***
(0,410 -0.0192 -2.7802%**

This table presents event days, number of observations (N), daily average market-adjusted
abnormal returns (AR;), and respective tests of significance (t-statistics of AR;) of 148
cash "unexpected" dividend increase announcements (total sample of “expected” and “un-
expected”) by firms listed on the ASE for the period of 10 days before until 10 days after
the announcement day (f = 0) during the period 2000-2004. Also, it presents daily cu-
mulative abnormal returns (CARs) along with the associated t-statistics, for the event
periods (-10, 0), (-5, 0), (-2, 0), (0, +2), (0, +5), and (0, +10). *** indicate significance
at the 1% level.
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dividend increases. However, the results of this study are partially similar
with those reported by Vazakidis and Athianos (2010) who reported negative
cumulative abnormal returns for the post-announcement event period. But
the results of this study are opposite to the results of Vazakidis and Athianos
(2010) for the pre-announcement event period who find positive cumulative
abnormal returns.

Table 31 represents the entire sample (“expected” and “hra-unexpected”)
of dividend increase announcements for the period 2000-2004 that character-
ized as “historically related average unexpected”(N=106). The main dif-
ference with Table 30 is that Table 31 incorporates only the firms that have
announced higher dividend than the eMMD and higher than the average div-
idend of the previous three years (D-1 to D-3) plus one standard deviation
of the previous three years average dividends. In addition, the “expected”
dividend in this Table 31 is defined with the same manner as in Table 30
(it is equals to the minimum mandatory dividend). As Table 30, Table 31
reports daily average market-adjusted abnormal returns®! (AR;), along with
respective t-statistics for 21 days around the announcement day (¢ = 0) by
firms listed in the ASE during the period 2000-2004. Also, the lower part of
the table displays CARs and their respective t-statistics for the event periods
(-10, 0), (-5, 0), (-2, 0), (0, +2), (0, +5), and (0, 4+10).

The pattern of market price reaction to “hra-unexpected” dividend in-
crease announcement is very similar with that presented in Table 30. The
average abnormal return on announcement day is negative -0.19% but sta-
tistically insignificant, whereas the average abnormal return on day ¢ + 1 is
also negative but higher than the “unexpected” one, (-1.26%), which is sta-
tistically significant at the 1% level of significance. Similar to Table 30 the
CARs for all the event periods after the announcement day are negative and
statistically significant different from zero. The market reaction after the

announcement day of an “hra-unexpected” increase dividend is in contrast

61Gimilar is the result with "market-model" that are availiable upon request. Thus,
in the empirical analysis that follows all of the tables show AR; calculated based on the
"market-adjusted" model.
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Table 31: Abnormal stock returns (AR) from the total sample of
"hra-unexpected" dividend increase announcements ("expected" and "hra-
unexpected") (N=106) Period 2000-2004

AR%

Event Day Market Adjusted Model t-statistic
-10 -0.0014 -0.6246
-9 0.0002 0.0746
-8 0.0017 0.7515
-7 -0.0025 -1.1088
-6 -0.0018 -0.8068
-5 0.0012 0.5521
-4 -0.0024 -1.0847
-3 0.0009 0.3882
-2 0.0021 0.9494
-1 -0.0003 -0.1473
0 -0.0019 -0.8669
+1 -0.0126 -5.6851***
+2 -0.0016 -0.7143
+3 -0.0018 -0.8331
+4 -0.0024 -1.0904
+5 0.0023 1.0239
+6 -0.0027 -1.2368
+7 0.0004 0.1807
+8 0.0024 1.0861
+9 -0.0027 -1.2428
+10 -0.0004 -0.1777

CARs

Event Periods Market Adjusted Model t-statistic
(-10,0) -0.0042 -0.5799
(-5,0) -0.0005 -0.0854
(-2,0) -0.0001 -0.0374
(0,+2) -0.0161 -4.19527%**
(0,+5) -0.0180 -3.333 7+
(0,410 -0.0211 -2.8814%**

This table presents event days, number of observations (N), daily average market-adjusted
abnormal returns (AR;), and respective tests of significance (t-statistics of AR;) of 106
cash "hra-unexpected" dividend increase announcements (total sample of “expected” and
“hra-unexpected”) by firms listed on the ASE for the period of 10 days before until10 days
after the announcement day (t = 0) during the period 2000-2004. Also, it presents daily
cumulative abnormal returns (CARs) along with the associated t-statistics, for the event
periods (-10, 0), (-5, 0), (-2, 0), (0, +2), (0, +5), and (0, +10). *** indicate significance
at the 1% level.
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to the literature indicating that in Greece probably the announcement of a
dividend increase higher than minimum mandatory is a negative signal for
the investors. Moreover, similarly with the results reported in Table 30, the
results of Table 31 are in contrast to the results reported by Dasilas and Lev-
entis (2011) for the Greece for the same period and they are similar with the
results of Vazakidis and Athianos (2010) concerning the post-announcement

event period.

5.4.2 Sample of “expected” dividend increases

Table 32 considers only the sample of “expected” dividend increase announce-
ments - the distributed dividend is equal to the exact minimum mandatory
dividend according to the relative legislation - with N=38, for the case of
"unexpected" dividend increase announcements. In more detail, Table 32
reports event days, daily average market-adjusted abnormal returns (AR;),
along with respective t-statistics for an event period of 21 days around the
dividend increase announcement day (¢ = 0) by firms listed in the ASE dur-
ing the period 2000-2004. In the lower part of the table cumulative abnormal
returns (CARs) are displayed along with their respective tests of significance
(t-statistics) for the event periods (-10, 0), (-5, 0), (-2, 0), (0, +2), (0, +5),
and (0, +10).

As shown in Table 32, the average abnormal return on the announcement
day (t = 0) is 0.12%, which is statistically insignificant at all conventional
levels. However, abnormal returns on days t = —6 and t = —4 are 1.12% and
-0.81%, both statistically significant at the 5% (t-statistic= 2.7237) and 10%
(t-statistic= -1.9630) level of significance respectively. These returns prior
to the announcement day may be due to a leakage of conflicting information
that may affect investors trading behavior. Also, CARs for all event periods
examined are statistically insignificant at all conventional levels. The results
of Table 32 show that announcements of “expected” dividend increases, sub-
sample of "unexepected" dividend increases, are no surprise for the market

(no signaling implication to investors) and have no effect on the shareholders’
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Table 32: Abnormal returns (AR) from "expected" dividend increase an-
nouncements (mandatory) (N=38), in case of "unexpected" dividend in-
creases, Period 2000-2004

AR%

Event Day Market Adjusted Model t-statistic
-10 0.0016 0.4004
-9 0.0026 0.6360
-8 0.0014 0.3388
-7 -0.0067 1.6428
-6 0.0112 2.723T***
-5 0.0013 0.3273
-4 -0.0081 -1.9630*
-3 0.0029 0.6980
-2 -0.0015 -0.3617
-1 -0.0042 -1.0135
0 0.0012 0.3044
+1 -0.0012 -0.3002
+2 -0.0046 -1.1155
+3 0.0041 1.0012
+4 0.0000 -0.0105
+5 -0.0021 -0.5081
+6 0.0050 1.2108
+7 0.0010 0.2368
+8 0.0017 0.4262
+9 -0.0022 -0.5363
+10 -0.0045 -1.0965

CARs
Event Periods Market Adjusted Model t-statistic
(-10,0) 0.0018 0.1350
(-5,0) -0.0082 -0.8199
(-2,0) -0.0044 -0.6182
(0,+2) -0.0046 -0.6416
(0,+5) -0.0026 -0.2566
(0,410 -0.0016 -0.1168

This table presents event days, number of observations (N), daily average market-adjusted
abnormal returns (AR;), and respective tests of significance (t-statistics of AR;) of 38
“expected” cash dividend in case of "unexpected" dividend increase announcements by
firms listed on the ASE for the period of 10 days before through 10 days after the an-
nouncement day (t=0) during the period 2000-2004. Also, it presents daily cumulative
abnormal returns (CARs) along with the associated t-statistics, for the event periods (-10,
0), (-5, 0), (-2, 0), (0, +2), (0, +5), and (0, +10). *** and * indicate significance at the
1%, and 10% levels, respectively.
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wealth. These findings are in contrast to those reported by previous empir-
ical studies for the ASE where there is a positive price reaction, attributed
to the information hypothesis, (Dasilas and Leventis (2011)).

Contradicting with the results in Table 32, there is not any statistically
significant abnormal activity during both the period pre and post the an-
nouncement day (t = 0) in case of “expected” dividends (N=26), for “hra-
unexpected” dividend increases, as shown in Table 33. Specifically, on the
event days t = —1, ¢t = 0 and ¢t = +1 the abnormal returns are (-0.44%),
(-0.27%) and (-0.61%) with t-statistics (0.93), (0.56) and (1.27) respectively.
In addition, there is not any leakage of information prior to the event day
since throughout the event windows that precede the announcement day, (-
10, 0), (-5, 0) and (-2, 0) there are not any statistically significant cumulative

abnormal returns.

The results of Table 32 and Table 33 indicate that announcements of
minimum mandatory dividends (“expected”) do not have any signaling in-
formation for the outside investors. These types of announcements do not
cause any shock to the market since they were expected from the investors,
taking into account the legislation rules of Athens Stock Exchange according
to which firms must announce at least the minimum mandatory dividend
amount. This result is really innovative indicating that the information sig-
naling hypothesis may not have any real implication in countries where the
distribution of dividend is mandatory up to a specific amount, determined
by each implemented legislation rule, and firms’ distributed dividend equals
to the mandatory amount. Thus, any information signal is blurred in case of

a mandatory dividend distribution.

5.4.3 Sample of “unexpected” and “hra-unexpected” dividend in-

creases

This section considers only the sample of “unexpected” (N=110) and “hra-
unexpected” (N=80) dividend increase announcements i.e. in both cases only

dividends higher than the minimum mandatory amount (MMD), according
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Table 33: Abnormal returns (AR) from "expected" dividend increase an-
nouncements (mandatory) (N=26), in case of "hra-unexpected" dividend in-
creases, Period 2000-2004

AR:%

Event Day Market Adjusted Model t-statistic
-10 -0.0036 -0.7447
-9 0.0023 0.4718
-8 0.0044 0.9164
-7 -0.0043 -0.8975
-6 0.0013 0.2767
-5 0.0001 0.0301
-4 -0.0058 -1.2092
-3 -0.0007 -0.1375
-2 0.0001 0.0249
-1 -0.0044 -0.9266
0 0.0027 0.5609
+1 -0.0061 -1.2684
+2 -0.0061 -1.2811
+3 0.0011 0.2226
+4 0.0006 0.1345
+5 0.0002 0.0355
+6 0.0043 0.8957
+7 0.0006 0.1159
+8 0.0023 0.4819
+9 -0.0052 -1.0778
+10 -0.0051 -1.0638

CARs
Event Periods Market Adjusted Model t-statistic
(-10,0) -0.0078 -0.4929
(-5,0) -0.0079 -0.6766
(-2,0) -0.0016 -0.1968
(0,+2) -0.0095 -1.1481
(0,+5) -0.0076 -0.6516
(0,410 -0.0108 -0.6766

This table presents event days, number of observations (N), daily average market-adjusted
abnormal returns (AR;), and respective tests of significance (t-statistics of AR;) of 26
“expected” cash dividend in the case of "hra-unexpected" dividend increase announce-
ments by firms listed on the ASE for the period of 10 days before until 10 days after the
announcement day (tf = 0) during the period 2000-2004. Also, it presents daily cumula-
tive abnormal returns (CARs) along with the associated t-statistics, for the event periods
(-10, 0), (-5, 0), (-2, 0), (0, +2), (0, 45), and (0, +10).
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to the law, are taken into account. Table 34 reports event days, daily av-
erage market-adjusted abnormal returns (AR;), along with the respective
t-statistics for the period of 10 days before untill0 days after the “unex-
pected” dividend increase announcement day (t = 0) by firms listed in the
ASE in the period 2000-2004 and have announced “unexpected” dividend
increases.

Also in the lower part, the table displays cumulative abnormal returns
(CARs) and their respective tests of significance (t-statistics) for the event
periods (-10, 0), (-5, 0), (-2, 0), (0, +2), (0, +5), and (0, 4+10).

Table 34 indicates, similarly to the other tables, that the average abnor-
mal return on the announcement day (¢ = 0) is 0.33%, which is insignificant
at any conventional level of significance®, while the abnormal return of the
next day after the announcement, t = +1, is negative, -1.41% and statistically
significant at the 1% level of significance (t-statistic= -6.1218). Generally,
“unexpected” increases in dividends produce significant effects because in-
vestors understand the reluctance of managers to increase the dividend and,
thus, interpret any increase in dividends as an information event. For all the
other event days, expect the day ¢t = +1, in the post-announcement event
period there is not any statistically significant abnormal return. In addition,
regarding the pre-announcement event period the market does not seem to
experience any significant abnormal activity. Namely, the 10 days before the
dividend announcements, the stock prices presented abnormal activity which
was however statistically insignificant, except for the second day before the
announcement ¢ = —2. In particular, on this day the abnormal stock re-
turn was +0.47% and statistically significant at the 10% level of significance
(t-statistic=2.0368), which may be due to a leakage of conflicting or other
information that may affected investors trading behavior.

Furthermore, CARs for the three event periods after the announcement,
(0, +2), (0, +5), and (0, +10) are -1.65%, -2.07%, and -2.53% respectively,
and all are statistically significant at the 1% level of significance (t-statistics
are -4.1509, -3.6744, and -3.3162 respectively), indicating that “unexpected”

62This is due to the fact that dividends are announced after the market has closed.

161



Table 34: Abnormal returns (AR) from "unexpected" dividend increase an-
nouncements (above mandatory) (N=110), Period 2000-2004

AR%

Event Day Market Adjusted Model t-statistic
-10 0.0004 0.1925
-9 0.0016 0.7092
-8 0.0015 0.6586
-7 -0.0008 -0.3581
-6 -0.0012 -0.5175
-5 0.0020 0.8549
-4 -0.0010 -0.4268
-3 0.0005 0.2046
-2 0.0047 2.0368**
-1 0.0015 0.6608
0 -0.0033 -1.4406
+1 -0.0141 -6.1218%***
+2 0.0009 0.3728
+3 -0.0039 -1.6915
+4 -0.0027 -1.1691
+5 0.0024 1.0497
+6 -0.0040 -1.7603*
+7 -0.0012 -0.5166
+8 0.0016 0.7138
+9 -0.0024 -1.0465
+10 0.0014 0.6115

CARs

Event Periods Market Adjusted Model t-statistic
(-10,0) 0.0059 0.7762
(-5,0) 0.0043 0.7715
(-2,0) 0.0029 0.7257
(0,+2) -0.0165 -4.1509%**
(0,45) -0.0207 -3.6744%**
(0,+10 -0.0253 -3.3162%**

This table presents event days, number of observations (N), daily average market-adjusted
abnormal returns (AR;), and respective tests of significance (t-statistics of AR;) of 110
“unexpected” cash dividend increase announcements by firms listed on the ASE for the
period of 10 days before through 10 days after the announcement day (f = 0) during
the period 2000-2004. Also, it presents daily cumulative abnormal returns (CARs) along
with the associated t-statistics, for the event periods (-10, 0), (-5, 0), (-2, 0), (0, +2), (0,
+5), and (0, +10). ***** and * indicate significance at the 1%, 5%, and 10% levels,
respectively.
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dividend announcements convey important information causing the market
to react until 10 days after the announcement. On the other hand, the
event periods before the announcement (-10, 0), (-5, 0), and (-2, 0) are all
statistically insignificant implying that investors react after the revelation of
“unexpected” dividend increase announcements.

The results of this table, Table 34, show that “unexpected” dividend in-
crease announcements, above the MMD, have a significant negative effect
that continues to be present for many days (as increasing CARs reveal) con-
firming the hypothesis of this study that “unexpected” dividend increase
announcements, in a setting where dividends are mandatory, are perceived
as “bad” news by shareholders and reduce their wealth. Finally, these find-
ings are opposite to those reported in previous empirical studies for the ASE,
such as Dasilas and Leventis (2011) who found positive abnormal returns on
the first day after the announcement day as well as positive cumulated abnor-
mal returns for the event window (+1,+5). Moreover, the results of Table 34
are in contrast to most of the results in the literature which indicate positive
market reaction in case of unexpected dividend increase announcement, both
on the announcement days and the proceeding days.

In Table 35 the approach is similar to Table 33 and includes “hra-unexpected”
(N=80) dividend increases by firms listed in the ASE during the period 2000-
2004. Table 35 reports that the market presents a quite similar tendency as in
Table 34 in cases of “unexpected” dividend increases. On the announcement
day the abnormal return is negative, -0.34% but statistically insignificant at
any level of significance. The only event days with statistically significant
stock price abnormal activity in the post announcement day is only the next
day after the announcement day, ¢ + 1 and the sixth day. In particular, on
day t = +1 the abnormal return is again negative -1.47% (as in Table 34)
and statistically significant at the 1% level of significance. On the event day
t = +6 the abnormal return is also negative -0.50% and statistically signifi-
cant, at the 5% level of significance. Contradicting with Table 34, Table 35
indicates that there is not any leakage of information prior to the announce-
ment day since there is not any statistically significant abnormal activity

during the pre-announcement period.
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As one can observe from Table 35 the pattern of CARs is exactly the
same as that of Table 34. Namely, the CARs of the event periods before
the announcement (-10, 0), (-5, 0), and (-2, 0) are all statistically insignif-
icant implying that there not any leakage of information. Contrary to the
pre-announcement CARs, all the CARs for the event periods after the an-
nouncement (0, +2), (0, +5), and (0, +10) are negative and statistically
significant at the 1% level of significance. This market price reaction once
more indicates that in stock markets, where the distribution of dividend is
mandatory, the announcement of “hra-unexpected” dividend increase causes

negative reaction and reduces the wealth of investors.

The main conclusion from the study of Table 34 and Table 35 is that “un-
expected” as well as “hra-unexepected” dividend increases lead to a negative
price reaction to the stock market, in contrast with other stock markets in the
USA, in Europe as well as in Greece (Dasilas and Leventis (2011)). Accord-
ing to the results of this section, throughout the post-announcement event
windows, after the announcement of any type of dividend increase, the sign
of the CARs are negative and statistically significant®®. Outside investors
seem to interpret the signals coming from dividend increase announcements,
either “unexpected” or “hra-unexepected”, as “bad” signals for the firms’
future, and thus they react with a negative manner. Insufficient investment
opportunities, firm maturity and shareholders withdrawing cash, could be
one of the reasons that lead to investors’ negative reaction following a div-
idend increase announcement. Nevertheless, the results could be different
without the distribution of mandatory dividends from the profitable firms

according to the legislation rules of the Greek stock market.

63The behavior of CARs for the post-announcement event windows is in line with the
behavior of CARs from the study of Vazakis and Athianos (2010) for the period 2004-
2008. They also found negative CARs, but without having any separation according to
the mandatory dividend distribution.
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Table 35: Abnormal returns (AR) from "hra-unexpected" dividend increase
announcements (above mandatory) (N=80), Period 2000-2004

AR%

Event Day Market Adjusted Model t-statistic
-10 -0.0007 -0.2833
-9 -0.0005 -0.2188
-8 0.0008 0.3274
-7 -0.0018 -0.7830
-6 -0.0028 -1.1832
-5 0.0016 0.6649
-4 -0.0013 -0.5475
-3 0.0014 0.5722
-2 0.0027 1.1611
-1 0.0010 0.4287
0 -0.0034 -1.4452
+1 -0.0147 -6.2140%***
+2 -0.0001 -0.0407
+3 -0.0028 -1.1801
+4 -0.0034 -1.4411
+5 0.0029 1.2464
+6 -0.0050 -2.1249**
+7 0.0003 0.1477
+8 0.0024 1.0290
+9 -0.0020 -0.8302
+10 0.0011 0.4814

CARs

Event Periods Market Adjusted Model t-statistic
(-10,0) -0.0031 -0.3940
(-5,0) 0.0020 0.3405
(-2,0) 0.0003 0.0834
(0,+2) -0.0182 -4.4455%***
(0,45) -0.0214 -3.7047HH*
(0,+10 -0.0245 -3.1272%%*

This table presents event days, number of observations (N), daily average market-adjusted
abnormal returns (AR;), and respective tests of significance (t-statistics of AR;) of 80
“hra-unexpected” cash dividend increase announcements by firms listed on the ASE for
the period of 10 days before until 10 days after the announcement day (tf = 0) during
the period 2000-2004. Also, it presents daily cumulative abnormal returns (CARs) along
with the associated t-statistics, for the event periods (-10, 0), (-5, 0), (-2, 0), (0, +2), (0,
+5), and (0, +10). ***** and * indicate significance at the 1%, 5%, and 10% levels,

respectively.
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5.4.4 Abnormal returns and the level of “unexpected” dividend

increase

In order for the above relationship between abnormal returns and the level
of “unexpected” dividend increases announcement, that emerged from the
empirical analysis, to be examined, the sample of “unexpected”® dividend
increase announcements (N=110) is sorted according to the difference be-
tween the announced dividend (Dy) and the expected minimum mandatory
dividend (eMMD) corresponding to current earnings according to law (Dg-
eMMD). Afterwards, the sorted sample is divided into three groups (port-
folios) of equal size (each portfolio contains 1/3 of the sample). The an-
nouncements included in the portfolio with the largest differences (Dy-eMMD
large) are denoted as HIGH “unexpected” dividend increase announcements
(N=37) and the announcements with the smallest differences (Dy - eMMD
small) as LOW “unexpected” dividend increase announcements (N=37) (the
36 cases in between are not examined). Subsequently, abnormal returns are
measured for the portfolios of HIGH and LOW “unexpected” dividend in-
crease announcements. Also, the differences between the abnormal returns
across these portfolios (HIGH and LOW), along with their significance tests
(t-statistics), are calculated.

Table 36 presents daily average abnormal returns of the HIGH (ARy)
and LOW (ARj) dividend portfolios and the differences between abnormal
returns DARs of the HIGH and LOW dividend portfolios (DAR=ARy-ARy)
(N=37) along with their respective t-statistics for the period of -10 to 410
days relative to the announcement day (¢ = 0) by firms listed on the ASE
for the period 2000-2004. The lower part of the table displays cumulative
abnormal returns of the HIGH (CARy) and LOW (CARy) portfolios and
differences between cumulative abnormal returns DCARs (DCAR=CARyg-
CAR;) (N=37) along with their respective t-statistics for event periods (-10,
0), (-5, 0), (-2, 0), (0, +2), (0, +5), and (0, +10).

64The relationship between abnormal returns and the level of “hra-unexpected” dividend
increases announcement is also examined but since the results were exactly the same with
the “unexpected” dividend increase this study reports only the last set of results. The
second set of results are available upon request.
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As shown in Table 36, the portfolio of HIGH dividend increases (Dy-
eMMD is large) has an average abnormal return on the announcement day
(t = 0) equal to -0.84% that is statistically significant at the 10% level
of significance (t-statistic= -2.0136). Similarly, a negative abnormal return
is observed on the event dayt = +1 of -1.55% which is also statistically
significant but at the 1% level of significance (t-statistic=-3.6877). All other
days have abnormal returns statistically insignificant at conventional levels
of significance.

The two, five and ten days cumulative average abnormal returns after
the announcement (CAR(0, +2), CAR(0, +5), CAR(0, +10)) are equal to
-2.66%, -3.30%, and -3.61% respectively, and they are statistically signifi-
cant at the 1%, 1%, and 5% level of significance respectively (t-statistics are
-3.6619, -3.2189, and -2.5993 respectively). The ten, five, and two days cu-
mulative average abnormal returns before the announcement (CAR(-10, 0),
CAR(-5, 0), and CAR(-2, 0)) are all statistically insignificant at conventional
levels of significance.

For the portfolio of LOW dividend increases (Dy-eMMD is small) the ab-
normal return on the announcement day (¢ = 0) is statistically insignificant
at any conventional level of significance. A negative abnormal return is ob-
served on the event day t = +1 equal to -1.74%, which is also statistically
significant at the 1% level of significance (t-statistic= -5.0200). Cumula-
tive average abnormal returns are statistically significant at the 10% level
(t-statistic= -1.8424) only for the two days period after the announcement
day CAR(0, +2)=-1.10%.

The daily differences between abnormal returns (DAR) of the HIGH
(ARp) and LOW (AR;) “unexpected” dividend increase portfolios (ARg-
ARy) are presented in column 3 of Table 36. A negative DAR with value
-1.22% is observed on the announcement day (¢t = 0), which is statistically
significant at the 1% level of significance (t-statistic=-10.4257). Also, on the
event days t = —9 andt = —2 a positive DAR is observed of 0.98% and 1.05%
respectively, that is statistically significant at the 1% level of significance (t-
statistics are 4.3006 and 6.0281 respectively). This result may be due to a

leakage of conflicting or other information that affect investors trading be-
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haviour. The rest of the days before and after the announcement day have
DARSs statistically insignificant at any conventional levels of significance.
Moreover, differences between cumulative average abnormal return (DCAR)
of the HIGH (CARy) and LOW (CARy) portfolios for the event periods (0,
+2), (0, +5) and (0, +10) are -1.55%, -1.83%, and -1.94% respectively, and
they are statistically significant at the 1%, 1%, and 5% level of significance
respectively (with t-statistics: -4.1462, -3.0358, and -2.5500 respectively).
For the event periods (-10, 0), (-5, 0), and (-2, 0) all CARs and DARs are
statistically insignificant at any conventional levels of significance.
Statistically significant differences indicate that the higher the “unex-
pected” dividend increase, the greater the negative market reaction, estab-
lishing a negative relationship between “unexpected” dividends and share-
holders wealth. Hence, investors consider higher “unexpected” dividend in-
crease announcements as a stronger signal of “bad” news. Furthermore, the
increasing negative cumulative average abnormal differences (DCARs) for
event periods after the announcement day may reflect that investors grad-
ually are becoming aware of facts concerning the firm’s negative prospects
which are not embedded in the announcement of the “unexpected” dividend
increases. Possible explanations may include, excess free cash flows combined
with a lack of valuable investment opportunities or resolution of agency con-

flicts, thus, providing support to the free cash flow hypothesis (Jensen, 1986).

5.4.5 Dividend Increases and Capital Expenditures

During the presentation of the empirical results it has been mentioned that
insufficient investment opportunities (“bad” signal) may lead firms to an-
nounce dividends higher than the mandatory minimum amount leading to
a negative market reaction. In order for the hypothesis that firms increase
dividend payments due to inadequate investment opportunities to be tested,
this subsection examines changes in capital expenditures during the 5 year
period surrounding the fiscal year that a dividend “unexpected” or “hra-
unexpected” increase announcement takes place. In particular, the change

in capital expenditures of firms that made “unexpected” or “hra-unexpected”
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dividend increases announcements is compared with similar firms that did
not increase their dividend payments. If dividend-increasing firms did indeed
distribute higher dividends due to lack of investment opportunities, then a
slower capital expenditures growth across these firms compared to similar
firms that did not increase dividend payments should be observed.

Table 37 presents the results of this analysis. Capital expenditures are
calculated as a percentage of total assets and are estimated for two groups of
firms, namely firms that made “unexpected”® dividend increases announce-
ments (i) equal to the minimum mandatory amount and (ii) higher than the
minimum mandatory amount. The year, in which each “unexpected” divi-
dend increase takes place is the base year and is denoted by 0. Column 0
presents the annual change of capital expenditures in the base year (from
year t to year t — 1). The columns “-2 to -17 and “+1 to +2” present the
(arithmetic) average annual level of capital expenditures for the two years
before and after the base year respectively. “Ld-Lg” is the average level in
the 2-year period after the base year minus the level in the 2-year period be-
fore the base year and “Ld-0” is the average level in the 2-year period after
the base year minus the level in the base year.

In addition, an adjusted measure of capital expenditures is calculated, in
order to eliminate any industry-related systematic effects in capital expendi-
tures change and to capture the firm-specific change of dividend-increasing
firms. Specifically, for each firm in the sample, the average capital expen-
ditures level of all the firms that belong to the same industry and did not
make an “unexpected” dividend increase announcement is estimated and
subtracted from the capital expenditures level of the firm that make an "un-

expected" dividend increase announcement.

The analysis of this study raises two important findings. Firstly, the re-
sults indicate that firms making “unexpected” dividend increase announce-
ments, above the minimum mandatory level, experience a subsequent decline

in capital expenditures, even after adjusting for market-related systematic

65Similar is the result for “hra-unexpected” dividend increase announcements, available
upon request
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effects. The average annual capital expenditures level in the two years fol-
lowing the dividend increase shrinks by 8.33% (statistically significant at the
1% level of significance) compared to the average of the years -1 and -2 and
by -4.18% (statistically significant at the 1% level of significance) compared
to the base year. What is more important is that the difference remains neg-
ative and statistically significant even after adjusting for any industry-related
effects. Firms increasing dividends “unexpectedly” and above the minimum
mandatory level experience on average a 2.72% (statistically significant at
the 1% level of significance) slower growth in capital expenditures from the
2-year period before until the 2-year period after the dividend increase, com-
pared to the rest of the firms belonging to the same industry and not paying
“unexpectedly” higher dividend.

The second important result concerns firms increasing dividends “unex-
pectedly” but paying the mandatory level. Bear in mind that the mandatory
dividend is determined as a fraction of net income, thus the unexpected div-
idend increase in this group of firms is the result of higher earnings and
not of an intentional decision by the firm to raise dividend payments. In
other words, it is a mechanical effect. Therefore, the negative relation be-
tween dividend increases and subsequent industry-adjusted capital expendi-
tures should not apply in this case. Indeed, it is found that firms increasing
dividends unexpectedly but paying the minimum mandatory level do also
experience a decline in subsequent capital expenditures, but this difference
becomes insignificant once industry-related effects are controlled. Specifi-
cally, the average capital expenditures from the 2-year period after the an-
nouncement of mandatory dividend compared to the base year before the
industry adjustment declines by 4.58% and it is statistically significant at
the 5% level of significance, but the corresponding decline of 0.71% after the
industry-adjusted capital expenditures is not statistically significant at any
conventional level.

Thus, the results of Table 37 strengthen the argument of this study that
in countries where firms must distribute at least a fraction of their earnings
as dividend, minimum mandatory dividend, any amount higher than the

minimum one reflects “bad” signal in market. Outside investors consider
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the “unexpected” dividend increase announcement like as firms anticipate
declining profitable investment opportunities in the future, as they do not
need excess cash resulting from the declining rate of reinvestment (avoiding
agency problem), and for that reason they distribute them to shareholders.
Results are consistent with the idea that dividend-increasing firms have less
investment needs and hence more free cash flows. Consequently, dividend-
increasing firms pay out dividends to reduce their excess cash and to reduce

overinvestment.

5.5 Summary and Conclusions

This study investigates whether dividend increase announcements may have
effects on stock market returns in a different institutional setting. Greek
stock market has unique characteristics that make the study of dividend in-
formation hypothesis really interesting. The tax treatment of dividends and
capital gains is one of the main interesting features. In Greece dividends are
taxed only at the company level, while at the personal level incomes from
dividends and capital gains are not taxed. Thus, the presence of any infor-
mation signal through the dividend announcement in Greece, challenges the
tax-based signaling model argument that higher taxes on dividends relative
to capital gains are a necessary condition for dividends to be informative.
Since dividends are not taxed it is expected that dividend announcement is
not a tax based signal for good firms.

Another key feature of the Greek market is the fact that profitable firms
are obligated to distribute a specific percentage of their earnings to share-
holders (“expected” or minimum mandatory dividends (MMD)) according to
the law. However, frequently firms voluntarily choose to distribute dividends
higher than the minimum mandatory amount required by law. An additional
characteristic of the Greek stock market pertains to firm ownership, which
in many cases, is in the hands of a small number of major shareholders (low
diffusion) that also hold managerial positions and may not create agency con-
cerns to outside shareholders, reducing the information asymmetry. Minority

shareholders or small investors may not be able exercise any power through
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General Assembly to avoid agency. Moreover, most of the companies change
their dividend every year and the announcement of them is made on a yearly
basis. All the previous characteristics make the information content of a
dividend announcement crucially important, if there is any.

This study considers only dividend increase announcements. A dividend
increase announcement higher than the MMD is defined as “unexpected”,
whereas a dividend increase announcement both higher than the MMD and
also higher than the average dividends of the previous three years plus one
standard deviation of this average is defined as “historically related average
unexpected”, (“hra-unexpected”).

Initially this study investigates the total sample of dividend increase an-
nouncements for both categories: “unexpected” and “hra-unexpected”, for
the period 2000-2004. Subsequently, in order for a better understanding of
each category to be obtained, the sample is split in to two sub-samples. The
first sub-sample is consisted of firms paying “expected” dividends (minimum
mandatory dividends) and the second one of firms paying “unexpected” or
“hra-unexpected” dividends (both above the minimum mandatory dividend).

Results show that when profitable Greek firms announce dividend in-
creases that equal the minimum mandatory amount (“expected” dividends)
there is no surprise, meaning that there is no signal conveyed to the market
and no effect on shareholders wealth. Therefore, neither on the announce-
ment date (¢ = 0) nor one day before (t = —1) and one the day after (¢t = +1)
there is any statistically significant abnormal returns. On the other hand,
announcements of dividend increases higher than the minimum mandatory
amount (both “unexpected” and “hra-unexpected” dividends) have a nega-
tive stock price effect. This is a sign that the market considers announce-
ments of “unexpected” or “hra-unexpected” dividend increases forerunners
of “bad” news soon to follow. Specifically, the next day after the announce-
ment of “unexpected” or “hra-unexpected” dividend increase announcements
there is a negative abnormal return that is statistically significant at any level
of significance. Moreover the negative market reaction throughout the post-
announcement period is also apparent in the cumulative abnormal returns

(CARs) of different time intervals. This suggests that announcements of
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“unexpected” or “hra-unexpected” payout increases, provide investors with
ambiguous information about more than a firm’s near-term earnings.

The rationale of this study acknowledges the institutional uniqueness of
the Greek stock market: minimum mandatory dividends and low owner-
ship diffusion. Thus, when a listed firm announces voluntarily a dividend
higher than the law stipulates, it is reasonable to be assumed that it has a
cash surplus. If the surplus is the residual cash after profitable investments
it will be promoted accordingly to investors through concurrent announce-
ments (“good” news). Alternatively, lack of publicly available concurrent
information concerning the firm’s economic future may disclose other infor-
mation. If only “unexpected” or “hra-unexpected” dividend increases are
announced, investors may infer that the surplus is a result of insufficient in-
vestment opportunities or firm maturity in which case managers prefer to
distribute the cash (rather than investing it at below the cost of capital or
wasting it on organization inefficiencies). Also, managers with shareholdings
may be interested in withdrawing cash from their firms or resolving agency
issues (“bad” news).

Thus, announcements of “unexpected” or “hra-unexpected” dividend in-
creases that are not followed by other information that justify the firm’s
decision make investors skeptical of the firm’s motives for these incompre-
hensible increased payouts, interpreting them as signals of “bad” news which
decrease the shareholders wealth. Also, the finding that the higher the “unex-
pected” dividend increases (compared to the minimum mandatory dividend),
the grater the negative market reaction, further strengthening the above ar-
guments.

One more positive indication in favor of the negative price reaction after
the announcement of dividends that are higher than the minimum mandatory
amount, is the empirical result of this study concerning the level of firms’
capital expenditures which make these announcements. More specifically,
average capital expenditures level for the 2 years period after the announce-
ment year, with respect to the announcement year of firms that make “un-
expected” dividend increase announcements, decline statistically significant,

even after adjusting for any industry-related effect. But the decline of av-
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erage capital expenditures level of industry-adjustment firms that announce
the minimum mandatory dividend for the years ¢t + 1 and ¢ + 2 with respect
to the announcement year is not statistical significant for firms

Finally, the empirical confirmation of dividend signaling hypothesis from
this study, even though a dividend increase announcement is translated as
“bad” signal for the investors, contradict with the tax-based signaling mod-
els which propose that higher taxes on dividends relative to capital gains are
a necessary condition for dividend announcements to be informative. Ad-
ditional research with more detailed data may help to further clarify share-
holders’ wealth effects in the ASE.
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6 Summary

This dissertation consists of three stand alone specific issues on dividend pol-
icy. The dividend policy has drawn a lot of attention in financial literature
and it has remained one of the toughest challenges for financial economists.
The term dividend policy is the practice of management as well as the board
of directors in making dividend payout decisions or, in other words, the
size and pattern of cash distributions over time to shareholders. Numer-
ous researchers, adopting either a behavioral or an empirical approach, have
provided different justifications to deal with the issue of why companies pay
dividends and whether the market response to the announcements can be pre-
dicted. However, a harmony on either issue have been failed to be achieved
due to the existence of various market imperfections (taxes, transaction costs,
information asymmetry, agency problems, etc.) which have provided the ba-
sis for the development of various theories on dividend policy.

In the first essay of the thesis the dividend growth predictability via
dividend yield is assessed. In particular, it is examined whether the use
of monthly, disaggregated, dividend payments instead of annual aggregated
dividend payments can significantly improve the annual dividend growth pre-
dictability. A mixed data sampling approach is being used that avoids the
high frequency seasonality issues and by smoothing out the events of price
volatility on the dividend yield, it is found that for each one of the four
countries the dividend yield contains significant information on the growth of
future dividends. It is also identified a component of the smoothed dividend
yield that always contains significant predictive information. In addition, the
sign of the dividend growth - dividend yield relationship is negative for all
countries, as theoretically expected. Furthermore, it has been shown that
these results remain valid even if the liquidity of the market or the volatility
of dividend payments is considered.

Therefore, the use of high frequency data, namely, the use of partially
disaggregated information of dividend yield, along with the identification
of its informative component, provided strong evidence that supports the

hypothesis of dividend growth predictability via dividend yield.
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The second essay of this dissertation extends the international evidence
by studying the ex-dividend stock price behaviour of stocks listed on Athens
Stock Exchange (ASE), during a ten year period 1996-2005. In the Greek
stock market, the study of both cum- and ex- dividend behaviour is interest-
ing for the following reasons: The differential taxation between dividend and
capital gains is absent, since neither dividends nor capital gains are taxed.
Dividends are distributed once a year, whereas in many other countries (e.g.
US, UK, Japan, Australia) dividends are paid quarterly or semi-annually,
and their distribution is mandatory for profitable firms, according to Law
2190/1920. Short selling in ASE is limited to a few stocks only. The tick
size is very small compared to the dividend as well as the transaction cost.
There is no market making, so the open and close bid ask spreads are not
equivalent regulator of bid ask spread. Lastly, there was a significant change
in the mechanism concerning the ex dividend close adjustment in 2001.

These idiosyncratic characteristics of the Athens Stock Exchange make
this study valuable, as it can isolate some of the most awarded explanations
from previous academic researches, such as the tax-explanation as proposed
from Elton and Gruber (1970) and the price discreteness due to minimum
tick size as firstly proposed from Bali and Hite (1998). Despite the fact that
in a market like Greece one would expect that the stock prices on ex-dividend
day will drop by an amount equal to the dividend, the empirical evidence of
this study shows that on average the price drop is smaller than the dividend.

Moreover, the examination of the abnormal returns as well as the abnor-
mal volumes around the ex-dividend day, do not reveal evidence of short-
term trading. Both variables are not affected by commonly used measures
of transaction costs, such us the inverse of price on cum day and trading
volume. Furthermore, the cross sectional analysis of abnormal returns to
dividend yield, after controlling for other variables, such as the idiosyncratic
risk and transaction costs, reveals that none of them can affect significantly
the abnormal returns.

It is also examined the unique institutional modification announced by
the ASE Board of Directors (April 2001), according to which the opening ex

dividend day price is equal to the closing price on cum day and it is investi-
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gated whether this modification has any effect on the observed ex dividend
day behaviour. The empirical results show that this announcement allevi-
ates, but not eliminates, the anomaly. As a result, evidences are provided
that institutional changes may affect stock price behaviour on the ex-day,
since institutional interventions that allow the free function of the market,
may level out pricing inefficiencies.

Finally, the second essay argues that microstructure impediments, such
as illiquidity, could be a dominant source of the ex-dividend price behav-
iour. The empirical analysis indicates that illiquidity, as proposed by Ami-
hud (2002), affects stock price behaviour on the ex-dividend day, causing the
ex-day premium to deviate from unity and the ex-day abnormal returns to
deviate from zero. More specific, in a low illiquidity (high liquidity) quartile
the price drop equals the dividend amount and the abnormal returns are close
to zero. These findings make a positive contribution to the literature as they
propose a potential explanation for the ex-dividend stock price anomaly, the
illiquidity of the market. Thus, the rejection of some of the possible expla-
nations that have already been proposed in the literature helps researchers
identify which explanations may be still valid for future studies.

The last essay of this study investigates whether dividend increase an-
nouncements both “unexpected” and “hra-unexpected” may have effects on
stock market returns in a different institutional setting of the Athens Stock
Exchange for the period 2000-20004. The special tax treatment of dividends
and capital gains is one of the main features of the Greek stock market since
dividends are taxed only at the company level while at the personal level in-
comes from dividends and capital gains are not taxed. Another idiosyncratic
characteristic of the Greek environment is the fact that profitable firms are
obligated to distribute a specific percentage of their earnings to sharehold-
ers (“expected” or minimum mandatory dividends (MMD)) according to the
law.

An additional feature of the Greek stock market pertains to firm own-
ership, which in many cases, is in the hands of a small number of major
shareholders (low diffusion) that also hold managerial positions and may

not create agency concerns to outside shareholders, reducing the information
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asymmetry. Moreover, most of the companies change their dividend every
year and the announcement of them is made on a yearly basis.

The empirical results from such a specific environment show that market
reacts strongly to announcements of changes in cash dividends. Investors do
care about the information transmitted by dividend announcements. When
profitable Greek firms announce dividend increases, that equal the minimum
mandatory amount (“expected” dividends), there is no surprise as there is
no signal conveyed to the market and there is no effect on the shareholders
wealth. On the other hand, announcements of dividend increases higher than
the minimum mandatory amount (both “unexpected” and “hra-unexpected”
dividends) have a negative stock price effect, a sign that the market consid-
ers announcements of “unexpected” or “hra-unexpected” dividend increases
forerunners of “bad” news that will follow. Thus, announcements of dividend
increases that are not followed by other information that justify the firm’s
decision, make investors skeptical of the firm’s motives for these incompre-
hensible increased payouts, interpreting them as signals of “bad” news which
in turn decrease the shareholders wealth. These findings, even though a div-
idend increase announcement is translated as “bad” signal for the investors
contrary to the literature, support the view that dividends convey unique and
valuable information to investors and contradict with the tax-based signaling
models, which propose that higher taxes on dividends relative to capital gains
are a necessary condition for dividend announcements to be informative.

The negative price reaction after the announcement of dividends higher
than the minimum mandatory ones is strengthened by the fact that the higher
the “unexpected” dividend increases (compared to the minimum mandatory
dividend) the grater the negative market reaction. Another significant indi-
cation in favor of the negative price reaction is confirmed from the reduction
on firms’ average capital expenditures level, for the 2 years period after the
announcement year, with respect to the announcement year.

The ideas and concepts presented in the third chapter can be further
extended and contribute significantly in the literature of corporate finance.
For example, it is left as future research to be examined whether dividend

yield includes any predictability power at a more disaggregated level that will
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be firm specific for an individual country. Moreover, the current analysis is
silent in terms of managers’ behaviour and how their perspectives of future
economic climate and the anticipation of competitors decisions may affect

their decisions for future dividend announcements.
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