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Introduction

This paper examines the implications of announced changes in dividends on
stock prices using data from the Austrian stock mark&e assess the market
impacts of these announcements by measuring abnormal returns and the vari-
ability of returns. Thereby we infer the information content of a company’'s
dividend policy.

To establish the impact of dividend announcements on stock prices, we
conduct an event study analysis based on selected non-linear stochastic time-
series models. This is different from most related studies that use simple linear
regressions (based on tharket Mode) to forecast stock returns.

Significant effects surrounding corporate announcements of changing divi-
dend payouts are confirmed by several studies, mainly for the US market. One
of the first is that of Aharony and Swary [1]. For a sample of 384 events, the
authors report average significant excess returns on the day of announced divi-
dend changes of +0.36% in case of dividend increases, and —1.13% for dividend
decreases.

! The authors thank Christian Gutlederer (Reuters Austria) and Peter Ladreiter
(Capital Bank) for supplying data, and Peter Steiner for helpful comments. All remain-
ing errors are our own responsibility.
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Asquith and Mullins [3] conduct a somewhat more rigorous study by limit-
ing their investigation to firms that either initiate dividends after a long haul or
pay dividends for the first time. From the nature of this sample, the authors as-
sume announcements to be totally unexpected. To capture the entire impact of
the announcement a two-day window is considered. For a sample of 160 firms
they report an average two-day excess return of +3.7%.

Dyl and Weigand [12] add that dividend initiations not only lead to an in-
crease in stock prices, but are also accompanied by an immediate downward
shift in both total and systematic company risk. Furthermore they report a de-
cline in earnings' volatility in the first years following the dividend initiation.
The authors conclude that a management decision to initiate regular dividend
payments brings new information to investors regarding the risk of a firm.

Dhillon and Johnson [11] not only find stock prices but also bond prices to
change significantly in reaction to the announcement of changing dividends.
Taking into consideration only large dividend changes this study supports the
wealth redistribution hypothesis as bond prices move in the opposite direction
to stock prices.

Lonie et al. [16] compute announcement effects for the UK stock market.
They find statistically significant abnormal returns of +2.03% for a two-day
window in case of dividend increases and —2.15% in case of dividend decreases.
Interestingly, in contrast with most other studies, this study also reports a posi-
tive excess return of about +1.45% on the immediate day before the announce-
ment of no change in dividends.

For 200 companies listed on the German stock market Amihud and Murgia
[2] investigate the effects of changing dividends on shareholders' value during
the period 1988 to 1992. In line with the studies mentioned above, they find a
statistically significant cumulative abnormal return for the announcement day
and the previous day of +0.96% for dividend increases and —1.73% for dividend
decreases. The authors emphasize that due to less informative accounting rules
in Germany (compared to the US), dividends convey valuable information to
the market especially on current earnings.

Consistent with most theoretical models on corporate dividend policy these
empirical results suggest thair¢sso modphigher dividends are good news to
investors, whereas an announcement of decreases in dividend payouts is bad
news to the markét

For the Austrian market our study is the first to quantify the reaction of
stock prices on changing dividends. The Austrian stock market is very small
compared to other Western European markets and is often stamped to be an
insider market. Its aggregated turnover volume amounted to about 15 billion
EUR in the ATX Market segment in 2001. This segment comprises the most
liquid stocks in Austria (blue chips) and is the Austrian equivalent to the DAX

2 A comprehensive overview of dividend policy theories can be found in Frank-
furter and Wood Jr. BG (2002).
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segment in Germany. The continuous trading of these stocks is conducted via
the XETRA® Electronic Trading System of Deutsche Borse AG since 1999.
Dividends are paid on a yearly basis in Austria.

Our results on the Austrian stock market are very similar to those of other
markets in the sense that contrary to the market’'s reputation there is no indica-
tion of leakage of information prior to the announcement day. In addition, our
findings provide evidence that the Austrian stock market digests news on divi-
dends very fast, at least within one day, therefore having a high degree of semi-
strong market efficiency. The well-known definition of Fama [14] states that
under the semi-strong form of the efficient capital market hypothesis stock
prices, at any time, reflect all publicly available information relevant to the
valuation of the firm. Therefore, if an announced change in dividends is new
information to the market (i.e. there is no insider trading), the speed of price
reaction supplies information on the degree of market efficiency. The faster
prices adjust to the news the more efficient the capital market. We also find that
the price reactions on the announcement days are mostly unbiased since there
are no subsequent abnormal price changes after that day. The validity of our
results is supported by non-parametric rank test statistics.

The remainder of the paper is organized as follows: Section 2 describes our
data and methodology to identify significant (excess) price effects surrounding
announcement dates. Our empirical results are presented in Section 3. In Sec-
tion 4 we apply various tests to check the robustness of the assumptions under-
lying our empirical model. Section 5 contains a discussion and concludes.

1. Reserch design

1.1. Sample selection

Our sample contains 22 companies listed on the Austrian stock market. The
companies have been quoted in the Austrian Traded Index (ATX) between
January 1992 and April 2002, although not all firms have been listed on the
stock market for the whole period. The ATX comprises the most liquid stocks
in Austria.

Daily closing prices for the sample firms are derived fielmombergand
the Vienna Stock Exchandé7]. For the relevant period we filtered 175 divi-
dend announcements from several thousands included in the Dow Jones and
Reuterd~activadatabase.

We define the announcement (event) date as the occasion of the very first
official statement on dividends of the executive board of the analyzed firm that
can be identified in th€activa database. This differs from most other studies
that define the announcement date as the day the upcoming dividend is fixed
[9]. In many cases the announcements under consideration are made several



82 HenrykGurgul, Pawet Majdosz, Roland Mestel

months before the end of the relevant fiscal year for which the dividend will be
paid, and do not contain exact information on the level of dividends but only on
the expected direction of dividend changes (increase; constant; decrease). Nei-
ther the ex-dividend day nor the day the dividend is paid is considered to be an
announcement day. If the direction of dividend change is revised we consider
this day of revision as an additional event date conveying new information to
the market.

One major difficulty in assessing the information content of dividend an-
nouncements stems from the fact that most statements on dividends are com-
bined with that of earnings. This makes it impossible to exactly isolate the im-
pact of the dividend information on stock prices. Therefore even if we observe
significant abnormal returns within the dividend announcement period we can-
not be certain that this abnormality is solely caused by announced dividend
changes. Although our data sample contains too little information for statistical
tests we find support (in several cases of announcement) for the hypothesis that
the market puts more emphasis on statements about dividends than on earnings,
since when dividend forecasts move in the opposite direction as forecasts on
earnings, stock price movements tend to be aligned with the former.

1.2. Abnormal returns methodology

We start our analysis by defining the dividend process to be a martingale, that
is, agents expect future dividends to be unchanged.
E[AD;,] =E[Diy] -Diy-1=0, 1)
where EPD;,] denotes the expected change in dividend of firfar yeary,
E[D;,] stands for the expected dividend of firrfor yeary andD, ., is firmi’s
last year’s dividend. A dividend announcement is considered a positive event if
D?, > E[D;,], neutral if D7, = E[D;,] and a negative event ib?, <E[D;,],
where D7, denotes the announced dividend of compédoy yeary.

This dividend expectation model has its background imghetance-to-change
dividends hypothesisvhich assumes that managers are averse to change divi-
dends unless they perceive substantial changes in the future economic situation
of their firm. This statement is especially true in case of our study, since we
consider announcements that often precede the actual dividend change by a
substantial amount of time. Therefore managers will be cautious in their projec-
tions, especially in case of possible downward adjustments.

In a next step, we calculate log-retuRRgfor companyi on datet. From daily

stock prices at close we get

R =InERf, )

Rt-1 [
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whereP;; stands for the stock price of compangn datet, P;;; denotes the
stock price of companiyon date—1, andin denotes the natural logarithm.

For each event (dividend announcement) in the sample we define an event-
window and a pre-event window. The event window comprises 5 trading days,
the announcement date= 0) plus the two days before£ —2,t = —1) and the
two days after the announcement=(+1,t = +2). In contrast to many other
studies examining the impact of corporate announcements on stock prices we
choose a fairly short event window. This is justified by two facts: First, as is
shown by Brown and Warner [6], the longer the event window the lower the
power of the test statistic. This can lead to false inferences about the signifi-
cance of an event. Second, by using a short event window we can better control
for confounding effects (other news relevant for the stock price of the com-
pany). Since the announcement day can be detected exactlyFactha data-
base and electronic trading makes possible immediate reactions on new infor-
mation (buy or sell orders), this short event window seems to be justified.

The pre-event window covers the 50 trading days prior to the event window.
For each day of the event window we compute the abnormal /&Rias the
difference between the actual ex-post return and the security’'s normal return
that is predicted in the absence of the event.

Formally, for each announcement of the analyzed companies we compute

AR =R —E[R:|X], (3)
whereR ; stands for the actual return of fiinon datet in the event window and
E[R: | X{] denotes the predicted return conditional on the informatiorXset
WhereXi = (Ri'_52,...,Ri'_3).

To model risk-adjusted expected return® E[ X|] we use GARCH time-
series models. GARCH methodology (first introduced by Engle in [13] and
refined and extended by Bollerslev in [4] and [5]) has proved to be an extremely
popular class of non-linear stochastic processes for financial times series. To
illustrate the model identification we consider general GARS; ) model for
a time serieg;:

Z = HtE
p

of=h=a,+ Zaiatz—i +ibi£t2—i

g, ~N(O.h) 4)

wherey is the constant; is the error termay is the constant terng are the
parameters for the lagged conditional variance at, lagare the parameters for

the lagged squared error at ladf sum of parameterg andb; is less than one,

the unconditional variance is constant (i.e., homoskedastic) and given by the
formula

2 _ %

o= p q ' (5)
RS
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The model identification refers to the methodology in identifying the re-
guired sample size (we choase 50 to be appropriate), proper ordprandq
and order of integration when the original time series is nonstationary.

As a first step, we conduct unit root tests on the return series over the pre-
event window. To define the appropriate models the following equation is esti-
mated using ordinary least squares method (OLS):

K
AR, = +OR , + Zai,jAR,t—j TE,. (6)
]:

AR;; denotes the first differences of returns of firon dayt, andy;, J; anda;;
are the parameters of firits model.

We formulate the null hypothesis of the time sefgsto be integrated of
order 1, i.eR ~ I(1). This means that

— the variance dR; goes to infinity as goes to infinity,

— the random terng;; in the model has a permanent effect on the value of

R becaus®; is the sum of all previous random terms,

— the expected time between crossingR, pf 0 is infinite,

— the autocorrelations tend to ltames to infinity.
To test the null hypothesis we apply the Dickey-Fuller (DF) test statistic which
is defined as
g

A

g,

DF =

: (7)

The numerator in equation (7) reflects the estimator of pararetefirm
i's model, and the denominator shows standard error of paradetdirm i's
model.

The number of time lagsis established by means of the method proposed
by Cambell and Wasley [7], Cambell et al [8], Mills [18] and Phillips and Per-
ron [19]. In this method a large initial vallids chosenl = 8), and than this
value will be gradually reduced by 1 until test statistic becomes significant (for
k > 1). If the test statistic of the augmented DF is statistically significant, we
should accept the alternative hypothesis that the time $®riesintegrated of
order zero, i.eR; ~ 1(0), so that

— the variance dR;; is finite and does not dependn

— the random term has only a temporary effect on the ®jye

— the vaule®; fluctuate around their mean of zero,

— the autocorrelations decrease steadily in magnitude for large enough time

lags, so that their sum is finite.

The results of the augmented Dickey-Fuller (ADEgsts show that our
sample returns are either integrated of order zero (in 170 cases) or order one
(only in 5 cases).

In the next stage, we identify the ordprandq, based on the Akaike infor-
mation criterion, and estimate six different models for the return series in the
pre-event window: ARCH(1) (in 132 cases), ARCH(2), ARCH(3), ARCH(4),
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GARCHY(1,1) and GARCH(2,1). We then use the appropriate time series models
to predict event-window returns and calculate abnormal returns (the forecast
errors).

We then divide our time series of stock returns into three clusters, one com-
prising announced dividend increases, one for dividend decreases and one for
constant dividends. This distinction is based on equation (1). For each cluster,
we compute average abnormal returns across sample members faasof)-
lows:

AR = % DZAR,t, ®)

whereN stands for the number of events in a cluster.

The sample standard deviationA_R (z&[ﬁ[]) for the pre-event period

is calculated from the time-series of mean abnormal returns for each cluster as
1/2

_ 3
6[AR]=%D_Z(AR—AR)2E . (9)

Note that the statistic defined in (9) can be interpreted as a cross sectional —
time series standard deviation.

AR in equation (9) defines the mean abnormal return (cross-sectional and
time series) in the pre-event period:

—_— 1 -3 _
AR = = 0% AR . (10)
502,

Finally, we wish to test the null hypothesis that the mean abnormal or ex-
cess return on dayof the event window is equal to zero. Our test statistic is the
ratio of mean cross-sectional abnormal returns and the standard deviation given

by ©.
tea= AR /6[AR]. (11)

Assuming that theﬁ are independent and identically distributed and normal,

tstat has a Studeritdistribution under the null hypothesis with-1) degrees of
freedom (see Brown and Warner [6]). A necessary condition for this assumption
is that the abnormal returns are not autocorrelated. Although daily excess re-
turns are in general non-normal, by a standard central limit theorem (CLT), the
cross sectional mean excess return converges to normality as the number of
sample securities increases.
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2. Empirical results
2.1. Abnormal returns

Our results for abnormal returns over the event window for each cluster are
summarized in table 1. In order to prove significancé-®yudent test we check
the hypotheses that the time series of mean abnormal returns in the clusters
considered are normally distributed. Using the Chi-square goodness-of-fit sta-
tistic, the Shapiro-WilkdV statistic and tests based on skewness and kurtosis,
we cannot reject the mentioned hypothegega(ue for all tests is greater than
0.05). Furthermore autocorrelations are not significant at the 5% level.

Table 1. Average daily abnormal returns for the event window in three clusters

Dividend increases Constant dividends Dividend decreases
Sample size: 74 Sample size: 74 Sample size: 27
Event period S — S
AR (%) Istat AR (%) tstat AR (%) Istat
day t
-2 + 0.456* + 2.026 - 0.189 — 0.938 - 0.077 — 0.160
-1 + 0.262 + 1.165 - 0.179 — 0.886 - 0.251 - 0.523
0 + 0.652** + 2900 - 0.007 - 0.035 — 1.287* - 2.678
+1 + 0.059 + 0.263 - 0.002 - 0.012 + 0.045 + 0.093
+2 + 0.596* + 2.652 — 0.244 - 1.212 + 0.073 + 0.152

*  significant at the 5% level
** significant at the 1% level

For the 74 announced dividend increases the average abnormal return on the
announcement day is +0.65% (significant at the 1% level) and +0.46%
(+0.60%) on day = -2 (t = +2) (significant at the 5% level). We also find that
all average abnormal returns in the event window are positive for this cluster
(although not all are significantly different from zero). This result corroborates
the findings of other studies that examine whether dividend increases are inter-
preted as positive signals by investors.

In case of constant dividends (sample size: 74), the average abnormal re-
turns are not statistically different from zero on any day of the event window.
This supports the hypothesis that companies that leave their dividends un-
changed communicate no significant new information to the market.

In the cluster of announced dividend decreases we find a statistically sig-
nificant average abnormal daily return of —1.29% on tRay. This result is
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intuitive and supports empirical findings for other markets that a cut in dividend
payments conveys negative information to the public. In comparison to the ab-
normal returns induced by increasing dividends the reported negative return due
to an announced contraction in dividends is much higher in absolute terms. This
confirms the general observation on financial markets that bad news has a
greater impact on stock returns than good news. This can be seen as an indica-
tion that analysts revise their forecasts for future earnings of companies much
more strongly in case of dividend decreases than increases.

A graphical illustration of our results is given in figure 1, which shows av-
erage abnormal returns with 99% confidence sets for the three clusters from
t =-52 tot = +2 relative to the announcement date.

Figure 1. Cross-sectional abnormal returns with 99% confidence regions for three clus-
ters over the preevent and event period
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The effect of dividend announcements on stock prices is less pronounced
when we consider cumulative abnormal returns (CAR) for the event window.
For constant dividends and dividend decreases the CAR are 0.62%.85%,
respectively, and not significant. For dividend increases the CAR is 2.03% and
significantly different from zero at the 5% level.

In order to check the relevance of using GARCH time series models to rep-
licate the return generating process of stocks in our sample we test the model
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assumptions. To analyze whether the residuals (abnormal returns) in the pre-
event window are white noise, we first test the mean values of abnormal returns
for significance in each pre-event window bgtudent test. In all cases the
mean value of residuals is not significantly different from 0 at the 5%. In a next
step we test homogeneity of residuals by using Engle’s ARCH test. Only in four
cases (out of 175) the GARCH effects (i.e. heteroscedasticity) is statistically
significant at the 5% level.

Finally we compute the sample ACF (autocorrelation function) and sample
PACF (partial autocorrelation function) of residuals for each pre-event window
to see whether they do not form any pattern and are statistically insignificant. In
addition, we test the autocorrelation of residuals by using portmanteau lack of
fit test. This test uses all the residual sample ACFs as a unit to check the joint
null hypothesis that the firgtautocorrelations are not significant (we chkse
15). We applyQ test statistic (portmanteau statistic) which approximately fol-
lows the chi-squarek{m) distribution wherem is the number of parameters
estimated in the model. Our finding is that in twenty two c&3esightly ex-
hibits the critical value at the 5% significance level (i.e. in twenty two cases
residuals are significantly autocorrelated). Testing results of mean residuals,
homoscedasticity of variance and autocorrelation of residuals does not deliver
significant evidence against the null hypothesis of residuals to be white noise.

2.2. Volatility

Besides the level of abnormal returns, we are also interested in their second
moments, since variance is an indicator of the level of uncertainty, as well as
the relative importance of new information to the market, and affects the accu-
racy of our statistical inferences on the levels.

We start by analyzing the time series of cross-sectional variances of abnor-
mal returns over the entire time-horizon (pre-event and event window) to test
whether the variances from the pre-event period differ from those of the event
period. An illustration is given in figure 2 which shows cross-sectional vari-
ances of abnormal returns for the three clusters from t = -52 to t = +2 relative to
the announcement date.

Figure 2 shows a significant increase in variances in the event window for
the constant dividend and dividend decrease cluster. The fact that variances tend
to increase in the event window justifies the restriction of the model fitting to
the pre-event window. From figure 2 one can also see that pre-event variances
in the dividend decrease cluster are in most cases on a substantially higher level
than in the other clusters. This can be seen as an indicator of rumors about up-
coming negative information that increase uncertainty and hence the variance of
excess returns. A consequence of the larger variance in the pre-event window is
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thatt-statistics for abnormal returns are generally smaller in this cluster than for
dividend increases (see table 1).

Table 2 presents the cross sectional variances of excess returns in the event
window for each cluster. While the variances for dividend increases stay rela-
tively constant over time, the variances for constant dividends and dividend
decreases increase by a factor of more than 2 and more than 4, respectively, on
the announcement day (relative to the day before).

Figure 2. Cross-sectional variances of abnormal returns for three clusters over the pre-
event and event period
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Table 2. Variances of abnormal returns over the event window for three clusters

Dividend increases Constant dividends Dividend decreases
Sample size: 74 Sample size: 74 Sample size: 27
Event period
day t Variance Variance Variance
-2 4.989 - 10° 5.650 - 10° 5.441 - 10°
-1 3.590 - 10° 3.451 - 10° 2.968 - 10°
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0 4.150 - 10° 8.386 - 10° 12.840 - 10°
+1 4.185 - 10° 3.035 - 10° 5.332 - 10°
+2 4542 - 10° 4.430 - 10° 6.262 - 10°

We apply several tests (Cochran’s C, Bartlett’s, Hartley’s and Levene’s tests
statistics) to check the null hypothesis that cross sectional variances in each
cluster are the same for each day in the event window against the alternative
hypothesis of heteroscedasticity along the time dimension. The results of these
tests are presented in table 3 and confirm our earlier impression from table 2
that the cross sectional variances are stable in case of dividend increases but not
for constant or decreasing dividends.

Table 3. Variance check of abnormal returns over the event window for three clusters

Dividend increases Constant dividends Dividend decreases
Sample size: 74 Sample size: 74 Sample size: 27
Test Statistic p-value Statistic p-value Statistic p-value
Cochrane C 0.2325 0.685 0.3361 0.000 0.3910 0.002
Bartlett 1.0059 0.710 1.0708 0.000 1.1205 0.006
Hartley 1.3897 - 2.7628 - 4.3267 -
Levene 0.3637 0.835 1.6085 0.172 0.7311 0.572

These observations allow two possible conclusions. First, they confirm the
usual hypothesis that bad news have a stronger impact on volatility than good
news. In this sense constant dividends cannot (in mean) be interpreted as good
news. Second, the fact that for some clusters cross sectional variances fluctuate
over consecutive days points towarddiantele effecsince investors of differ-
ent companies react differently towards similar information. In line with theo-
retical predictions from behavioral models (see e.g. Frankfurter/Wood [15]) our
results confirm that investors mainly prefer regular and higher payments to
capital gains. If a company announces higher dividends, its clientele does not
change as this meets the preferences of the investors. In case of dividend de-
creases as well as constant dividends, these announcements imply a change in
the clienteles of these companies, as the distribution of corporate payouts does
not correspond with the distribution of investors’ preferences for payouts.
Therefore variances of abnormal returns change in these clusters.

The applied tests indicate that the variances of abnormal returns are not
homogeneous over the event window in the cases of constant and decreasing
dividends. The most widely applied test in this case is Bartlett'sptesiues of
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this test are much lower than 1% in these two clusters. It is common practice in
statistics to reject the hypothesis of homogeneity of variances in consecutive

days if at least one test rejects this hypothesis.

3. Non-parametric test statistic

The validity of our results based on GARCH-modeling of stock returns and
the parametric test statistic is supported by application of a nonparametric rank
test developed by Corrado [10]. This test is based on the transformation of each
security’s time series of excess returns into their respective rank, i.e.
Kit = rank@ARy), t = -52,...,+2.

For each day in the event window, we compute the test statistic

Ny

Z(KLu —28)

T(u):iE-Fi ,

N, 6(K)

whereN, denotes the number of events in a cluster, -2,...,+2, andT(u) is
asymptotically unit normal. The estimator for the standard deviation of the

rankso (K) is given by

s)=0L € HL &
6(K)= 55_15;2%\%;(&‘ —ZS)E 0

The results of this test are summarized in table 4.

Table 4. Testing average daily abnormal returns for the event window in three clusters

by Corrado rank test

2H/Z

(12)

(

13)

Dividend increases Constant dividends Dividend decreases
Sample size: 74 Sample size: 74 Sample size: 27
Event period J— - -
day t AR (%) T(u) AR (%) T(u) AR (%) T(u)
-2 + 0.456* + 1.272 - 0.189 — 0.909 0.077 — 0.992
-1 + 0.262 + 1.200 - 0.179 — 0.696 0.251 — 1.030
0 + 0652* + 23837 - 0007 - 0972 1.287* - 1.689°
+1 + 0.059 + 0.364 — 0.002 - 0.857 0.045 + 0.869
+2 + 0.596* + 2078 - 0244 - 0421 0.073 + 0.804

" significant at the 10% level
™ significant at the 5% level
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In line with thet-statistics we find abnormal returns in the event window to
be highly significant on day= 0 andt = +2 in the dividend increase cluster.
The abnormal return an= 0 in the dividend decrease cluster is also significant
at the 10% level. All other abnormal returns are not statistically significant. The
results of this nonparametric rank test support our earlier findings of market
reactions on dividend changes and support the validity of using GARCH-
models to generate normal stock returns in our study.

4. Conclusions

The findings of this research show that dividend policy is an important
source of information for investors on the Austrian stock market. In line with
most related studies on other markets we find that dividend increases induce a
significant positive reaction in stock prices, whereas announced dividend de-
creases lead to a fall in stock prices. Constant dividends leave stock prices un-
altered.

In case of dividend decreases the variance of abnormal returns experiences a
sharp hike on the announcement day, which we interpret as evidence for the
often-quoted fact that bad news has a stronger impact on financial markets than
good news. Furthermore we find that pre-event variances in the dividend de-
crease cluster are on a substantially higher level than in the other clusters. This
can be seen as an indicator of rumors about upcoming negative information that
increase uncertainty and hence the variance of excess returns.

We compute non-parametric rank test statistics to confirm the robustness of
ourt-statistics and find that they lead to very similar conclusions.

References

[1] J. Aharony and I. Swary (1980). Quarterly dividend and earnings announcements
and stockholders' returns: An empirical analydisirnal of Finances5, 1-12.

[2] Y. Amihud and M. Murgia (1997). Dividends, taxes, and signaling: evidence from
GermanyJournal of Financeé2, 397-408.

[3] P. Asquith and D.W. Mullins (1983). The impact of initiating dividend payments on
shareholders' wealtdournal of Business6, 77—-96.

[4] T. Bollerslev (1986). Generalised autoregressive conditional heteroscedasticity
Journal of Econometric31, 307-327.

[5] T. Bollerslev (1987). A conditionally heteroscedastic time series model for specu-
lative prices and rates of retuReview of Economics and Statist& 542-546.

[6] S.J. Brown and J.B.Warner (1985). Using daily stock returns — the case of event
studiesJournal of Financial Economick4, 3—31.

[7] C.J. Campbell and C.E.Wasley (1993). Measuring security price performance
using daily NASDAQ returnslournal of Financial Economic33, 73-92.



GARCH Modeling in Austrian Stock Market 93

[8] J.Y. Campbell, AW. Lo and A.C. MacKinlay (1997The econometrics of finan-
cial markets Princeton University Press, Princeton.

[9] L. Canina (1999). The market's perception of the information conveyed by divi-
dend announcement¥ournal of Multinational Financial Managemedt 1-13.

[10]C.J. Corrado (1989). A nonparametric test for abnormal security-price performance
in event studieslournal of Financial Economic33, 385—-395.

[11]U.S. Dhillon and H. Johnson (1994). The effect of dividend changes on stock and
bond pricesJournal of Financet9, 281-289.

[12]E.A. Dyl and R.A.Weigand (1998). The information content of dividend initiations:
Additional evidenceFinancial Managemerit7, 27-35.

[13]R.F. Engle (1982). Autoregressive conditional heteroscedasticity with estimates of
the variance of U.K. inflationEconometriceb0, 987-1008.

[14]E.F. Fama (1976)oundations of FinanceBasic Books, New York.

[15]G.M. Frankfurter and Jr. B.G. Wood (2002). Dividend policy theory and their empi-
rical testsinternational Review of Financial Analysi4, 111-138.

[16]A.A.Lonie et al. (1996). The stock market reaction to dividend announcements - a
UK study of complex market signal®ournal of Economic Studi&8, 32-52.

[17]R. Mestel, H. Gurgul and C. Schleicher (2002). Capital market efficiency-an empi-
rical analysis of the dividend announcement effect for the Austrian stock market.
In: U. Leopold-Wildburger, F. Rendl and G. Wascher (Eds.) Operations Research
Proceedings 2002, Heidelberg et al 2003.

[18]T.C. Mills (1999). The econometrics of financial markets. 2nd edn. Cambridge
University Press, Cambridge et al.

[19]P.C.B.Phillips, P. Perron (1988). Testing for a unit root in time series regression.
Biometrica 75, 335-34.



