ADVERSE SELECTION, VOLUME, AND TRANSACTIONS
AROUND DIVIDEND ANNOUNCEMENTS IN A
CONTINUOUS AUCTION SYSTEM

Gonzalo Rubio
(Universidad del Pais Vasco)
and
Mikel Tapia
(Universidad del Pafs Vasco)

March 1995
Revised September 1995

ABSTRACT
We show that liquidity providers do not significantly respond to changes in information
asymmelry risks, at least when we analyze their trading behavior around dividend
announcements of a representative sample of stocks in a continuous auction trading
mechanism. The implicit bid-ask spread does not scem to change beyond what is normally
conveyed through an increased number of transactions. We also document that the
information in the trading behavior of investors is primarily contained in the number of

daily transactions.

Address all correspondence to: Gonzalo Rubio, Departamento de Fundamentos,
Facultad de Ciencias Econémicas, Universidad del Pafs Vasco, Avda. L. Aguirre 83,
48015 Bilbao, Spain. Telephone:34-4-4472800; Fax: 34-4-4475154

JEI. classification: G14

Key words: adverse selection, bid-ask spread, limit orders, dividend announcements

449

i
:




450

1. Introduction

Trading mechanisms for equities present alternative characteristics around the world. [n
general, trading systems can be classified into baich markets and continuous markets. In
this paper, we are concerned with a continuous market where a transaction takes place
whenever two orders are matched. It is well known that this mechanism provides
continuous price information throughout the period in which the market is open. Moreover,
continuous markets are either dealer markets or auction markets. Of course, in a dealer
market, the trading mechanism is driven by prices with exchange-designated specialists
providing hquidity to the market. Ask and bid prices and the number of shares available at
cach quote are offered simultaneously by market makers. It is also the case that specialists
are obliged to maintain a limit order book containin g the public’s limit orders. On the other
hand, in the auction system, public trading orders are directly matched against one another.

These are markets driven by orders. In 1989, the Spanish Stock Exchange became a
continuous auction system by adopting the computer assisted trading system (CATS)V,

The public’s limit orders are displayed in a computer file. In this way, execution against
fimit orders left on the computerized book is allowed by the trading mechanism. By
monitoring available bids and offers on the book, stock exchange agencies (brokers) can
execute upcoming orders against an existing bid or offer. Alternatively, they can introduce a
new sale or purchase order. Thus, public limit orders represent the available bids and
offers. In this sense, the analogue of the bid-ask spread on the continuous auction system
1s the spread between the best buy and sell limit orders outstanding at any given time. Even
without a market maker who continuously establishes quotes, it is the case that when an

investor tries to sell any amount of stock, he gets a lower price than the price he has to pay

to buy it. In a continuous auction market, agents or speculators trying to absorb temporary

imbalances of supply and demand to make a profit will require a premium from buyers and

impose an additional compensation on sellers.

It is important to realize that in setting the implicit bid-ask spread, we run into the same
reasons that induce market makers to be compensated. In particular, they need to be
remunerated for taking risky positions, for the risk of trading with an insider, and for the
€Xpenses necessary (o maintain their presence in the market. In a mechanism driven by
prices, dealers set the spread to protect themselves from trading with better informed

individuals. Dealers expect to lose on average 1o better informed traders and gain on

average from transactions with uninformed traders. The same rcasoning applies (o
continuous auction markets throughout the establishment of pubhc limit orders.

The objective of this paper is to study the importance of the asymmetric information
component of the implicit bid-ask spread in a continuous auction market. If, given
asymmetric information among traders, the adverse selection component is present, the
implicit spread should be higher (lower) whenever the probability of information
differential among traders has augmented (diminished).

Surprisingly, empirical adverse selection literature is exclusively concentrated on
trading mechanisms where the market maker plays an explicit role. Recently, Lehmann and
Modest (1994) carefully describe the trading and liquidity characteristics of the Tokyo
Stock Exchange. However, they do not analyze the potential adverse selection component
within the difference between the best buy and sell limit orders outstanding.

In order to study the importance of adverse selection on the implicit bid-ask spread, we
analyze the effects of information announcements on the spread. Given that signalling
theories suggest that dividends convey information about managers’ expectations regarding
the future cash flows of the firm, the spread should be expected to change during periods
of dividend announcements. Moreover, the analysis can be easily extended to the study of
market liquidity by considering the effects on depths. It should be recalled that liquidity

effects are unambiguous only when we observe a spread increase (decrease) and a

simultaneous depth decrease (increase)? .
When we conduct univariate tests on the impact of the arrival of new information

regarding dividends on spread and depth, our empirical evidence seems to support

*

important adverse selection effects on spread3"‘ However, there exists a significant inverse

relation between either velume or the number of transactions and spread. Moreover, this
inverse relation is shown to be dominated by the number of transactions. This is an
interesting result. It should be noted that Jones, Kaul, and Lipson (1994 argue that it 18
the occurrence of transactions, and not their size, that is behind volatility. Our results tend
to support this evidence even in continuous auction markets. In fact, when we relate
volatility to average trade size and to the number of transactions, the results suggest rather

unambiguously that there exists only a positive relation between volatility and the number

of transactions.
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Once this inverse relation is incorporated into the analysis of the effects of divideng if the probability that some traders have insider information has increased, liquidity

announcements on the spread, we are not able to find any compensation for adverse providers may react by cither increasing the bid-ask spread or by diminishing the number

selection in the reaction of spread. This result remains the same whether we observe of shares available at each side of the market (depth). Fortunately, our data contain the

number of shares available at each price, again as the average of the five best selling and

increased, maintained, or decreased dividends over the previous payment. Thus, we may
argue that investors are not signif: icantly compensated for adverse selection, at least when
we infer our conclusions on the basis of limit orders data around dividend announcements,
Liquidity providers in continuous auction trading mechanisms do not seem to be sensitive
to changes in information asymmetry risks.

The paper is organized as follows. Section 2 describes our data. In Section 3, we
present an analysis of the seasonal characteristics of trading and liquidity on the continuous
Spanish Stock Exchange market, Univariate tests regarding dividend announcements and
liquidity are reported in Section 4. The relation, in a time-series framework, between
spreads, volume, and transactions is presented in Section 5, and a similar analysis related
to volatility 1s contained in Section 6. Our multivariate empirical evidence about the effects
of dividend announcements on the implicit bid-ask spread is reported in Section 7. Finaily,

We summarize our results and provide some conclusions in Section 8.

2. Data

The data employed in this paper are obtained from two data sources. The first set

consists of daily closing transaction prices for 100 companies traded on the continuous
Spanish market from April 19, 1990 through October 18, 19944, Continuously

compounded daily returns adjusted for dividends and changes of capital structure are
calculated for each stock in the sample. The returns on all stocks available during each day
are used to compute an estimate of the daily return on the equally-weighted market
portfolio. At the same time, this data set contains the total number of shares traded in each
stock during each day of the sampling period. Finally, we have the number of shares
outstanding for each stock at the end of each year from 1989 to 1993,

The second data set consists of the average of the five best daily prices available for

both purchases (the ask) and sales (the bid) for 70 stocks from January 2, 1991 through

5i : .
October 18, 1994~ As we have already pointed out, under the adverse selection argument,

buying positions in the market. Finally, this data set includes the number of transactions for
each of the 70 stocks during each day of the sampling period. Several filters are run on the

data in order to eliminate potential data erros.

All of this information is employed to calculate the following four hquidity

characteristics for each of the 70 stocks:

1. Spread = Ask - Bid

Ask - Bid
(Ask + Bid)/ 2

2. Relative Spread =

3. Depth = Depth at Ask + Depth at Bid

_ Number of Shares Traded per Day
Number of Shares Outstanding at the End of the Previous Year

4. Turnover =

The 70 stocks with complete liquidity and return data are ranked according to their
market value at the end of the year preceding the daily return calculation. This ranking is
maintained throughout each year from 1991 to 1994, and five equally weighted portfolios
with approximately the same number of stocks are obtained. Portfolio one contains the
smallest firms and portfolio five the largest.

For the tests reported in Sections 4 and 7, the date and magnitude of all announcements
of dividend payments made by any of the 70 stocks are identified by searching the Official
Journal of the Madrid Stock Exchange for the period from January 2, 1991 to October 18,
1994. The following selection criteria are employed for thé inclusion of a dividend
announcement in our sample:

a) We restrict our sample to regular cash dividends payable in pesetas. Any final,
initiation, omission, special or nonrecurring dividends are excluded from the sample.

b If a distribution to stockholders different from cash is made during the period from
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1C trading days belore to 10 trading days after the announcement of a regular cash’

dividend, we drop the announcement from the sample. The idea, of course, is to eliminate

any confounding impact of stock splits or any kind of non-cash distribution.

¢) Under the same line of reasoning, if any change of capital structure is announced -

from 10 trading days before to 10 trading days after the announcement of a dividend |

payment, we exclude the announcement from our sample.

d) In order to be incorporated into our sample, at least 3 trading days must clapse .

between the announcement date and the ex-dividend date.

There are 157 dividend announcements that satisfied the above criteria. Moreover, our
sample is divided info three groups depending on whether the dividends are higher than,
equal to, or lower than dividends paid at (approximately) the same time of the previous
year. Hence, in order to classify a dividend payment, we do not compare the magnitude of
the dividend to the preceding payment unless the company distributes dividends only once

a year. Of the 157 announcements, 55 are dividend increases, 26 are dividend decreases

and 76 are unchanged.

3. Seasonality, Trading, and Liquidity on the Continuous Spanish Stock
Exchange Market

3.1 Overview

In this section, we examine the general characteristics of the Spanish market regarding
alternative measures of liquidity. Given the well known evidence which suggests important
cross-sectional and time-series differences among size-sorted portfolios, we calculate the
average of our measures of liquidity across firms within a size-sorted portfolio,

Descriptive statistics for our five portolios are contained in Table 1. This table reports
the average estimates of relative bid-ask spreads, average depth, average tumover, average
volume (total daily number of shares traded), number of transactions, daily portfolio
returns, and average estimates of market value (in millions of pesetas).

It is clear that the numbers in Table 1 reflect the strong diversity of firms employed in

this analysis. It is surprising that the usual size effect reported in previous studies seems to

disappear after 1991 even before risk is adjusted for®. The average market values range

from 4,973 million pesetas for the smallest firms to 541,684 million pesetas for the largest
stocks. The average datly return is negative for the first group of firms, and becomes
positive for large firms. Morcover, there exists a strong cross-sectional variation in trading
frequency. The average number of transactions varies from 53 for the smallest firms to 252
for the largest stocks. Similar evidence is found in terms of volume. It is interesting,
however, that the number of shares of small firms traded in the market is higher than the

number of shares traded in portfolios 2 and 3. In the same line, turnover is clearly larger
for small firms”'. Finally, diversity of firms is also found in the average of relative spread

and depth. It should be noted that a large depth indicates that there is a higher probability of
executing an order against a standing bid or offer. Hence, we would expect a negative
correlation between spreads and depths. Lee, Mucklow, and Ready (1993) are the first
authors to perform formal tests on the relation between spreads and depths. For a sample of

New York Stock Exchange firms, they show how wide spreads tend to be associated with
jarge depthsg". In our sample, we find a negative correlation between both measures of

liquidity across all firms of 0.27. It is surprising, however, that small firms present greater
depth than middle-size stocks. In any case, we can infer that on average large companies
are more liquid than small companies.

Table 1 also contains some features regarding daily and monthly seasonality of liquidity
measures. It is important to notice the large relative spread on Mondays and in January for
the market as a whole. At the same time, depth and the number of transactions seems (o
decrease on Mondays. This would suggest that liquidity is lower on Monday than during

the rest of the week. On the contrary, depth and the number of transactions tend to be

higher during January.

3.2 Scasonality, Trading, and Liquidity

Given the potential regularities suggested in the descriptive statistics above, it was
decided to carry out more formal tests on seasonality, trading, and liquidity in the Spanish
continuous auction market.

In order to investigate this issue across portfolios and time, we employ all daily data
available from January 2, 1991 to October 18, 1994. The regressions below are estimated

by stacking all of the observations and using OLS procedures. In particular, the general
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form of the regressions is given by:

5 5
k
Yp =0+ Z ﬁj Dmva}j[ + E dabwk o + yDry, + €1
=2 in=2 (1)

where yptk is the cross-sectional mean of characteristic k for assets belonging to

portfolio p during day t, and Dmval}-t, Dwk ¢, and Dry, are dummy variables for size, day

of the week, and the rest of the year. The results are reported for the relative bid-ask
spreadgf . depth, tumover, volume, transactions, returns, and volatility (squared returns). It

is important to point out that the portfolio containing the smallest firms, Monday, and
January are the control variables in the regressions. Mhﬁann and Modest {1994) employ a
similar set of regressions, but in order to avoid linear dependency among the independent
variables, they impose the constraint that all within-group dummy variable coefficients sum
to zero. In this paper, given the particular behavior of small {irms and either daily or
monthly seasonality, it was decided to use control variables. Ail our results are therefore
presented relative {o these variables. Finally, t-statistics reported are based on Newey-West
consistent standard errors.

The empirical resulis are contained in Table 2. The evidence tends to confirm some of
the results already suggested in Table 1. Smali stocks tend to have significantly larger
percentage spreads, and higher turnover and volatility than large stocks. At the same time,
they have less depth, volume, and transactions than the largest stocks in the sample.
However, we find a J-pattern across size-sorted portfolios for depth and volume. If we
measure liquidity by simultaneously the percentage spread and depth, we may conclude
that small firms are less liquid than firms in the two upper size quintiles of the market.

On the other hand, the percentage spread is significantly higher on Monday than in any
of the other days of the week. A reversed pattern 1s found for depth. It seems that Monday
presents a significantly lower liquidity than during the rest of the week. Moreover,
turnover, volume, and transactions are significantly lower on Mondays than for the rest of
the week. It should also be noted that volatility seems to be higher on Mondays. Finally,

relative spreads, turnover, transactions, average returns, and volatility are higher in January

than in the rest of the year. However, depth is not significantly different in January than in
the rest of the year. It is difficult to reconcile the larger relative spread of January with other
intuitive measures of liquidity and trading,

Four three-dimensional graphs contain further evidence related to seasonality and
liquidity across our five portfotios. Figure 1 presents the average relative bid-ask spread for
stocks in our five size-sorted portfolios over the days of the week. As we already know,
the relative spread is a monotonic function of firm size with the spread largest for the
smallest stocks. It is interesting that this pattern holds over all days of the week. At the
samie lime, we can appreciate that the percentage spread is also a monotonic function of
days of the wecek; the largest spread occurs on Mondays, independently of the size-sorted
portfolio. Figure 2 is a similar three-dimensional graph, where we include depth rather than
relative spread. It is more difficult to observe a clear pattern across days of the week.
Depth, however, seems to be lower for larger companies on Mondays. At the same time,
we observe the J-pattern across our five size-sorted portfolios for every day of the week.
Figures 3 and 4 contain a similar type of evidence regarding January and the rest of the
year. The monotonic function of firm size with the relative spread is preserved for January
and for the rest of the year. Moreover, independently of the portfolio observed, the relative
spread is always higher in January. Figure 4 maintains the J-pattern for depth across
portfolios, and shows a very similar depth across all months of the year.

Intriguing patterns of alternative measures of liquidity and trading have been found in
the Spanish continuous auction market. Research directed toward the explanation of these
patterns is clearly justified and is left for future papers.

We are now in a position to investigate potential changes in the compensation of

adverse selection and market liquidity around dividend announcements.

4. Dividend Announcements and Market Liquidity: Univariate Empirical

Evidence
It is well known that dividend signalling theories suggest that dividends convey

information about managers’ expectations regarding the future prospects of the f. im 19/,

Several papers have reported significant price reactions to dividend changes 13/ Therefore,
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it scems reasonable that if the bid-ask spread incorporates an adverse information
component, we would expect to find changes in spread during periods of dividend
announcements. Hence, dividend announcements are a particularty well suited strate 7 fi
analyzing the effect of changes in information asymmeltry. o
Unfortunately, previous studies have mostly concenirated on earnings announcements
and they have been carried out in the continuous dealer market case. In fact, to the best of,
our knowledge, this is the first study of changes in information asymmetry within the
context of a continuous auction market. Moreover, the work of Morse and Ushman (1983)
Venkatesh and Chiang (1986), Skinner (1991), Barclay and Dunbar (1991), and Dale :
-Hughes, and Rayburn (1991) tends to find contradictory evidence which is very difficult t:;’
Interpret. The most complete and careful analysis regarding the effect of earninpes
announcements on market liquidity is that published by Lee, Mucklow and Ready ( 1993?
Thf:)i convincingly argue that spreads widen and depths fall whenever market participant;
anticipate earnings announcements, They also show that these effects are more pronounced
for announcements with the larger subsequent price move. They conclude that during the
days prior to earnings announcements and during the event interval there exist
unambiguous decrease in liquidity. o
The reasoning by which they explain their resulis may be extrapolated to dividend
al.m‘ouncements. It may be argued that the timing throughout the year of both eamnings and
.dw.lde.nclis announcements is largely predictable. Thus, in a continuous auction mechanism
if liquidity providers anticipate a greater probability of tradin g against informed investors in’
advance of dividend announcements, the adverse selection model would imply a wider bid-
ask spread. In terms of market liquidity, under similar circumstances, it seems also
reasonab'Ie to predict a smaller depth. Of course, if the timing of dividend announcements is
not predictable, and there are no leakages prior to the arrival of new information. we sho
not expect to find any impact on spread. | | -
Although, given the characteristics of dividend payments, it may be reasonable to
expe.ct- an increase in information asymmetry before dividend announcements. the
prc.dlcuons for the_ announcement and even for the beginning of the pOSt—aIIHOUHC&I;]CI‘lt
periods may depend upon how noisy the signal transmitted to the market is, If a dividend
announcement may be regarded as a non-noisy signal, given that managers are¢ better

informed than outsi i i
utsiders, the information content of dividends reduces information
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asymmetries among traders, and consequently, we should expect a lower bid-ask spread.
On the other hand, if dividend announcements may be interpreted as noisy signals (as

earnings are), it should be taken into account that insiders are more able to understand the
news conveyed by the announcement. This is the point raised by Kim and Verrecchia
{1994) regarding earnings announcements. Independently of trading volume, these authors
argue that noisy signals stimulate informed judgements. If this is the case, we may expect
higher information asymmetry after the announcements, and consequently, a wider bid-ask
spread should be found.

In order to investigate the impact of dividend announcements on market liquidity for

cach of the four characteristics employed in the analysis (spread, defined as the difference
between the ask price and the bid price, depth, volume, and number of transactions), we
divide every observation in the sample period by the average of its corresponding day of
the week. In other words, if the particular observation turns out to be for Monday, then this
observation is divided by the average of the analyzed characteristic for Mondays. The same
procedure is followed for the rest of the week. This should take into account the strong
seasonality found in our alternative measures of liquidity. Moreover, all variables are
expressed as percentage deviations from the daily scasonal adjusted mean value of the
charateristic being studied. It is important to realize that this procedure is repeated fgr each
individual firm with a dividend announcement during the sampling period.

In particular, we calculate the following statistics for all firms in the sample:

S
K, = |=— - 1| x100

S0 @)

where K is the characteristic being analyzed (spread, depth, volume, or transactions),
St is the actual liquidity statistic during day t (spread in day t, depth in day t, etc.), and §(z}
is the average of the liquidity statistic for the corresponding day of the week.

Finally, the average of K across all announcements is calculated from day -10 to day

+10 around the event. The cross-sectional distribution of this average is used to study the

significance of the eventl?’. At the end, we have the percentage changes in spread, depth,




volume, and number of fransactions around dividend announcements.

The empirical results are contained in Table 3. The evidence seems strikingly consistent
with changes in information asyminelry during the day mmmediately betore the event, and
during the day of the announcement. The spread decreases by 12.4 percent during event
time, and the reduction ig significantly different from zero, It seems that dividends convey
precise information about the firm, so that the adverse selection component of spread is
clearly reduced. Theref, ore, informatjon asymmetry risks tend to disappear whenever there
is a dividend announcement.

The second column of Table 3 reports similar statistics for depth. Interestingly, the
results are not si gnificantly different from zero. There is some evidence, however, that
percentage changes in depth tend (o be positive. In any case, dividend announcements do
not seem to imply u.nambi guous changes in market liquidity.

The last two columns in this table suggest that percentage changes in volume and
transactions are positive around the event. In particular, there exists a significant and
positive reaction of the number of transactions during days -1 and 0. The number of
fransactions increases by 15.3 percent on these days. This is an important point and, as we
will see later in the paper, it will have serious consequences for the interpretation of the
results.

Figure 5 shows the cumulative percentage changes around event time for the four
characteristics employed in the analysis. It can be observed that spread tends to decrease
around the announcements, whilst volume and transactions move in the opposite direction,
There can also be appreciated a small jump in depth during the days immediately before the
event. Both Table 3 and Fi gure 5 suggest that changes in spread around the announcements
may tend to disappear if we check for the simultaneous effect on either volume or
transactions. We will come back to this important issue in Section 7 of our paper.

The results in Table 4 are partitioned according to whether the dividend is increased,
maintained, or decreased relative to the previous payment over the (approximately) same
time of the year before the announcement. As before, the evidence js consistent with
changes in information asymmetry risks. In terms of spread, the major impact occurs for
maintained and decreased dividends. There are significant reductions ig the spread of both
groups of stocks during the day before the event, and on the day of the dividend

announcement. The spread for companies announcing less dividends diminishes by almost

24 percent. [t seems that a signal corroborating negative prospects fér the CémPénieS
climinates potential information asymmetries. This would be reflected in the 51gn1f1f:ant
reduction of spread. On the other hand, the enormous increase in volune an.d transactions
around decreased dividend announcements should be pointed out. Once again, the results
regarding changes in spread may simply reflect the confounding effects of either volume or

transactions. | |
Finally, percentage changes in depth are not sigmficantly different from zero during

i ivi ignificant
cvent lime. However, in the case of increased dividends, there seem to be significan

eductions in depth during the days immediately after the event. Interestingly, the reverse
red

pattern is found for decreased dividend announcements.

In general, our resuits might be interpreted in favor of liquidity providers being
sensitive to changes in information asymmetry risks. Unfortunately, however, it may be the
case that spread and either volume or transactions are negatively related. This may alter the

interpretation of the results. The specific relation between spreads, volume, and

transactions is investigated next.

5. The Relation Between Spreads, Volume, and Transactions

: . d
Unlike the extensive existing cross-sectional evidence between spreads, volume, an

‘ | evi ime-series relation between these
the number of transactxonsB', cevidence related to the ume

variables is very limited. In fact, within a continuous dealer market, the first paper dealing
directly with this issuc was recently published by Lee, Mucklow, and Ready (1993). It
should be noted, however, that their evidence is exclusively directed toward the temporal
relation between spread (and depth) and volume. They ignore the potential effects of the
number of transactions. It turns out, as we will discuss in this section, that the apparently
strong relation between spread and volume is cancelled out whenever we control for the
number of transactions.

From a theoretical point of view we have, as discussed by Lee, Mucklow, and Ready,
two relevant and competing hypotheses that may help us to understand the relation betw-een
these variables. Easley and O’Hara (1992) argue that the stochastic process of ?nces
depends on time per se and volume. Hence, in their model, it is volume as of a particular

time t that influences the distribution of prices over the next period. This implies that
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volume becomes a signal for the market maker. A large volume is equivalent to a greater
probability of facing informed traders. Therefore the specialist widens spread to
compensate for the additional adverse selection. Thus, their model predicts a positive
relatton between spread and volume in a time-series framework.

On the other hand, Harris and Raviv (1993) suggest a model in which agents receive
the same information. However, these agents differ in the way in which they understand
this common information. Volume shocks are simply a consequence of the lack of
agreement among participants in the market. This context implies that higher volume should

be related to tiquidity providers sending limit orders in both sides of the market as a result
of differences of opinion. This may tend to reduce the bid-ask spreadl¥

Given these arguments, it seems that the time-series relation between spread and
volume should be empirically analyzed. This is exactly what Lee, Mucklow, and Ready
(1993) do. Interestingly, one may suggest that these models reflect primarily a relation
between the number of transactions and the spread. This is the case given that, in both
models, the size of each transaction is normalized to unity. Nevertheless, what we really
may affirm is that their models cannot distinguish between volume and the number of
transactions. A gain, empirically documented evidence should be employed to infer whether
the time-series relation is dominated by either volume or transactions.

In order to investigate this issue, the following time-series regression is run for each

stock in the sample with daily data from January 2, 1991 to October 18, 1994

Spread; = a + By NV + By NN, + n, 3)

where the spread variable is given by:

SP,

— - 1; x 100
SP“)

where SPy is the actual spread during day t, and Sf’(t) is the average spread for the
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corresponding day of the week over the whole period. The normalized volume (NV) and

normalized transactions (NN) are given by:

where VOL, is the number of shares traded in each stock during day t, N represents the

number of transactions of each stock during day t, and VOL(y) and Ny are, as before and

respectively, the average of volume and transactions for their corresponding day of the
week. It should be pointed out that the distributions of the explanatory variables are highly
skewed. Thus, the square roots of the variables are employed so that outliers do not
dominate the empirical evidence. Moreover, given that the residuals from OLS regressions
are mostly significantly autocorrelated, the regressions are repeated with an autoregressive
term, and using the well known procedure suggested by Cochrane-Orcutt. Both types of
adjustments produce identical qualitative results.

Table 5 reports the results. The coefficients contained in the table are the cross-sectional
average of all individual regressions. In parenthesis, we report the t-statistics under *the null
hypothesis that the cross-sectional mean of the coefficients equals zero. White-consistent
standard errors are used.

The results show a very strong negative relation between volume and spreads. In our
time-series framework this suggests that, in the continuous auction Spanish market,
spreads tend to be smailer during periods of higher volume. This is exactly contrary to the
evidence reported by Lee, Muckiow, and Réady for the US market. At the same time, it
turns out that there exists an even stronger negative relation between transactions and
spreads. This empirical evidence seems, thercfore, consistent with the Harris and Raviv
(1993) prediction that spreads and either (in their model) volume or transactions are
negatively associated.

The most striking result of Table 5 is that the significant negative relation between
volume and spreads tends to be cancelled out when we include simultaneously volume and

the number of transactions in the regressions. The strong negative relation between
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transactions and spreads is maintained, but the negative association between volume and
spreads becomes statistically insignificant. This is an important result, and it to a certain
extent Justifies microstructure theoretical models in which ail trades are normalized to be of
unit size. [t may be argued that we should have employed the average trade size rather than
the total number of shares as an explanatory variable. This would be the most natural
decomposition of the effects of volume on spreads. Of course, volume is the average trade
size times the number of transactions. However, it was decided to keep volume so that we
are able to provide a direct comparison with the results obtained by Lee, Mucklow, and
Ready.

We may conclude that spreads tend to decrease during periods of higher number of
transactions. In the context of the Harris and Raviv (1993) model, we may argue that the
increased number of transactions primarily denotes an increase in liquidity trading through
public limit orders. In fact, when we regress the percentage change of depth on the
normalized number of transactions, it is found that there is a positive, significant relation

between depth and transactions. This clearly suggests that market liquidity tends to increase

with the number of transactions!5'

This result naturally leads towards further investi gation of the numbser of transactions as

a key aspect of the process of stock price adjustments. This is the next issue looked at in

this paper.

6. The Relation Between Volatility, Volume, and Transactions

One way in which we may justif y the importance of the number of transactions within
an empirical context of asset pricing is by analyzing the relation between transactions and
volatility.

Both the theoretical models and empirical work related to information effects on asset
pricing have generally accepted the popular view that “it takes volume to move prices”. In

particular, microstructure theory under asymmetric information suggests that informed
traders send smali-sized trades in order to avoid losing their comparative advantage '%. This

view assumes that the information content of the trading behavior of investors is directly

related to the size of trades. On the other hand, from an empirical point of view, it has been

amply documented that there exists a positive relation between volume and volatility 7/,

In a very important paper, however, Jones, Kaul, and Lipson (1994) show that on
average the size of trades has virtually no incremental information content once the number
of transactions is taken into account. In other words, the well accepted positive relation
between volume and volatility becomes insignificantly different from zero when volatility is
conditioned on the number of transactions.

Thi; finding may explain the strong relation that we found between spreads and the
number of transactions within a time-series framework. The information content in trading
behavior is captured through the number of transactions which take place during a
particular interval of time.

Given the important differences in the trading mechanism between a continuous dealer
market and our continuous auction market, it was decided to analyze the relation between
volatility and the number of transactions.

In order to estimate the conditional standard deviations of daily returns, the procedure
suggested by Schwert (1990), and employed by Jones,l Kaul, and Lipson (1994), is
followed. It is an extremely easy way to estimate conditional volatilities and, at the same
time, the procedure allows for stylized facts concerning stock return volatility.

We first estimate the unexpected return on day t for all stocks in the sample with
continuous data from January 2, 1991 to October 18, 1994, Thus, a total of 60 securities
are available for the exercise. The unexpected returns of these stocks are given by the

residuals of the following regression model:

5 12 X
Ry = 2 @Dy + D BrRies + &
= =1 5

Given that the expectation of the absolute value of a normal random variable equals

(2/m)1'2 times its standard deviation, the absolute residuals of equation (5) are multiplied by

(2/m)y V2 10 get the volatility of unexpected returns !¥/, In the regression above, five day-of-

the-week dummies are included to capture differences in mean returns. Moreover, stock

returns are regressed on 12 lagged retums to estimate short-term movements in conditional
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expected returns.

These estimates of conditional volatility are regressed on the number of transactions and
the average trade size (total number of shares divided by the number of transacions) to
determine the relative importance of both variables. This exercise is performed by dividing
the total number of stocks into fjve size-sorted portfolios, where ranking is obtained
according to the market value of alt 60 securities at the end of 1992. This date corresponds
to the midpoint of our sampling period. In particular, for individuval stocks within each of
the five size-sorted portfolios, we run seemingly unrelated regressions of our estimates of
daily conditional volatility of returns on a trading-gap dummy variable, average trade size,
number of transactions, and 12 lagged absolute residuals from equation (5) to correct any

persistence of volatility!®/;

) 12

[%i | = &5 + Bim Dyy + By VAVic# Bin INi + Y pi| Eir | + oy
=1
(6)

where Dy 4 equals 1 for Mondays and 0 otherwise, AV, is the average trade size of

stock 1 within a portfolio p, Nt represents the number of transactions of stock i in portfolio

p. and p; measures the persistence of volatility in stock i.

The results are contained in Table 6, It seems that volatility is primarily determined by
the number of transactions. In all portfolios, there exists a streng positive relation between
transactions and volatility. The information content of trading behavior is basically
contained in the number of transactions during the day. It is also the case that there is a
positive relation between volatility and average trade size for the smallest firms. However,
it seems evident that the economic si gnificance of this relation is negligible relative to the
importance of the number of transactions. It should also be noted that the relation between
average trade size and volatility becomes negative for large firms. Nevertheless, the
economic relevance of this relation seems to be rather small. At the same time, there is
(almost) a decreasing monotonic relation between the relative impact of transactions on
volatility and firm size with _the effect largest for the smallest firms. This suggests that the

information content of trading incorporated into the number of transactions 1s particularly

relevant for small firms. It may be the case that the relatively little information about small
firms may be the reason behind these resuits. Finally, it is interesting to point out the
decreasing monotenic relation between the magnitude of the coefficients assoctated to the

Monday dummy vartable and firm size.
All this evidence may indicate that the effecis of dividend announcements on spread

may change if we controi for the apparently large information content of trading contained-

in the number of transactions. This issue is analyzed in the next section of the paper.

7. Dividend Announcements and Bid-Ask Spreads: Multivariate
Empirical Evidence

Given the empirical evidence found in sections 5 and 6, it becomes necessary to study
whether the apparent reduction in information asymmetry risks of Tables 3 and 4
documents either a changing compensation of adverse selection during dividends
announcements or simply reflects the general relation between spreads and transactions.

This issue is particularly relevant for the literature dealing with the sensitivity of
liquidity providers to the arrival of new information which may alter asymmetries of
information among agents. It should be noted that the paper by Lee, Mucklow, and Ready
{1993) controls for volume when analyzing the impact of earnings announcements on
market liquidity. However, they ignore the potential effects of the number of transactions,
which may be really behind their significant results. Our plan for this section is to study the
impact of dividend announcements on spread controlling for both volume and transactions
in two separate multipie regression tests. This would allow us to reach precise conclusions
about chan..ging compensation of adve:rse selection.

In order to carry out these tests, a time-series regression is run for each étock in the
sample that had at least one dividend announcement with the percentage seasonally adjusted
spread as the dependent variable, and event period dummy variables, and cither volume or
transactions as the independent variables. In particular the following regression with daily

data from January 2, 1991 to October 18, 1994 is performed for each stock:
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+4
Spread, = o + B, CV, + Z 0Dy + vy

=4 (7
where, as in equation (3), the spread variable is given by:

- - 1) x 100
SP(O

and the control variable, CVy, is either the normalized volume or the normalized

transactions of equation (3}

To capture spread shifts around dividend announcements a dummy variable, D ¢ 18
7 -c t]

included which equals 1 if observation t is event day T and 0 otherwise. The coefTicients

associated with these indicator variables represent changes in the mean of the spread during

the event period, after controlling for the potential effects of either volume or transactions.
Finally, the error term of equation (7) is assumed to be, V¢ = Upyv_j, where v is the

AR(1) parameter, and u; is an independent and identically distributed normal variable with
mean zero and constant variance,

The results are contained in Table 7. The reported coefficients are the cross-sectional
average of the estimated coefficients obtained with the individual regressions given by the
expression (7). As before, in parentheses we present the t-statistics under the null
hypothesis that the cross-sectional mean of the coefficients equals zero. White consistent
standard errors are used. This table shows the results for the complete sample of 157

dividends announcements.

The conclustons that may be drawn from Table 7 are clear. Controlling for the number

of transactions does affect the resuits about the impact of dividends announcements on the
spread a day before the announcement, as well as during the announcement periodzo" . The

significant 12 percent reduction in spread that we reported in Table 3 for the day of the
announcement decreases to an insignificant 4 percent once we control for the number of
transactions. It is interesting to note that the decrease also becomes insignificant when we
contro! for volumie. In this case, however, the magnitude of the reduction remains around 6
percent (with a t-statistics of 1.57). Very similar results are found for the day before the
announcement. In general, controlling for the number of transactions has larger effects on
the mean shifts of the spread over the whole event window than controlling for volume.
This is of course the result we expected, given the evidence contained in Tables Sand 6.
There is another sense in which contrélling for the number of transactions in this type
of studies may be the appropriate way to perform the analysis. Moreover, this may be a
particularly relevant issue for continuous auction markets. In a recent working paper,
Kumar and Seppi (1993) show that when limit order and market orders are allowed to co-
exist, the structure of the limit book may present a widening spread between the best buy
and sell orders exclusively due to anticipated increases in stock return volatility around
dividend announcements. The point which they emphasize is that this may even be the case
without adverse selection. In our case, the impact is not significant so that the potential
disturbing effects of anticipated volatility does not seem to be relevant. In general,
however, the results of Table 6 suggest that controlling for the number of transactions
would tend to avoid confounding effects between adverse selection and anticipated

volatility. This implies that by including the number of transactions in our regressions we

may be in fact eliminating these effects?!’

The empirical evidence in Table 7 completely reverses the partial conclusions we drew
from Table 3. Liquidity providers do not seem to be sensitive to changing information rnisks
around dividend announcements. Hence, the bid-ask spread does not seem to contain any
compensation for adverse seiection. In the continuous Spanish Stock Exchange auction
trading mechanism, we do not find any evidence after controlling for the number of
transactions that information asymmetry decreases during dividend announcements. It may
be argued, of course, that an alternative but coherent explanation of our results may simply

be that dividend announcements are not an adequate proxy for information asymmetries
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among market participants.

Panels A and B of Table 8 contain similar empirical evidence. In these two panels, the

results are partitioned by the increased, maintained, or decreased dividends reiative to the
previous payment at (approximately) the same time the year before the announcement. For
the first two groups we do not find any significant change in the bid-ask spread during the
event window from day -4 to day +4. [t should be recalled that before we controlled for the
number of transactions the reduction of spread on the day before the announcement, as
well as during the event day, was larger for companies announcing a decrease 1n their
dividend payments. In other words, a negative signal seemed to convey a very strong
reduction in information asymmetry risks. This was a rather surprising result. In fact, we
may now conclude that the negative relation between the number of transactions and
spreads explains the significant change in information asymmetry risks found in Table 3.
We observe from Panel A of Table 8 that the former reductioné of spread even become
positive after we control for the number of transactions. It should be recognized that our
three groups of dividend changes exhibit some evidence of differential effects during the
day before the announcement. [ncreased dividend firms have a 10 percent reduction in
spread (t-statistics of 1.22), maintained dividend stocks more than 4 pefc;ént fall in spread,
whilst decreased dividend companies present a positive change of 15 percent (t-statistics of
1.23). In any case, neither of these percentage changes is significantly different from zero.

Panel B of Table 8 shows that the same result holds true when we control for the
number of shares traded.

In general, we may suggest that the arrival of negative news about the future prospects
of a firm does not seem to incorporate changes in information asymmetry risk beyond what
1s normaily conveyed through increased number of transactions. It should be pointed out,
however, that there is an exception. The impact on spread remains negative and significant
four days before the announcement, even after we control for the number of transactions. If
traders anticipate the announcement date for potentially distressed companies, there may be
an increase in their liquidity which may be reflected somehow in the reduction of spread. It
should be pointed out that this group of announcements exhibits high and positive
percentage changes in the number of transactions from day -4 to day +2. This suggests thht
information arrives to the market four days before the announcement. We also find some

negalive percentage changes in the spread of these companies during the days before and

up to the event window employed in Table 8. As before, it may be an indication that the
timing throughout the year of dividend announcements is predictable. However, negative
percentage changes can not be attributed to adverse selection. During these pre-
announcement days, spread should become wider if adverse selection is behind the
observed changes of spread.

Finally, if relatively little information about small firms reaches the market during
periods other than dividend announcements, we might expect dividend change
annoucenients to convey more information for small firms than for large {irms. In order to
analyze this possibility, we divide our sample in two groups according to the size of
companies at the end of the year preceding the announcement. There are 36 dividend
announcements of small firms, and 121 announcements of large firms. It should be clear
that the ranking of these companies is established using all the stocks in our sample, and
not only companies with dividend announcements. This implies that cither small or large is
defined similarly to the portfolios used in the first part of this paper.

The empirical results, not shown in this paper, do not reveal any significant change in
spread during the event window. It is interesting to note, however, that the decrease in
spread is found to be larger for the companies with the largest market value.

A final word of caution. Given data availability, it is not possible to employ a measure
of the effective (implicit) bid-ask spread. Lee, Mucklow, and Ready (1993), and Pétersen,
and Fialkowski (1994) argue that effective spread rather than quoted spread is the relevant
measure of transaction costs faced by investors. Effective spread measures the average
spread paid on the shares transacted during a given period. In this sense, our data seems {0
be a reasonable approximation. However, effective spread is volume-weighted. Further

research as well as more precise data may help to clarify these unsolved Issues.

8. Summary and Conclusions

This paper has analyzed liquidity changes in response (o dividend announcements for a
representative sample of stocks traded in the continuous Spanish Stock Exchange auction
system. The previdus empirical evidence is limited to continuous dealer markets where both
the spread and depth are established by market makers. It is also the case that previous

research has concentrated on the impact of earnings announcements. We argue that similar
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adverse selection compensation might be part of the implicit bid-ask spreads in continuous
auction trading mechanisms. Moreover, previous statistical designs have controlled for
contemporaneous volume. Our results indicate that number of transactions is the
appropriate controlling variabie when analyzing changes in information asymmetry risks
around either dividends or earnings announcements.

Interestingly liquidity and trading regularities have been found in the continuous
Spanish market. However, dividend announcements do not seem to convey significant
changes in information asymmetry risks. Neither spread nor our measure of depth change
significantly during the day of the announcement or during the post-announcement period
after we control for the reaction in the number of transactions. Hence, adverse selection
does not seem to be part of the implicit bid-ask spread, at least when we limit our attention
to dividend announcements,

Contrary to the evidence reported for earnings announcements in the US dealer market,
we do not observe any indication that liquidity providers are sensitive to changes in
information asymmetry risks. To discover whether these results are due to the idiosyncratic
characteristic of the announcement or, alternatively, they reflect important differences in

trading mechanisms, requires further research.
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1. The Toronto Stock Exchange first adopted this system in 1977. The Tokyo Stock
Exchange and the Paris Bourse are also examples of this type of trading mechanism.

2. See Leé, Mucklow, and Ready (1993) for a detailed analysis.

3. Of course, spread is understood as the difference between the best ask and the best
bid available at any particular point in time. |

4. This sample represents more than 90 percent of total market capitalization at any time
during the sampling period. '

5. All stocks inciuded in the second data set belong to the first data set. We have a total
of 959 trading days.

6. See Rubio (1988) for details.

7. Due to tax-induced irading, turnover of smail firms 1s much larger during December
and January. See Basarrate and Rubio (1994).

8. See alsc the work by Brennan and Subrahmanyam (1994} They employ an
alternative measure of depth to study the compensation of adverse selection in stock

returns.

9. We employ the term relative spread or percentage spread indistinctly throughout the

paper.
10. See Miller and Rock (1985).
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11. For the US market see, among others, Asquith and Mullins (1983), Bajaj and Vijh
(1990), and John and Lang (1991). Recently, Gonzdiez (1994) has reported cvidence
consistent with significant information content of dividend changes in the Spanish Stock
Exchange.

12. White-consistent standard errors are employed.

13. See Mclnish and Wood (1992) for a recent summary of literature, and new
evidence with intraday data.

14. This argument assumes a negative relation between depth and spreads.

15. The same positive relation is found between volume and spreads.

16. See Kyle (1985), and Admati and Pfleiderer (1988).

17. See Gallant, Rossi, and Tauchen (1992).

18. This estimator is unbiased if the conditionai distribution of returns is normal.

19. Each regression is performed with 12 stocks and 959 daily observations.

20. In principle, confounding effects between transactions and changing information
risks may be relevant only during the announcement and post-announcement periods.
Note, however, that dividend announcements scem to convey information as from, at least,
the day before the announcement.

21. Note, of course, that volume represents the total number of shares traded. This
includes both the number of transactions and the average trade size. In this sense, volume
might be sufficient as a control variable. However, the average trade size is found to be

irrelevant in controlling the impact of dividend announcements on spread,
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TABLE 2

MEASURES OF LIQUIDITY
Stocks are assigned to five portfolios based on the market vaiue of their equity at the end
of each year. Mvall contains the stocks with the smallest market capitalization, angd
Mval5 contains the stocks with the largest market capitalization. Portfolics are equally-
weighted. The bid-ask spread is the percentage bid-ask spread based on the average of the
five best-bids and the five best-offers of each trading day. The depth is the number ¢f
shares available at each price, again as the average of the five best selling and buyin
positions in the market during each trading day. Turnover is defined as the number of
shares traded during each day divided by the number of shares outstanding., Volume is ¢
numbér of shares traded per day. Transactions represent the number of transactions in each
day. Data are available from January 2, 1991 to October 10, 1994, All figures aye
1?stlmalted by stacking all of the observations and using OLS regressions of the following
orm:

5 5
thk = + zﬁj Dmvalje + Eﬁm Dwkme+ ¥y Drye + gpt
=2 m=2

k . .
where Ypt I8 the cross-sectional mean of characteristic k for assets belonging to

portfolio p during day t, and Dmvaijt, DwK . ¢» Dry, are dummy variables for size, day of

the week and rest of the year., Mvall, Monday, and January are the confrel varnables.
Newey-West standard errors are employed. :

----------------------------------------------------------------------------------------

Characteristic  Bid-Ask Spread Depth  Tumover Volume Transactions Return Squared Returns
(%) (%) (%) (%)

CONSTANT 2.586 5213 0.537 57,608 69 0.506 0.059
(33.28) {954 (234D (6.56)  (14.30) (4.18) {10.50)
MVAL2 -0.511 -1,809 -0277  -13465 522 0011 -0.012
(-8382) (-870) (1439 (404 {2.55) (0.14) (-3.51)
MVAL3 -0.750 -2,779 -0320 -19.897 1391 0.039 -0.016
(-13.12) (-1631) (-1723) (-649) 627) (0.50) {-4.89)
AMVALA -1.386 637  -0336 115,667 77.55 0.053 -0.020
(-27.39) {3.63) (-1823y {2131) (28.55) {0.70} (-6.63)
MVALS -1757 14,140  -0.382 33.1,604 199.01 G.067 -0.023
(-37.89) (3086} (-2097y (3581) (43.25) (0.91) (-8.23)
TUESDAY -0.237 524 0026 21,557 568 -0.073 -0.011
(-5.83) (2.76) (322) (4.50) (2.75) (-1.02) (-338)
WEDNESDAY -0.210 683 0.034 27108 494 -0.243 -0.010
{-4.65) 282) (328 (549) {193) (-346) (-3.08)
THURSDAY -0.177 458 0.029 30,669 473 -0.082 -0.007
(-377) {2.05) {2.98) (593 {1.78) -1.12) {-1.96)
FRIDAY -0.225 580 0.027 34,085 622 0.029 -0.015
(-542) (2.90) (3.49) (7.14; {287 (0.45) (-4.52)
REST OF YEAR -0214 359 -0.028 -11.408 -22.41 -0.492 -0.017
(-347) (-065y (-193) (-135y {488 (-534) (-3.92)

TABLE 3

PERCENTAGE CHANGES IN SPREAD, DEPTH, VOLUME, AND
NUMBER OF TRANSACTIONS AROUND DIVIDEND ANNOUNCEMENTS

For each of the four characteristics employed in the analysis (spread, depth, volume, and
number of transactions), we divide each observation in the sample period by the average
of its corresponding day of the week. In particular we calculate the following statistics

for all firms in the sample:
5
=L . 1] xt00
S ()

where K is the characteristic being analyzed, S, is the actual liquidity statistic during day

Kt =

t, and S (t) is the average of the liquidity statistic for the corresponding day of the week.

From day -10 to day +10 around the event, the average of K, across all announcements is

calculated. The cross-sectional distribution of this average is used to study the

significance of the event. White standard errors are used. t-statistics are presented in

parentheses. Results for the complete sample of dividend announcements are reported.

------------------------------------------------------------------------------------------

DAYS AROUND SPREADY/ DEPTH? VOLUME® . TRANSACTIONS
ANNOUNCEMENT
4 522 1.02 27.06 5.58
(-0.84) (0.12) (Q.91) (1.13)
3 226 035 19.29 021
022) (0.06) (0.76) (-0.05)
2 580 22 55 5476 0.57
(-095) (0.96) (13%) (0.12)
1 -11.60 1.03 7.12 1530
(:2.56) (0.25) 0.84) (2.30)
0 1237 6.70 26.47 1533
(3.15) (0.86) (1.62) (2.14)
+1 2.56 0.49 063 6.83
(037) (0.09) (-0.09) (130)
+2 837 2.85 7.80 635
(-176) (0.41) (0.72) (125)
+3 374 -136 5.19 2.59
(-0.65) (-0.29) (0.48) (0.51)
+4 9.41 512 770 2.93
(©.73) (-1.26) (-123) (0.53)

1/ Spread = Ask - Bid
2/ Depth = Depth at Ask + Depth at Bid
3/ Volume is number of shares traded
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TABLE 4
PERCENTAGE CHANGES IN SPREAD, DEPTH, VOLUME, AND
NUMBER OF TRANSACTIONS AROUND DIVIDEND ANNOUNCEMENTS
CLASSIFIED ACCORDING TO THE CHANGE IN THE DIVIDEND PAYMENT

For each of the four characteristics employed in the analysis (spread, depth, volume, ang'
number of transactions), we divide each observation in the sample period by the average
of its corresponding day of the week. In particular we calculate the following statistics
for all firms in the sample:

K¢ = (=§_t_ - 1) x100
S (ty

where K, is the characteristic being analyzed, S is the actual liquidity statistic during da
t, and S (t) is the average of the liquidity statistic for the corresponding day of the week:
From day -10 to day +10 around the event, the average of K; across all announcements j
calculated. The study the

significance of the event. White standard errors are used. f-statistics are presented in

cross-sectional distribution of this average is used to

parentheses. Results are reported separately according to the change in the dividend

payment.
DAYS Increased Dividends Maintained Dividends Decreased Dividends
Sprea\d1 Depthz‘f Volume?' Trans¥ Spread Depth Volume Trans  Spread Depth Volume  Trans
-4 -5.47 -13.67 998 -1.00 571 1034 5911 517 -36.63 483 11.70 20.71
(-0.66) (-2.87) (-1.16) (-0.14) (0.52) (0.62) (0.97) (0.70) (-6.48)(0.41) (0.58) (1.47)
-3 14.99 -2.25 5161 435 729 403 1.38 -3.81 -24.09 -4.89 2.73 19.06
(0.57) (-0.16) (0.76) (-0.75) (-0.93} (0.58) (0.10)(-0.60} (-3.38)(-0.72) (D.16) (1.41)
-2 -827  -1.65 3721 -1.55 -195 4453 7639 -24]1 -11.82 950 2865 13.75
(-0.84) (-0.15) (0.77) (-0.24) (-0.20) (0.94) (1.01%-0.34) {(-1.14)(1.29) (L.00) (1.01)
-1 -9.09 173 2768 -135 -1178 6.57  6.43 1203 -1640 3.41 4045 60.11
(-1.08) {-1.21) (-0.78) (-0.21}) (-1.87) (1.03) (0.52}{1.42) (-1.71)(0.39) (139} {2.25)
0 -879 842 1146 341 -11.02 -0.84 1037 1032 -238760.75 10528 55.17
{-1.35) (-1.21) «(0.45; {0.52) (-1.87)(-0.12) (0.77) (1.11) (-2.88)(1.59) (1.49} (1.87)
+1 -7.00 -1661 -11.05 -617 1182 604 -0.63 7.20 -4.27 20.44 21.38 33.29
{(-0.98) (-3.21) (-124) (-1.02) (097 (0.74) (-0.07) (1.01) (-028)(1.14) (081) (1.73)
+2 -1.58 -9.14 1551 -8.13 -9.89 -0.99 -0.40 10.83 -18323943 1547 2391
(-0.18) (-1.65) (0.64) (-1.09) (-1.44)(-0.17y (-0.03) (1.51) (-2.13)(1.12) (0.68) (1.58)
+3 2.27 -1844 682 -1182 -6.53 411 -3.56 820 -8.29 1883 5619 16.69
(0.29) (-3.42) (-037) (-1.66) (-0.68) (0.57) (-030) (1.10) (-0.68)(1.46) (1.48) {1.1D)
+4 3446 -15.10 -11.95 -10.20 -399 -4.5% .592 10.15 -4.42 1445 -390 962
(1.06) (-3.21) (-1.19) (-1.47y (-037)(-0.72) (-0.70) {1.23} (-0.34) (1.25) (-0.21) (0.58)

1/ Spread = Ask - Bid

2/ Depth = Depth at Ask + Depth at Bid
3/ Volume is number of shares traded

4 Trans is the number of transactions

TABLE §

THE RELATION BETWEEN VOLUME, NUMBER OF TRANSACTIONS,
AND SPREAD

For each stock in the sample, a time-series regression is run with spread as the dependent
variable and volume, the number of transactions or both as the independent variables. In
particular, for each stock the following regression with daily data from January 1991 to

October 1994 is performed:
Spread; =a + By NV + Bp NNt + nie

.where the spread variable is given by:

' ( SPy

- 1| x100
SP(t) ]

where SPt is the actual spread during day t, and SP(t) is the average of the spread for the
corresponding day of the week. The normalized volume (NV) and normalized transactions

YOL N
NV = ---.._—-..—t : NN¢ = —.._.—t
YOL(t) N

The reported coefficients are the cross-sectional average across all stocks in the sample.
In parentheses we report the t-statistics under the null hypothesis that the cross-sectional

mean of the coefficients is zero.

------------------------- o . m e ek e TR A T e e e O KR OV D M Rl s W R P TR SN M M R e e e T TR e

PANEL A: REGRESSIONS WITH NO CORRECTION FOR SERIAL
AUTOCORRELATIONS IN THE RESIDUALS

{(NN) are given by:

o ﬁv . Bﬂ
MODEL 1 (Volume} 33.92 -3925 -
{1034) (-10.77)
MODEL 2 (Transactions) 60.99 - -65.60
(1030} (-10.51)
MODEL 3 (Both) 61.21 -4.70 -61.37
(899 (-097; (-6.01)

PANEL B: REGRESSIONS WITH COCHRANE-CRCUTT ITERATIONS

o By Bn
MODEL 1 {Volume}) 30.48 -35.53 -
(11.22) (-11.91)
MODEL 2 (Transactions) 63.53 - -68.77
(12.26) (-12.63)
MODEL 3 (Both) 64.16 -0.63 -69.89
(11.88) (-0.28) (-10.56)

-----------
---------------------------------------------------------------------------
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TABLE 6

THE RELATION BETWEEN VOLUME, NUMBER OF TRANSACTIONS
AND VOLATILITY

Estimates of seemingly unrelated regressions of daily percentage volatility of returns on

daily trading-gap dummy variable, average trade size, number of daily transactions, and 12'
lagged absolute residuals: :

) 12 |
{8it] = i +Bim DMt + Biv Y AVic+ Bin ¥ Nit + zpirl%it-«c | + it
=1

where |£it I is the absolute value of the return of stock i in day t conditional on its own.

12 lags and day-of-the-week dummies. These values are multiplied by ( 2/x )12 Dy e
equals 1 for Mondays and 0 otherwise, AV, is the average trade size, and N;¢ is the
nur-nber of transactions for stock i on day t. The stocks in the sample have unbroké'n::
series of daily closing transaction prices from January 1991 to October 1994. These
stocks 'are classified into five portfolios according to their market value at the end of:
1992. Seemmgly unrelated regressions are run for individual stocks within each size-
sorted portfolio. Each portfolio contains 12 stocks. t-statistics in parentheses. '

PORTFOLIOS Bim Biy Bin
MVALL 0.4540 0.0045 0.2285
(5.06) (2.10) (25.96)
MVAL2 0.3210 -0.0009 0.1254
(4.66) (-0.49) (22.81)
MVAL3 0.1872 -0.0056 0.1505
(2.80) (3.04) (22.14)
MVAL4 0.1552 -0.0090 0.0861
(1.55) {-6.00) (15.17)
MVALS 0.0245 -0.0066 0.0769
(0.49) (-586) (22.84)

TABLE 7

CHANGES IN SPREAD AROUND DIVIDEND ANNOUNCEMENTS CONTROLLING
FOR EITHER VOLUME OR NUMBER OF TRANSACTIONS
For each stock in the sample that had at least one dividend announcement, a time-series
regression is run with the spread as the dependent variable and event period dummy
variables, and either volume or the number of transactions as the independent variables. In
particular the following regression with daily data from January 1991 to October 1994 is
performed for each stock:

+4
Spread¢ =a + Bey CV¢ + 261;% + vt
=-4
where the spread variable is given by:
SP
—L . 1| x100
SP(t)

where SPt is the actual spread during day ¢, and SP(t) is the average of the spread for the
corresponding day of the week. The control variable, CV,, is either normalized volume

(NV) or normalized transactions (NN), and are given by:

NV¢ = YOLe . NN = Nt
VOL(t) N(t)

D equals 1 if observation t is event day tand 0 otherwise. The error term is given by:
Up = U F YU g where y is the AR(1) parameter and u, is iid normal with mean zero and

constant variance. The reported coefficients are the cross-sectional average across all
coefficients. In parentheses we report the t-statistics under the null hypothesis that the
cross-sectional mean of the coefficients equals zero. White standard errors are used.
Results for the complete sample of dividend announcements are reported.

COEFFS. REGRESSIONS WITH TRANSACTIONS REGRESSIONS WITH VOLUME
fov -80.87 -42.88
(-17.72) (-16.10)
84} -0.422 -1.628
{-0.08) (-0.3D
6{-3) -0.505 -0.632
(-0.05) (-0.06)
8(-2) -4.740 -0.726
(-0.80) (-0.12)
(-1} -3.221 -6.874
(-0.68) (-1.57)
5(0) -4.159 -6.144
-0.91) {-1.34)
B(+1) 7.472 6.115
(1.14) (0.91)
B(+2) -3.947 -5.442
(-0.82) (-1.14)
8(+3) -1.339 -2.501
{-0.24) {-0.43)
o(+d) 11,998 9.207
(0.96) {0.73)
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TABLE 8 ;
CHANGES IN SPREAD ARCUND DIVIDEND ANNGUNCEMENTS CONTROLLING FOR EITHER
YOLUME OR NUMBER OF TRANSACTIONS. ANNOUNCEMENTS ARE CLASSIFIED ACCORDING
' TO THE CHANGE IN THE DIVIDEND PAYMENT
For ea.ch. §tock m.the sample that had at least one dividend announcement, a time-sepie,
regres§1on Is run with the spread as the dependent variable and event period dummy variables
and e.lther volum.e or the number of transactions as the independent variables., In particular fhe'
following regression with daily data from January 1991 to Oectober 1994 is performed for each
stock: :
+4
Spreadt = a + fey CV¢ + 26-;])“ + vt
=-4
where the spread variable is given by:
SPy
— -~ 1| x100
SPt)
where SPt is the actual spread during day t, and SP(t) is the average of the spread for th.
corresponding day of the week. The control variable, CV, is either normalized volume (NV)
normalized ftransactions (NN}, and are given by:
VOL N
NVt = -—-::—t H NN; = —.:'-'!:--
J VOL(y) Nty
D ;equals 1 if observation t is event day v and 0 otherwise. The error term is given by: v, = u
+ yuv¢_{, where y is the AR(1l) parameter and W is iid normal with mean zero and constant
variance. The reported coefficients are the cross-sectional average across all coefficients. In -
parentheses we report the t-statistics under the null hypothesis that the eross-sectional mean
of the coefficients is zero. White standard errors are used.
COEFFS PANEL A: REGRESSIONS WITH TRANSACTIONS
Increased Dividends Maintained Dividends Decreased Dividends
Bev -88.097 -72.186 -50.984
(-10.26; (-11.62} {-9.96)
5(-4) -1.893 7.126 -19.372
(-0.24) (0.85) (-2.58)
&{-3) 15318 -7.403 -13.805
{0.59} (-1.00) {-1.53)
8(-2) -8.539 -2.438 -3.431
(-0.88) -0.26) -0.33)
o-1) -10.147 -4.691 15.730
(-1.22) (-0.77) (1.23)
6(0; -6.089 -7.109 8.546
(-0.85) 117 (0.60)
S(+1) -7.138 15.987 13.487
(-1.02) (139; {0.97;
&8(+2; -3.721 -4.715 -2.177
(-0.44) {(-0.68) (-0.20)
8(+3) -1.090 -2.856 2.567
(-0.13) (-0.31) {0.20;
S(+4) 32.599 0.521 1.972
(1.01) (0.05; (0.15;

TABLE 8 (continuation)

CHANGES IN SPREAD AROUND DIVIDEND ANNOUNCEMENTS CONTROLLING FCR EITHER

VOLUME OR NUMBER OF TRANSACTIONS. ANNQUNCEMENTS ARE CLASSIFIED ACCORDING
TO THE CHANGE IN THE DIVIDEND PAYMENT

For each stock in the sample that had at least one dividend announcement, a time-series

regression is run with the spread as the dependent variable and event period dummy variables,

and either volume or the number of transactions as the independent variables. In particular the

following regression with daily data from January 1991 to October 1994 is performed for cach

stock:

+4
Spreadt = a + ey CV¢ + Eﬁ-;]);t + Ut
—=-4
where the spread variable is given by:
SP
—t 1| x100
SP)

where SPt is the actual spread during day t, and SP(l) is the average of the spread for the
corresponding day of the week. The control variable, CVy, is either normalized volume {NV) or

transactions (NN}, and are given by:

VOL | N
NV¢ = -—_——t- : NN¢ = _—t
VOL({) N(t)

D equals 1 if observation t is event day t and O otherwise. The error ferm is given by: w¢i= 1,

normalized

+ yv¢.y, where y is the AR(1) parameter and u; is iid normal with mean zero and constant

variance. The reported coefficients are the cross-sectional average across all coefficients. In
parentheses we report the t-statistics under the null hypothesis that the cross-sectional mean
of the coefficients is zero. White standard errors are used.

COEFFS. PANEL B: REGRESSIONS WITH VOLUME . )
Increased Dividends Maintained Dividends Decreased Dividends

fcv -43 359 -39.372 -52.149
{-10.67) (-10.10y {-7.35)
8{-43 -3.036 8.044 -26.920
{-0.403 {0.89) {-4.05)
8(-3) 17.596 -7.075 -20.356
{0.65} (-0.933 {-2.43)
6(-23 -6.329 3.857 -2.270
(-0.64) (0.41) (-0.20)
&-13 -11.092 -6.441 0.783
(-1.42) (-1.07 0.07)
8(0) -7.166 -7.689 0.535
(-0.81) {-1.33 {0.05}
S(+1) -6.597 15.288 6.193
(-0.96) (1.30} 10.46)
5{+2) -0.192 -7.532 -10.442
{-0.023 {-1.14) {-1.15)
8(+3) 1.046 -5.800 -0.364
(0.13} {-0.62) (-0.03)
H(+4) 31.836 -2.997 -2.989
(0.99} (-0.29) (-0.24)
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