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Stock splits have been studied broadly over the years, but there is still no consensus on the
effects of splits in academia. This research studies the effects of stock splits in the U.S. stock
market from 2015 to 2020. The effects are examined for liquidity, bid-ask spreads, and
abnormal returns using the event study methodology. The liquidity effects are measured with
turnover ratio and Amihud illiquidity measure. In this study, the bid-ask spread is used as a
proxy for transaction costs, and it is measured as a relative bid-ask spread. Finally, the price
reaction to stock splits is examined as cumulative abnormal returns. These effects of splits
are measured for six intervals around the stock splits. The data consists of NYSE and
NASDAQ stock splits, from which the splits that had other critical colliding events are
excluded to avoid biased results.

Using data of 79 stock splits, the results of this study suggest that the liquidity increased
significantly from the pre-announcement level due to the stock split. Liquidity is at the
highest level around the execution date period and stays relatively high level also during short
term post-ex period. This indicates that the liquidity improvement is a short-term
phenomenon. Similar results are found for the transaction costs, which decreased
significantly from the announcement period to the short-time ex-date period but then returned
to the pre-announcement level. Positive abnormal returns are found for the announcement
period, which is consistent with the signaling hypothesis.

Another aim of this study is to examine if the liquidity and relative bid-ask spread can explain
the abnormal returns around the stock split using regression analysis. Results suggest that the
relative bid-ask spread can significantly explain the abnormal returns during the post-
announcement period.
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Osakesplitteja on tutkittu runsaasti vuosien saatossa, mutta konsensusta niiden vaikutuksista
ei vield muodostunut akateemissa piireissé. Tassé tydssa tutkitaan osakesplitin vaikutuksia
Yhdysvaltojen  osakemarkkinoilla vuosina 2015-2020. Osakesplitin  vaikutuksia
tarkastellaan likviditeetin, osto- ja myyntitarjouserojen seké epdnormaalien tuottojen osalta
kayttden tapahtumatutkimusmenetelmad. Likviditeettivaikutuksia mitataan osakkeen
kiertonopeuden mittarilla sekd& Amihudin epéalikviditeettimittarilla. T&ssé tutkimuksessa
kaytetdan suhteellista osto- ja myyntitarjouksen erotusta transaktiokustannusten mittarina.
Lopuksi hintareaktiota tutkitaan kumulatiivisten epanormaalien tuottojen avulla.
Jakautumisen vaikutuksia mitataan kuudella eri ajanjaksolla splitin ymparilla. Aineisto
koostuu 79:std NYSE ja NASDAQ -porssien osakespliteistd, joiden aikaan ei ole ilmoitettu
muista merkittavista tapahtumista, jotka voisivat vaaristaa tuloksia.

Kayttaméalla 79 splitin aineistoa, tutkimuksen tulokset osoittavat, ettd likviditeetti kasvoi
osakesplittien mydtd merkittdvasti ennen ilmoitusta vallinneesta tasosta. Likviditeetti on
korkeimmillaan tapahtumapaivéajanjaksolla, ja pysyy korkeana myos lyhyelld ajanjaksolla
tapahtuman jalkeen. Tulokset tukevat siis likviditeettihypoteesia, mutta likviditeetin
paraneminen osakesplittien myo6td ei ole pitkdaikainen ilmid. Samankaltaisia tuloksia
havaitaan myos transaktiokustannuksista, jotka vahenevét merkittavasti osakesplitin myoté,
mutta palaavat pidemman aikavalin tarkastelussa takaisin ilmoitusajankohtaa edeltévalle
tasolle. IImoitusjakson aikana havaitaan positiivisia epdnormaaleja tuottoja, ja tdma tulos on
yhdenmukainen signaalihypoteesin kanssa.

Tamén tutkimuksen tavoitteena on myos selvittdd regressioanalyysin avulla, voivatko
likviditeetti ja suhteellinen osto- ja myyntitarjousten valinen ero selittdd epénormaaleja
tuottoja osakesplitin  yhteydessd. Tulokset osoittavat, ettd suhteellinen osto- ja
myyntitarjousten valinen ero voi selittda tilastollisesti merkitsevasti epanormaaleja tuottoja
tapahtumailmoituksen jalkeiselld ajanjaksolla.
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1 INTRODUCTION

Stock splits are corporate events that have been studied widely over the years. Regardless of
the numerous studies about the stock splits and their effects, stock splits are still often
described as one of the least understood corporate events. Stock splits can be seen as cutting
the cake into smaller pieces. The ownership structure does not change since the existing
shares are only divided into more shares. Thus, stock splits should not affect the value of the
company. However, firms have been splitting their stocks for decades and in May 2021,
Bloomberg reported that in the last 12 months, there was more stock splits among S&P 500
companies than in the past six years (Bloomberg L.P. 2021). Therefore, even though stock
splits should theoretically only be cosmetic events, firms seem to have some motives for

stock splits.

Theoretically, cosmetic changes should not affect the stock prices as any of the fundamentals
of the firm are not changing. This is indeed what makes stock splits such interesting
corporate events as numerous studies along decades have noticed positive market reactions
around the stock split announcement as well as the execution day of the stock split (e.g.,
Ikenberry, Rankine and Stice 1996; Desai and Jain 1997; Huang, Liano and Pan 2013). Thus,

many investors are likely to interpret stock splits as positive news.

Motivation for stock splits is often the lower price of the stock, which makes the stock price
more attainable for more investors and therefore increases the liquidity. Liquidity, in this
context, refers to the ability to settle transactions at a current price without significant
transaction costs. Thus, one explanation of why firms obtain stock splits is to improve the
liquidity of the stocks, which is done by returning the price to the optimal trading range.
(Baker & Powell 1993) Another reason behind firms splitting their stocks is to use the
announcement as a tool to signal positive information to the shareholders about the outlook
for the stock. (Brennan & Copeland 1988). Stock splits can also be used to attract the
attention of investors (Grinblatt et al., 1984). There are different hypotheses aiming to
explain the motives behind doing stock splits. These different hypotheses are not mutually

exclusive, and there is no consensus on which of these hypotheses could explain the



motivation behind stock splits. All these three hypotheses suggest that the stock splits
improve the liquidity of the stocks.

The evidence of liquidity and transaction costs effects in academia is diverse. Some studies
have found evidence of increased liquidity (e.g., Muscarella & Vetsuypens 1996; Easley,
O’Hara & Saar 2001; Huang, Liano & Pan 2011; Rudnicki 2012). On the contrary, others
(e.g., Conroy, Harris & Benet 1990; Dennis & Strickland 2003; Gray, Smith & Whaley
2003) suggest that the liquidity decrease and transaction costs increase due to stock split.
Most of the literature around stock splits focused on the stock returns associated with stock
splits. The liquidity effects of stock splits have also been studied broadly, but the results
remain mixed. One explanation for mixed results is the time horizon used to measure the
liquidity effects. Therefore, the liquidity effects in this study are measured for multiple
shorter intervals. Another explanation for mixed results is the different liquidity measures
used. As liquidity has many dimensions, two liquidity measures are used in this study to
understand the liquidity effects of stock splits better. Bid-ask spread in this study is used as

a measure of transaction costs.

1.1 The aim of the study and research questions

This study aims to determine how stock splits for NASDAQ and NYSE stocks affect the
returns, liquidity and transactions costs. In addition, the relationship of these effects are
examined to see can these effects explain the abnormal returns around the stock split. This
study focuses on both the split announcement and the ex-date of the split. The liquidity, in
this case, is measured as turnover ratio and Amihud illiquidity measure. Since there is still
no consensus on how stock splits affect the stocks' liquidity, this remains an exciting topic.
In addition, many stocks have reached their all-time high levels after the pandemic, which
may attract many firms to split their stocks in the future. Since different time horizons used
in previous literature provide different results about the liquidity changes, multiple event

windows are used to tackle the issue.



The aim is to observe the reactions around the announcement and ex-date but also the long-
time effect of the split. A one-year interval after the stock split is used to observe also longer
time effects. Many studies about the liquidity effects of stock splits only examine liquidity
effect either on announcement or execution date or alternatively in a relatively long period
after the split. Therefore, in this study, the effects of stock splits are measured for multiple
short intervals to get a better understanding of the effects in each of these intervals and to

see how long the effects last.

Many previous studies have not excluded splits that had other events around the
announcement and ex-date of the stock split, which may lead to biased results. This study
excludes stock splits that have earnings announcements close to the announcement or the
execution date of the split. As one of the reasons for mixed results about the liquidity effects
of splits might be the different liquidity measures used, this study uses two different

measures to see if these suggest similar results.

The research questions of this study are the following:

-How does the stock split affect the stock price?

-How does the stock split affect the liquidity and bid-ask spread?

-Can liquidity and bid-ask spread explain the abnormal returns around the stock split?

1.2 Structure of the thesis

This thesis is structured in six sections starting with the introduction. The following section
after this introduction section is the theoretical framework related to this study. This section
includes the efficient market hypothesis, information asymmetry, and agency theory, payout
policy, followed by the three main theories of why firms split their stocks. After the
theoretical framework, the literature review follows in the next chapter. The literature review

presents earlier studies about the price, transaction cost and liquidity effects of the stock



splits. The following section after the literature review presents the methodology and the
data used in this study, followed by the results section. The last section of this thesis

represents the conclusions of the study, limitations, and suggestions for further research.



2 THEORETICAL FRAMEWORK

This section presents the theoretical framework related to this thesis. The aim is to provide
an understanding of the theories and concepts that are relevant to this study. First, the
efficient market hypothesis is presented. Next, the payout policy and theories around it are
explained since stock splits can sometimes be used as alternatives to dividends, whereas the
effect on the value of the firm can be different. After the payout policy, the three hypotheses
of why firms split their stock are also presented. These hypotheses are the signaling
hypothesis, the attention-grabbing hypothesis, and the liquidity hypothesis. Finally, the

concept of stock market liquidity is presented.

Information
) asymmetry Signaling
Payout policy hypothesis
/ Attention-
Stock ot grabbing
- Motivation __— B0 e
Sphtg g " for stock
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Figure 1 Theoretical framework



2.1 The efficient market hypothesis

The efficient market hypothesis (EMH) is a theory about security prices and information.
This theory is primarily associated with the paper of Eugene Fama in 1970. The article
reviewed both empirical and theoretical studies about market efficiency. Fama (1970)
formalized the concept of market efficiency to refer to a situation in which the security prices
fully reflect the available information. In other words, if any new information arrives,
security prices react to this new information quickly. The efficient market follows the so-
called random walk theory, which means that the security price changes are random.
Therefore, it is not possible to predict the price change direction. (Malkiel 1999)

Fama (1970) suggests that three conditions must apply for an efficient market. The first of
these conditions is that there are no transaction costs. The second assumption is that all the
information should be available for everyone for free. The third condition is that all investors
interpret the information and its effect on the security prices in the same way. When it comes
to stock splits and the efficient market hypothesis, the theory states that there should only be
a price reaction on the announcement day when the stock split information arrives in the
market. After that, there should not be abnormal returns since there is no new information
available anymore. The efficient market hypothesis assumes that all investors are acting
rationally. (Fama 1970) Nevertheless, research studies provide evidence of different market

anomalies.

2.1.1 Three forms of market efficiency

There are three forms of efficient markets classified according to the information content.
The weak form of market efficiency refers to the situation in which the investor has all the
available information about the security prices and returns. If this market efficiency holds,
there should be no possibility of gaining abnormal returns with technical analysis. (Fama
1970; Malkiel 2003)

In the case of semi-strong efficiency, security prices reflect all the publicly available

information. Strong form market efficiency refers to the form of market efficiency in which



all the information available is already reflected in security prices. Therefore, it is not
possible to achieve abnormal returns even by having the inside information. Fama (1970)
states that the strong form of market efficiency cannot be considered a realistic description
of the world. However, it can be used as a threshold. Due to the criticism of the definition of
market efficiency, Fama (1991) later refined the three forms of market efficiency.

2.1.2 Criticism of market efficiency

According to the efficient market hypothesis, it should not be possible to gain abnormal
returns as all the available information is already reflected in the security prices. However,
many studies provide evidence of market anomalies against this hypothesis, at least in its
weak form. LeRoy (1989) criticized the definition of the efficient market hypothesis of Fama
that the information is "fully" reflected in security prices. The definition was, in his words,
tautologous. He justifies this by explaining that not all investors have all the information
available. In other words, the information is heterogeneous. Thus, it is not known how the
security prices react to this. Malkiel (2003) argues that many studies in the 21% century have
found evidence that economists and analysts are starting to believe that it is possible to
predict security prices, at least to some extent. According to Shiller (2003), the discussion in
academia has moved from the traditional economic models more toward creating and

understanding human psychology models.

2.2 Information asymmetry and agency theory

Information asymmetry refers to the condition when one party in the transaction has more
information than the other. According to Connelly, Certo, Ireland, and Reutzel (2011),
information asymmetries occur when one party could possibly make better decisions if one
had the same information available as the other party with the private information. A typical
example is that the managers of the company have more information than the shareholders.
Stock splits tend to decrease the information symmetry, and for some firms, the motive to

decrease the information asymmetry may be the reason behind the stock split.



According to agency theory in corporate finance, managers act as agents and shareholders
are principals. These two parties might have a conflict of interest called an agency problem.
Managers or agents are supposed to maximize shareholders' wealth. Their interest, however,
Is to maximize their own wealth. The conflict of interest between the two parties may cause
agency costs if shareholders feel they need to monitor the management. (Jensen and
Meckling 1976; Shleifer and Vishny 1997) Thus, there is a strong link between information
asymmetry and agency theory. The more the shareholders need to monitor the managers, the

higher the agency problem, and thus agency costs rise.

Grinblatt et al. (1984) suggest that managers use stock splits to convey positive information
about the firm's future or attract the analysts' attention to reassess the firm's future cash flows.
This act then leads to either information leakage or attention, reducing the information
asymmetry between investors and managers. Desai, Nimalendran, and Venkataraman (1998)
explain that information leakage reduces information asymmetry because trading activity
changes affect the adverse-selection component in the bid-ask spread. In other words, if
noise trading increases, this component reduces, and on the contrary, if informed trading

increases, the component decreases.

2.3 Payout policy

Dividend payout policies are one of the most researched topics in finance. Payout policy is
a primary issue behind stock splits since stock splits are sometimes used as alternatives for
dividends and share repurchases. Whether to pay earnings to investors or retain the earnings
for growth is something that every corporate must consider. Regardless of wide research on
the topic, there is no clear answer to how the dividends are affecting the value of the firm.
The name dividend puzzle is a well-known way to describe the complexity of the subject.
For a long time, the general belief was that the dividends increase the value of the firm. Thus,
many theories are built around this idea. However, now probably the most well-known
theory about the payout policy is the irrelevance theory stating that the dividends do not

matter when it comes to the value of the firm.



The payout policy theories can also be divided into three main groups depending on how the
theories consider dividends and the valuation of the firm. One point of view is that dividends
increase the firm value. This theory is also known by the name bird-in-the-hand argument.
Another, quite the opposite point of view is that the low dividends increase the company's
value. This theory is also called the tax preference theory. The third angle is the dividend
irrelevance theory. Other famous theories about the dividend policy are signaling, agency

theories, and clientele effects.

Irrelevance theory found by Miller and Modigliani (1961) suggest that in a perfect market
where there would be no transaction costs or asymmetric information and firms would have
a fixed investment policy, investors are irrelevant whether the dividends are paid or not.
Although irrelevance theory is a famous theory in the field, many researchers have criticized
the theory for the unrealistic assumptions that are not in line with the real world. According
to Miller and Modigliani (1961), the value of the firm is determined by future earnings and
investment decisions. Therefore, from the valuation point of view of valuation, it is irrelevant
whether the firm retains earnings or pays dividends. DeAngelo and DeAngelo (2006) pointed
out the irrelevance of the irrelevance theory by stating that by relaxing the strict assumptions
of the irrelevance theory, payout policy does matter for the value of the firm. Lease et al.
(2004) came to similar conclusions.

One of these criticized assumptions of irrelevance theory is that there would be no taxes,
whereas in reality, the dividends that companies pay are taxed, and the taxes can affect the
value of a firm. The tax preference theory argues that investors prefer retained earnings over
dividends as the tax rate tends to be higher for dividends than for capital gains. Differences
in taxation can create different clienteles. (Baker & Weigand 2015) Higher capital gains
from retained earnings compared to the dividends can be seen as the reason why investors
may prefer lower dividends. Capital gains are taxed after the stock is sold, whereas dividends
are taxed immediately. (Priya & Mohanasundari 2016) For the above-mentioned reasons,
the tax preference theory states that lower dividends help to maximize the shareholder value

and stock price.
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Miller and Modigliani (1961) were the first to present the clientele effect suggesting that
investors invest in those companies that have the payout policy they prefer. Litzenberger and
Ramaswamy (1980) support their suggestion by arguing that dividend policy forms the
company's shareholder base due to different taxation for dividends and capital gains. The
clientele effect theory thus suggests that different payout policies are attracting different
types of investors. According to Grinstein and Michaely (2005), institutional investors tend
to pass investing on firms that do not pay dividends. Nevertheless, they did not find evidence
that institutional investors would prefer high-dividend paying firms but rather firms that pay
fewer dividends. This conclusion is based on the results that they find no support for models
suggesting that firms would increase their dividends to attract institutional investors. Brav,
Graham, Harvey, and Michaely (2005) state that among financial executives, it is believed
that retail investors prefer investing in stocks with high dividends. Therefore, different
payout policies of firms are forming different groups of shareholders, and changing the
dividend payout policy may lead to changing the ownership structure of the firm. (Graham
and Kumar 2006)

Contrary to the irrelevance and tax preference theory, the bird in the hand theory implies that
dividends are increasing the firm's value. The bird-in-the-hand theory suggests that investors
prefer dividends over capital gains. This theory found by Gordon (1963) and Lintner (1956,
1962) argues that investors prefer dividends due to lower risk compared to capital gains. The
basic idea of this theory is that it is better to be safe than sorry and thus get the dividends
rather than nothing, as there is uncertainty and markets are not perfect in real life. Even
though many empirical studies find support for this theory, it is criticized for claiming that
the dividends would decrease the risk and increase the value of the firm. (see, for example,
Bhattacharya 1979)

The dividend irrelevance theorem assumes that there would be no asymmetric information
or any conflict between the shareholders of the company and the managers. However, as
stated in the previous section of this thesis, there is often a conflict between these two parties.
The agency theory states that paying dividends is one way to reduce these agency costs.
According to Easterbrook (1984), dividends reduce the free cash flow available for
managers. The free cash flow hypothesis found by Jensen (1986) states that managers having

free cash flows would rather invest on negative net present value investments than pay that
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free cash flow to shareholders, even when it would not be reasonable from the shareholders’

point of view. By acting so, the managers create a so-called over-investment issue.

The signaling hypothesis states that the information between managers and investors is
asymmetric, and dividends can be used to signal the information to shareholders
(Bhattacharya 1979; Miller & Rock 1985). It is commonly believed that a dividend increase
entails that the firm believes that the future of the firm is bright. This is nothing new as it has
been recognized by many researchers for decades ago (see, for example, Litner 1956).
Bhattacharya (1979) states that firms can use the dividends as a signal of their expectations
about the future cash flows with the presumption that there is asymmetric information
between the investors and managers. Also, Kaestner and Liu (1998) found strong evidence
for the signaling hypothesis. They used two samples, altogether 472 firms listed on New
York Stock Exchange (NYSE). They found, on average, a positive relationship between the
dividend amount and the price reaction to the dividend announcement, and the results were
statistically significant. Thus, they suggest that the higher the dividends, the higher the price
reaction. (Kaestner and Liu 1998) Dionne and Ouederni (2011) extended the signaling model
by including the possibility of hedging the future cash flows. They found a relationship
between the hedge ratio and the information content of the dividends. Based on the results
of their study, they suggest that the more investors can hedge their future cash flows, the less

they are interested in the dividend changes.

2.4 Explanations of why firms split their stocks

Stock splits are generally considered cosmetic corporate events. Therefore, there should be
no change in capital share associated with stock splits. When a forward stock split occurs,
each share of a company is divided into a new number of shares, and thus the price gets
lower proportionally. For example, a 2-for-1 split ratio means that for every share, the
investor will have two shares after the split. Despite being described as cosmetic corporate
events, many studies have shown positive market reactions associated with stock splits.
According to Baker and Gallagher (1980), financial executives see stock splits as a helpful
tool to get the stock price into a desired and optimal trading range. This act of lowering the

share price can widen the ownership base by attracting investors.
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There are multiple theories explaining the motives behind stock splits. The most popular
ones are related to signaling and liquidity. Liquidity of a stock is generally defined as how
fast it is possible to either buy or sell the stock without considerably affecting the stock price.
Stocks that have high liquidity have higher trading volumes than less liquid stocks.
Therefore, the difference between the bid and ask price is also smaller for liquid stocks.
Large corporates whose stocks are traded the most have high volume and low bid-ask
spreads. This study focuses on three hypotheses about stock splits, but it is noteworthy that
these three are not the only ones that are used to explain the motives behind splits in
academia. All three hypotheses presented below suggest that liquidity should improve.
However, these theories differentiate on the motivation behind the stock split. These three
different theories also have a different points of view about when the liquidity improves and

how long the improvement lasts.

2.4.1 Signaling theory

The study of Fama, Fisher, Jensen, and Roll (1969) was one of the first studies about stock
splits. Their study of theirs reports that one common factor among splitting stocks is that
their rates of returns are remarkably high. They also argue that stock splits are often
occurring during booms. According to signaling theory, corporate financial decisions are
signals from managers to investors. The basic idea behind this theory is that the information
is not equally available to all parties. Firm managers tend to have more information about
the company than others. By signaling the information to investors who have less
information, this asymmetric information can be reduced. (Spence 2002)

According to Brennan and Copeland (1988), firms are using stock splits as a tool to signal
positive information to investors, and this explains the abnormal returns after split
announcement. Grinblatt, Masulis, and Titman (1984) state that investors often interpret
stock splits as good signals leading to increased demand for the stocks. This increased
demand, in turn, increases the price of the stock. Also, Ikenberry, Rankine, and Stice (1996)
found positive announcement returns showing evidence that the market sees stock splits as
a positive signal. Asquith, Healy, and Palepu (1989) observe abnormal growth in earnings
before the stock split and suggest that this abnormal growth also continues after the split.
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They find splitting firms have earnings increases years before the split. Even after adjusting
earnings for industry performance, they observe splitting firms having significant earnings
increase in a year before splitting, and these increases are not reversed for at least four years.
(Asquith, Healy, and Palepu 1989)

Brennan and Copeland (1988) suggest that the fixed cost element in the brokerage
commissions increase the per-share trading cost for low-price stocks, and thus splits are
costly. They propose that companies with bad prospects probably do not split their stocks
due to costs associated with stock splits. This entails that the firms that do split their stocks
are the ones that have good information about the future of the company. Ikenberry, Rankine,
and Stice (1996) argue that stock splits can only work as a credible signal of the future if it
is costly for the firms that do not have any good information to signal wrongly. Otherwise,
it would not be possible to differentiate overvalued and undervalued splitting stocks from
each other. Therefore, corporate managers with a pessimistic overview of the firm's
prospects do not probably undertake stock splits since this would lead to diminishing the
value of shares and higher transaction costs. (Brennan and Copeland 1988; Asquith et al.
1989).

The aim to signal positive information to investors through announcing a stock split would
mean that the signaling hypothesis entails an increase in demand around announcement day.
In efficient markets, this should only last for a short time. Therefore, signaling theory does
not explain abnormal returns at ex-date because there should be no information to signal

anymore as it is rare that stock splits are canceled after their announcement.

2.4.2 Attention-grabbing theory

Grinblatt et al. (1984) present a theory that states that undervalued firms are using stock split
as a tool to get the attention of the market and analysts. This theory is called the attention-
grabbing theory. Odean (1999) found that individual investors especially found it difficult
to choose which stocks to buy because the range of options is so broad. Therefore, they are
likely to buy stocks that have performed either very well or poorly, in other words, the stocks

that have gotten their attention in the first place.
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The attention-grabbing theory indeed proposes that firms use stock splits to attract more
small individual investors. Barber and Odean (2008) found that individual investors are more
sensitive to buying stocks that have gotten their attention which is in line with the results of
Odean (1999). They state that it is much more difficult for individual investors to evaluate
all the available stocks than institutional investors with more resources and information.
Thus, individual investors often tackle this abundance of possible stocks to purchase by
buying only stocks that have gotten their attention recently. This is supported by Graham
and Kumar (2006), who found that more aged and low-income investors tend to buy stocks
after dividend announcements. Hirshleifer and Teoh (2003) also found that individual
investors are net buyers after both positive and negative extreme earnings releases, thus

supporting the attention-grabbing theory as well.

Grinblatt et al. (1984) suggest that the attention that a firm gets due to a stock split can lead
to reduced asymmetric information when analysts might reassess the value of the firm. Firms
with underpriced stocks are likely to be interested in such reassessment, whereas overpriced
would not be. Thus, the price reaction on the announcement day reflects the average
underpricing among splitting firms. Attention seems to be an issue only when buying stocks
but not when selling since individual investors tend to hold only a few stocks, and most
individual investors only sell stocks that they already own (Barber & Odean 2008; Barber,
Odean & Zhu 2009)

According to Grinblatt et al. (1984), one downside of the attention-grabbing theory is that
the theory does not explain why firms would use stock splits rather than press releases to
attract information. They suggest the information leak to competitors as a possible
explanation for this. As the attention-grabbing hypothesis proposes that the increased trading
comes from the split announcement, and it should only be a short-time phenomenon. The
difference between the signaling and attention-grabbing theory is that signaling theory states
that firms have some positive news to signal. In contrast, the attention-grabbing theory states

that the aim is to attract investors' attention.
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2.4.3 The optimal trading range theory

The optimal trading range hypothesis states that firms use stock splits to return the share
price to a certain range. Copeland (1979) suggest that there is a range of stock price in which
the stock of the company is the most liquid. From the viewpoint of liquidity, the trading
range hypothesis is also called the liquidity hypothesis. The optimal trading range is a
compromise between individual and professional investors' preferences. Individual investors
might not afford high-priced stocks. On the contrary, professional investors wish stock prices

to be higher if the trading costs are determined by the amount of the stocks. (Copeland, 1979)

The arguments of Copeland (1979), however, do not necessarily hold in many modern stock
exchanges anymore. Trading costs are determined differently in different stock exchanges,
so this conflict of interest between individual and institutional investors is not as clear
anymore as it used to be. Lakonishok and Lev (1987) suggest that firms splitting their stocks
often enjoy an unusually high rate of returns before the split. They suggest that splits are
used to bring the stock price back to the so-called normal level.

Even though buying less than one stock is possible, it might not feel natural for many
investors. Thus, a stock split might make the stock more attainable for individual investors.
It the stock price has risen high, it might not be affordable for many individual investors.
Baker and Gallagher (1980) found support for this theory in their survey made for chief
financial officers. They report that more than 98 % of managers explain splits by making the
stocks more attainable for small investors. Survey reveals that motivation for stock splits is
to increase the shareholder base. Easly et al. (2001) state that a wider ownership base protects
management from possible takeovers. They also find that the number of uninformed small

trades increased following the stock split.

Lakonisok and Lev (1987) report that the split ratio is related to the price increase from the
normal price level. This is supported by McNichols and Dravid (1990), who suggest that the
higher the share price has risen, the larger the split factor tends to be. Baker and Powell
(1993) found in their survey for managers about motives behind stock splits that managers

report that the primary motive for a stock split is to return the stock price to a specific trading
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range, and the second is to improve the liquidity. The survey also revealed that one possible
motive is to attract more individual and small investors who tend to have less control. More
individual investors in the ownership base can diminish the possibility of an 'unfriendly

takeover', according to some respondents in the survey.

Huang, Liano, and Pan (2011) find no evidence for long-term liquidity improvement for
REIT stocks as they report that the liquidity rebounded quickly back to the pre-
announcement level after the stock split. According to So and Tse (2000), sociological
reasons partially explain why companies split their stocks. They state that individual
investors often act irrationally. They proposed that individual investors rather buy more
shares at a lower price than fewer shares at a higher price, assuming the amount available

for investing is the same. (So & Tse 2000)

2.5 Stock market liquidity

One of the primary considerations for an efficient market is liquidity. Liquidity is not a
simple concept, and it can be defined in numerous ways. Amihud et al. (2005) suggest that
liquidity can be defined as the ease of trading security. Liu (2006) defines liquidity as the
ability to trade large amounts quickly without a significant price effect. This definition can
be seen as a generally accepted description of liquidity in modern literature. However, the
definition of liquidity varies depending on the context. Market liquidity, asset liquidity, and
accounting liquidity are all different concepts. In this thesis, the term liquidity refers to asset
liquidity as this thesis examines the liquidity changes of stocks.

The reason why liquidity is a complex concept is that it has many dimensions. Black (1971)
suggested that there are three dimensions in liquidity which are depth, breadth, and
resiliency. Sarr and Lybek (2002), on the other hand, argue that there are five characteristics
describing a liquidity market or asset. The first is tightness, meaning low transaction costs.
The second characteristic is immediacy, implying how quickly the asset can be traded. The
third one is depth, indicating a large number of orders. The fourth feature is breadth, referring

to the ability to trade without affecting the asset price. The last characteristic is resiliency,



17

meaning the new order flows, correcting order imbalances without delay. (Sarr & Lybek,
2002)

Generally, investors consider liquidity as a desired feature of an asset. Thus, they are often
willing to pay more for liquid stocks than less liquid ones. Illiquidity, as the word says, refers
to the opposite of liquidity. Thus, the higher the illiquidity measure, the less liquid the asset
is. The illiquidity of an asset decreases the returns for the investors and therefore is
something that investors often see as an undesirable feature of the asset. llliquidity is eating
the profits of investors as illiquid stocks are more costly to buy than liquid stocks due to
higher bid-ask spreads. Liquidity premium refers indeed to the compensation for buying
illiquid assets. Lee (1993) defines liquidity premium as ‘the absolute difference between the
trade price and the midpoint of the bid-ask spread’. According to some studies, there is a
positive relationship between stock return and illiquidity (see, for example, Amihud &
Mendelson 1986; Amihud 2002).
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3 LITERATURE REVIEW

Even though stock splits are not a new phenomenon, the evidence of the liquidity and
transaction cost effects of stock splits remain mixed. In addition, the evidence of the price
reaction is still uncertain, whether it is only around the announcement period or in the ex-
date. In this section, the earlier studies are presented. First, the liquidity effects of stock splits
are discussed. After that, studies of the transaction cost effects following stock splits are

presented. Finally, earlier studies about the price reactions to stock splits are discussed.

3.1 Stock splits and liquidity

Many empirical studies have proposed that liquidity increases following stock splits. The
effect, however, is dependent also on the period from which the liquidity effects are
measured. If the motivation behind stock splits is improving the liquidity of the stock, the
liquidity may not improve until the ex-date. On the contrary, if the reason to split stocks is
to signal positive news to shareholders or to draw attention to the company, the liquidity
improvement should be seen already around the announcement day because it is the time
when the information about the split arrives in the market. After the announcement, there is
no new information, and thus according to the signaling hypothesis, the reaction should be
only short-term.

Huang et al. (2011) studied REIT stock splits from 1980 to 2005 and found improved
liquidity following the split announcement and rebounding to the pre-split level after the ex-
date. They argue that the REIT splits are not motivated by the aim to improve liquidity but
rather to attract the attention of the investors, thus supporting the attention-grabbing theory.
Tabibian et al. (2020) found similar results. Lamoureux and Poon (1987) argue that the
number of transactions and the raw volume increases following the ex-date of the split when
studying a sample of NYSE and AMEX stocks splits from 1962 to 1985.

Muscarella and Vetsuypens (1996) find evidence of remarkably increased liquidity after

stock splits. They observed ADR stock splits and evidence that the number of shares traded
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as well as the volume increased after the split. The improved liquidity was found especially
among small trades. Dennis (2003) found a similar result arguing that the number of smaller
trades increased following the stock split, whereas the larger trades diminished due to
increased bid-ask spreads. On the contrary, the individual small traders benefit from the
lower stock prices, which eases trading in small lot sizes. Wulff (2002) argues that liquidity
improved the most for stocks that were less liquid before splitting. He also suggests that this
observation may explain why the liquidity effects associated with stock splits in the U.S.
market are controversial. As the U.S. stocks liquidity is often at a high level already before

the stock splits, the liquidity may not improve anymore by the split.

Some studies proposed that liquidity also improves for a longer time following stock splits.
Rudnicki (2012) observed the liquidity effects also for a longer period after the stock split.
He aimed to determine if the liquidity improved and how long this improvement would last.
If the liquidity hypothesis holds, the liquidity improvement should last longer than only the
ex-date period. The study found increased liquidity for 36 months period after the stock split,
and the results were significant. Rudnicki (2012) suggests that the improved liquidity was

due to lower transaction costs.

Easley, O'Hara, and Saar (2001) find that the number of small trades but also the number of
informed trades increased due to stock split, indicating that the stock split did not reduce the
information asymmetry. They report that the liquidity worsened in the post-split period
instead of improving due to increased bid-ask spread. The post-split period was from 20 days
after the split and lasted 45 days. Copeland (1979) found evidence of declining trading
volume. His sample consisted of 25 over-the-counter firms from 1968 to 1976. The decline
in the relative liquidity was permanent rather than short-lived. Lakonishok and Lev (1987),
on the other hand, found conflicting results by arguing that the liquidity improvement is only
temporary. They suggest that the liquidity did not increase as it was at a high level in the

pre-split period.

Yu and Webb (2009) suggest that the mean turnover ratio decreased from the pre-
announcement level when studying the liquidity effects of ETF splits. The turnover ratio was

significantly lower for both the announcement period and the ex-date period compared to
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the pre-announcement level. This result of theirs indicates that the number of shares due to
the stock split increased more than the trading volume. Dennis and Strickland (2003) found
similar results in their study and suggest that overall, the turnover ratios were not at a higher
level than before the announcement. Therefore, they find no support for the liquidity increase

around the stock split announcement.

3.2 Stock splits and bid-ask spread

Bid-ask spreads are often used as a proxy for transaction costs. (see, for example, Amihud
& Mendelson 1986; Brennan & Copeland 1988) The decrease in the bid-ask spread after the
split thus indicates that the transaction costs decrease. Conroy, Harris, and Benet (1990)
found a decrease in the absolute bid-ask spread, but that the relative bid-ask spread increased
following the stock split. Their study examined 133 stock splits on NYSE from January 1981
to April 1938. They suggest that the bid-ask spread after the ex-date is higher than it was in
the pre-announcement period. Desai et al. (1998) found similar results suggesting that the
spreads increase following the stock split. They measured spreads as proportional spreads.
The sample consists of 366 stock splits announced in NASDAQ from January 1983 to
December 1990. Gray, Smith, and Whaley (2003) also acknowledge the previous results
from the field that the relative spread tends to increase on average due to splits. Their sample
consists of all the stock splits in NYSE, NASDAQ, and AMEX from 1993 to 1996. Based
on their results, they suggest that the stock splits are increasing the trading costs for the

investors.

Some studies suggest that the bid-ask spread increase following a stock split might lead to
brokers' increased incentive to promote those stocks that have split (Angel 1997; Schultz
2000). According to Schultz (2000), the incentive to promote splitting stocks can lead to
increased demand for these stocks, especially among small, uninformed investors. He found
evidence of increased spread only after the ex-date of the split, whereas the number of small
investors increased in the announcement period. Thus, the study does not fully explain
individual investors’ purchases. Nevertheless, results provide evidence with the explanation

that stock splits are done to enlarge the ownership base. (Schultz 2000)
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3.3 Stock splits and market prices

Price reactions of stock splits have been widely studied over the years, and generally, stock
splits tend to affect the returns of the stocks. (Fama et al. 1969) examined stock split’s market
reactions in the U.S. market. Their focus was on how fast the market reacts to the new
information content of stock splits. They evidence abnormal returns around the
announcement of the split. However, the researchers find no abnormal returns in the long
term, thus suggesting that the reason behind abnormal returns is not the split but the
information content it holds. The sample consists of 940 stock splits from the period 1927
to 1959. Fama (1970) ended up with the same conclusion when observing the later period

between 1963 to 1982 as no long-run abnormal returns were found.

Ikenberry, Rankine, and Stice (1996) evidence abnormal returns around splits but also for a
longer period. Their sample consists only of two-for-one stock splits in NYSE and AMEX
between 1975 and 1970. They suggest that pre-split run-up in prices and excess returns are
inversely related, which indicates that the momentum effect is not explaining the abnormal
returns. They examined the returns for one and three years after splits finding 7,93 %
abnormal returns for the first year and 12,15 % abnormal returns for three years. They
propose that the market underreacts to the information content of stock splits, and thus the
returns are realized in delay. Their results are also consistent with the results of Ikenberry
and Ramnath (2002), who evidenced a 9 % price increase in the long run. They suggest that
abnormal returns of forward splits are related to dividend increases in both the announcement
period and the longer run. According to Fama (1998), the possible long-term price effect is
explained by the wrong methodology and technique that are used in the study, as the anomaly

often disappears when adjustments to the technique are made.

Grinblatt et al. (1984) evidence significant abnormal return around the announcement and
especially around ex-date. They studied both stock splits and stock dividends from NYSE
and AMEX between 1967 and 1979. Their sample consists of 1762 announcements and 1740
ex-split events. Maloney and Mulherin (1992) evidenced positive abnormal returns on the
announcement day. Muscarella and Vetsuypens (1996) found similar results when they
studied splits of American Depositary Receipts (ADRs), which home-country stocks did not
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split. The sample consisted of only ADR splits because they enabled the researchers to focus
on the liquidity effects, as studies argue that not such splits would be motivated by signaling.
Muscarella and Vetsuypens (1996) evidence that both the ADR and the underlying stock
price increased around the announcement period (AD to AD+2) of the ADR solo-split.
Asquith, Healy, and Palepu (1989) report similar results as they found positive abnormal

returns around the announcements of splits.

Huang, Liano, and Pan (2013) find cumulative abnormal returns around the stock split
announcement when studying the effects of stock splits in the U.S. during 1960-2010. They
also evidence positive cumulative abnormal returns between the announcement day and ex-
date. In addition, significant abnormal returns were found during the ex-date period, which
was between ex-date and four days after the ex-date. Some studies argue that abnormal
returns associated with splits around the ex-date are explained by the so-called
inconvenience hypothesis. The hypothesis suggests that some investors avoid trading unsplit
shares close to the record date due to trading barriers from due bills. This avoiding leads to
decreased share price between the record and the ex-date, and the price recovers around the
ex-date. (Nayar & Rozeff 2001; Kadapakkam, Krishnamurthy & Tse 2005) Kadapakkam et
al. (2005), however, find that the ex-date effect is explained by the broker promotion
hypothesis, suggesting that the ex-date impact is a result of the broker promoting stocks that

split to small investors.

Desai and Jain (1997) studied the returns of both forward and reverse split effects for the
long term. The data consists of all large U.S. stock market splits from 1976 to 1991, and the
post-split period they examined was one and three years. For the announcement month, the
abnormal return for the forward split was 7,11 %. In addition, the average abnormal return
for the one-year post-split period was 7,05 % and for three years 11,87 %. Correspondingly,
the reverse split abnormal returns are negative for all three periods after the split. Thus, their
study revealed that the market underreacts to both forward and reverse splits. This
conclusion is in line with Ikenberry and Ramnath (2002), who suggest that the market is
underreacting to stock split announcements. The conclusion is not supporting the signaling
hypothesis, which suggests that the market reaction should not last for long. Lakonishok and
Lev (1987) propose that there is higher growth in earnings in the split sample compared to

the control sample. Therefore, their study provides evidence for the signaling hypothesis.
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4 METHODOLOGY AND DATA

In this part of the study, the base for the empirical part of the study is presented. First, the
selection process for the final data is explained as well as the data itself. A presenting the
data follows the event study methodology part and process calculating the abnormal returns.
Next, all the other measures used to examine the effects of splits are explained. After that,
the hypotheses and tests are presented. Finally, the regression model used to examine the
relationship between the abnormal returns and other measures is presented. The
methodology used in this study is inspired by Huang et al. (2011) and Tabibian, Zhang &
Jafarian (2020), who used multiple periods to study the liquidity effects of splits.

4.1 Data

All the data used in this study is gathered from Refinitiv Eikon. The sample consists of
National Association of Securities Dealers Automated Quotation System (NASDAQ) and
New York Stock Exchange (NYSE) common stock splits from January 2015 to December
2020. The stock can be included in the final sample only if it meets all the following criteria.
Fama et al. (1969) define stock splits as at least five shares distributed from four outstanding
shares. Later, this same definition is used in multiple studies. Desai and Jain (1997) suggest
that splits that have a split factor between 1 and 1.25 are not stock splits but rather stock
dividends. The split factor of 1.25 refers to a 5-for-4 split ratio. In this study, the split factor

criterion is that it must be at least 1.25.

The second criterion is that announcements and ex-dates need to be identified. The data of
these stocks should be available for at least one year before and after the stock split. In cases
where there are stock splits for more than one class of shares, only the B class is included.
The required data must be available from at least one year before the announcement date of
the stock split, as the pre-announcement period starts one year preceding the announcement.
There must be at least eight days in between the announcement and the ex-date of the split.
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When it comes to colliding events next to split, the most critical event is the earnings
announcement. Thus, the stock is excluded from the final sample if there is an earnings
announcement in five days to either split announcement day or ex-date. Grinblatt et al.
(1984) exclude other conquering announcements when examining the abnormal stock
returns around the announcement. As stock split announcements are often made at the same
time or very close to other corporate announcements, it makes it more challenging to study
the price reactions to stock splits. (So & Tse, 2000) It would probably not even be possible
to get a broad enough sample if all colliding corporate events would lead to excluding the
stock from the sample. Ex-dividend days would also be critical, but since the adjusted
closing price is used, the prices are adjusted for dividends, and thus there is no need to

exclude splits that collide with ex-dividend dates.

In cases where the same stock has split more than once in the period, it can be included in
the data if there is enough time between the splits. This time is specified to be two years
since the pre-split period is 252 trading days before the split announcement and the post-
split period is 260 trading days after the ex-date. If a stock has split more than one time in
the time frame, it can be included more than once in the sample. However, it can be included
in the sample after two years to avoid data overlapping. If the time between two splits were
less than two years, the post-period of the first split and the pre-period of the next split of
the same stock would collide. Thus, in such a case when the same stock is splitting again in
less than two years from the first split, only the first split event is included in the sample.
After the final sample is defined, all the price, liquidity, and transaction costs-related data
needed is gathered. The process of calculating the liquidity measures, abnormal returns, and

bid-ask spreads is explained in more detail in the following sections.

4.2 Descriptive statistics of the data

There are 79 stock splits in the final sample, whereas the original list of the stock splits is
significantly larger, including about 200 stock splits before excluding part of the stock splits
based on criteria explained in the previous chapter. The list of the stocks in the final sample
can be seen in appendix 1. In the same attachment, there are also the split ratios,

announcement dates, and the ex-dates presented. The split ratio marked as 2:3 refers to a 3-
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for-2 split, meaning that the firm issues three new shares for two old ones. In other words,
the investor gets one additional share per every two shares. Figure 2 reports how these 79
stock splits are distributed to the sample time frame. There were more stock splits in the first
three years of the time frame. In the last two years of the observation period in 2019 and

2020, there are clearly fewer stock splits than in the previous years.
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Figure 2 Number of stock splits per year

Table 1 presents the split factors. The 2-for-1 split factor is the most frequent one, as 60.8%
of the whole sample had this split factor. This is in line with previous studies, which suggest
that a two-for-one split is the most common split ratio in USA markets. (Lin, Singh, and Yu
2009) The 3-for-2 is also a relatively common spit factor, as 20.3 % of the stock splits in the

sample has this split factor.
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Table 1 Number and percentages of stock splits by split factors

Split ratio Number of stocks  Percentage
5-for-1 3 3.8%
4-for-1 2 25%
3-for-1 7 8.9 %
2-for-1 48 60.8 %
3-for-2 16 20.3 %
5-for-3 1 1.3%
5-for-4 2 25%
Total 79 100 %

4.3 Event study methodology

This study examines the effects of stock splits on liquidity, transaction costs, and returns.
These effects are examined using the event study methodology. Two different liquidity
measures are used to examine the liquidity effects of stock splits. These measures are
turnover ratio and Amihud illiquidity measures. Transaction costs are measured as relative
bid-ask spreads, and returns are reported as cumulative abnormal returns. The normal returns
are calculated using the market model method. Finally, the relationship between the possible

abnormal returns and their determinants is measured.

The fundamental step of performing an event study is to define the event that is studied. The
next step is to define the period of interest for which the security prices are observed. So, in
other words, the event is assumed to create abnormal returns. (Campbell & MacKinlay 1997)
According to Mackinlay (1997), the event window is usually set to be some days around the
announcement of the event, at least the announcement day and the day after that. In some
cases, investors may receive speculative information about the upcoming event just before
the actual announcement. Thus, including a couple of days before the announcement may be

reasonable in such cases.



27

The estimation period is the period for which the normal returns are estimated. In other
words, the estimation window is used to calculate the returns in a scenario in which the event
would not have occurred. (MacKinlay 1997) In addition to the event window, also periods
before and after the announcements can be studied. In general, the event period is excluded
from the estimation period. This is done to avoid the effect of the event itself on the model
parameter estimates. Without excluding the event period, the estimated normal returns would
be biased. (Campbell & MacKinlay 1997) After the event definition, the criteria used for
selecting the firms belonging to the data sample should be determined. The criteria can
include restrictions on the availability of the data. Data sample description is convenient to
be done in this phase of the event study as well as to note possible biases that could have
been present in the selection process. The next step in the event study includes the calculation

of normal and abnormal returns. (MacKinlay 1997)

4.3.1 Normal returns

According to Brown and Warner (1985), there are three main procedures to calculate normal
returns. These models are the mean-adjusted return, market-adjusted return, and market
model. In the mean-adjusted return model, the mean return is calculated for the estimation
period, which then can be used to calculate the abnormal returns. The market-adjusted model
is otherwise like the previous model, but the average return is calculated using the average
return of the market, so, in other words, the market index. The market model is more
advanced as it also considers the systemic risk of the stock, which the other presented models
do not take into consideration. Thus, in this thesis, the normal returns are calculated using
the market model. The beta is the risk of the stock compared to market risk. If the beta is
higher than one, it means that the market risk of the stock is higher than the average risk or
the market risk. (Brown and Warner 1985; Wells 2004)

Normal returns are calculated with the following formula:

E(Rit) = a; + BiRyt + &it (1)



28

where E (R;;) is the return of the stock i at time t. R is the stock return for stock i at time t,
Rmt is the market return on time t. The aj and Bi are the parameter estimates from the
regression model. &t IS the error or disturbance term that is expected to be zero. According
to Mackinlay (1997), the error term can be expected to be zero when the data set is large

enough and the variance of residuals is homoscedastic.
E(g) =0
var(e;) = o}

4.3.2 Abnormal returns

Before calculating the abnormal returns, it is necessary to calculate the realized returns. The
realized returns are calculated using the natural logarithms of the price differences. Adjusted
closing prices (P in Datastream) are used for this purpose. The difference is the closing price
on a certain day versus the closing price for the previous day. Therefore, the daily realized
returns are calculated with the following formula:

Pt (2)
I% it—1)

Rt = 1In (

Where Rit is the daily return of the stock i on the day t and Pi: is the adjusted price of the
stock i on the day t.

Abnormal returns are calculated as follows:

ARt = Ryt — a; — BiRpme + &t (3)
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ARt is the abnormal return for stock i for period t and Rit is the realized return for stock i for
period t. The realized return is calculated with formula 2. aiand Biare the parameter estimates

from the ordinary least squares (OLS). The market portfolio in this study is the S&P 500.

When the abnormal returns are calculated, they must be aggregated to get the effect of all
stocks for the chosen period. After aggerating the abnormal returns, general inferences can
be drawn. The abnormal returns are calculated as the sum of all the abnormal returns of the
stock for the event window. (Campbell 1997; MacKinlay 1997) The cumulate abnormal

returns for one stock are calculated with the following formula:

CARi(tl,tZ) = Zgiu ARy 4)

After calculating the cumulative abnormal returns, the average cumulative abnormal returns
(CAAR) can be calculated. The significance of abnormal results is tested by the t-test for
zero mean and Wilxocon signed for zero median. The significance testing is explained in
more detail in chapter 4.7. Before these two tests, the normality of the data is tested with the
Kolmogorov-Smirnov normality test. A matlab function called kstest is used to perform the
test. If all the data is is not normally distributed, the Wilcoxon signed rank test is used along
with the paired t-test. The results of the normality testing performed are left out of the scope

of this thesis.

4.4 Time periods

Inspired by the studies of Huang et al. (2013) and Tabibian et al. (2020), this study examines
the effects of splits for multiple periods. Abnormal returns, liquidity, and transaction costs
are all examined for two year period divided in multiple intervals. The starting point of this
two-year time starts from a year before the announcement day of the split and lasts until a

year after the ex-date.

Six periods are used to represent how the stock splits affect liquidity, bid-ask spread, and

returns. The first period is the so-called pre-announcement period. It is used as a reference
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period to which the liquidity and transaction costs measures and abnormal returns are
compared. It is also used to examine the price runup before the split as, according to previous
studies, splits are often done when the price has risen abnormally high. The announcement
period starts two days before the announcement and ends two days after the announcement.
The third period is the announcement to the ex-date period that starts after the announcement
period and ends one day before the ex-day. The fourth period is the ex-date period which
starts on the ex-date and ends four days after. The fifth period is the so-called short-term
post-ex period lasting until the 10" day after the ex-date. The last period is the one-year post-

split period from 11 days to 260 days after the ex-date of the stock split.

Intervals:

Pre-announcement period: from AD-252 to AD-3
Announcement period: from AD-2 to AD+2
Announcement-to-ex-date from AD+3 to ED—1
Ex-date period: from EDO to ED+4

Short-term post-ex period: from ED+5 to ED+10
Long term post-ex period: from ED+11 to ED+260

One part of this study is to examine the determinants of abnormal returns using regression
models. For this part of the study, only three intervals are used. The periods are presented in
figure 3. The pre-announcement period is the same as dercribed above, but the second period
is the post-AD period which combines the AD period and the AD to ED period. The last
period is the post-ED period which is the ED period and the short-term post-ex period

combined.
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Pre-AD: AD period: AD to ED ED period Short-term post-ex Long-term post-ex

AD-252to AD-3 AD-2toc AD+2 AD+3to ED-1 EDOto ED+4 ED+5 to ED+10 ED+11 to ED+260

Pre-AD period Post-AD period Post ED period

Figure 3 Intervals

4.5 Liquidity and liquidity measures

In this section, the liquidity measures are presented. Liquidity is measured using the turnover
ratio and the Amihud illiquidity ratio. One reason for mixed results of the liquidity effects
in academia can be due to the different liquidity measures used. Therefore, two different
direct liquidity measures are used to find out whether these suggest similar results. The
significance testing of the liquidity measures is done by using both the t-test and Wilcoxon
signed rank test. Wilcoxon signed rank is used for non-parametric testing. In other words,
Wilcoxon signed rank test could be used in cases when then parametric conditions are not
met, for example, if the data is not normally distributed. For example, Brown and Warner
(1985) suggest that the daily data is seldom normally distributed. This gives the motive to
use Wilcoxon signed rank test as well. The significance testing will be presented for two

tests in this section.

4.5.1 Turnover ratio

Turnover by volume represents the number of shares traded on a particular day. Thus, the
higher the volume, the higher the liquidity is. This measure, however, is higher for larger
companies. When this volume is divided by the number of shares outstanding, it is possible
to get a liquidity measure that can be compared to other companies. This liquidity measure
is often called turnover ratio, and it standardizes the volume into a measure that is consistent

for all firms, regardless of the size of the firm. According to Dennis and Strickland (2003)
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turnover ratio also controls the change in the amount of publicly available shares around the

split. The higher turnover ratio stands for higher liquidity and vice versa.

The turnover ratio in this study is calculated as the unadjusted number of shares traded in a
day divided by the number of shares outstanding, which is called NOSH in Datastream.
Unadjusted turnover by volume (UVO) is used because the adjusted turnover by volume
(VO) is adjusted for stock splits and other capital events. Thus, using the adjusted number
of shares traded gives biased results. This is because the number of shares outstanding
increases after split, but the VO is already adjusted for that increase. The turnover ratio is

calculated as follows:

1_, UVOy )

T tio = =YY=
urnover ratio = =¥, NOSH,

Where UVO is the unadjusted number of shares traded on a day t for company i, NOSH is

the number of shares outstanding for company i on a day t and N is the number of days.

4.5.2 Amihud illiquidity ratio

Amihud illiquidity ratio also called the Amihud illiquidity measure, is one of the most
extensively used liquidity measures used in current finance research. It is calculated by
taking the average of the absolute daily return divided by the dollar volume for the same
day. This measure of liquidity has some advantages compared to many other liquidity
measures. The Amihud illiquidity measure proposed by Amihud (2002) is calculated with

the following formula:

LN (6)
VOLD;,

1
ILLIQ;; = LN(1 + NZ N
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Where |R| is the absolute return for company i on day t and VOLD is the dollar volume of a
company i on a day t. The dollar volume is calculated by multiplying the adjusted stock price

(P in Datastream) with the turnover volume.

One advantage of the Amihud illiquidity measure is that it is easy to implement and it has a
simple construction. It also has a positive, strong relationship with the expected return of the
stock. (Amihud 2002; Chordia, Huh & Subrahmanyam 2009) As the Amihud illiquidity ratio
considers the returns of the stock, which is often something that investors are interested in.
Many other liquidity measures are not capturing the price impact of a stock, which makes it
reasonable to include it in this study as well to get a more dynamic view of the liquidity
effects of splits. There is also strong evidence in the literature that the Amihud illiquidity
ratio can also work as a proxy for trading costs (see e.g., Acharya & Pedersen 2005;
Goyenko, Holden & Trzcinka 2009)

4.6 Bid ask spread and relative bid-ask spread

Transaction costs are often measured as bid-ask spreads in the finance literature, as discussed
previously. The bid price is the highest price that the buyer of a security is willing to buy a
security. Ask price respectively refers to the lowest possible price of which the seller of a
security is willing to sell it. The ask price is always a little higher than the bid price, and this
difference is called the bid-ask spread. In other words, the bid-ask spread refers to the
difference between the highest price at which the buyer is willing to buy the stock and the
lowest price at which the seller is willing to sell the stock. Bid-ask spread percentage can be
calculated in multiple ways. Probably the most common way to calculate the bid-ask spread

is the following:

Ask Price — Bid Price (7)
Ask Price

Bid-ask spread % =

One way to calculate the relative bid-ask spread is to divide the bid-ask spread by the
midpoint of the bid and ask price in the following way:
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ol i - Ask Price — Bid Price (8)
elative spread = (Ask Price + Bid Price) = 0.5

In this study, the relative bid-ask spread is calculated by dividing the bid-ask spread by the
average of the intraday high and intraday low prices for that specific day. This formula is
motivated by Tabibian et al. (2020), who used this way to compute the relative bid-ask
spread. The relative bid-ask spread in this study is calculated with the following formula:

Ask Price — Bid Price 9)
(Intraday high + Intraday low) * 0.5

Relative spread =

4.7 Research hypotheses and tests

This section represents the hypotheses that will be tested in the empirical part of this thesis.
All the hypotheses that are tested are formed based on the previous literature and theory. The
first three hypotheses are tested using the six intervals presented in section 4.4. According
to both the attention-grabbing and signaling hypothesis, the liquidity improves only around
the announcement period but not after that. The stock split is often interpreted as a positive
signal from the company, in the same way as dividends. Thus, the announcement of the split
may increase the demand for the stock and thus the abnormal returns as well. Instead,
according to the liquidity hypothesis, the liquidity should increase after the execution of the
split. The reaction between the announcement date and the ex-date can be explained by the
attention and signaling or other market frictions, but the actual effect of the split is measured

after the ex-date. Thus, the first hypothesis of this study is the following:

H1: Stock liquidity increases after splits

The liquidity measures used in this study are turnover ratio and the Amihud illiquidity. Both
measures are used to test the liquidity effect around the split. As presented previously in this

thesis, the Amihud illiquidity measure is more widespread and superior to many other
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liquidity measures. Thus, it has been given more weight than the turnover ratio also in this
study.

In addition to direct liquidity effects, one aim of this study is to test how the stock split is
affecting the bid-ask spreads. Bid-ask spread can be used as a measure of illiquidity, but in
this study, it is used as a proxy for transaction costs as the liquidity is already measured with
two different measures. Some studies have found the relative bid-ask spreads to decrease
following the split, while others found that the stock splits increase bid-ask spreads. There
are studies of the effect of stock splits on transaction costs in academia, but the results remain
mixed to some extent. Some studies have found that the bid-ask spread increases due to stock
splits, while others found the opposite results. Therefore, the second hypothesis of this study

is the following:

Hypothesis 2: Bid-ask spread decreases after splits

Stock splits are often associated with abnormal returns. Many studies suggest that the price
reaction after the ex-date is positive, but others argue that the price reaction is limited to the
announcement of the split. The efficient market hypothesis states that the new information
should reflect security prices immediately without delay. (Fama, 1970) Thus, if the market
is efficient, the price reaction should be in the announcement period when the new
information arrives to the investors. However, this reaction is more about the information
the split holds rather than the split itself. In addition, the period between the announcement
and the ex-date can also be explained some market frictions that are not in the scope of this
study. Therefore, the third hypothesis is the following:

Hypothesis 3: Abnormal returns increase after splits

For the following two hypotheses, three time periods presented in figure 3 are used. These
periods are the pre-announcement period, post-announcement period, and post-ex period.
One aim of this study is to find out if stock splits are creating abnormal returns could the

possible liquidity improvement be behind this. Many previous studies suggest that a higher
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trading volume creates higher returns. One of the basic assumptions in finance related to risk
and return is that the higher the risk, the higher the returns are. Thus, the assumption is also
that the standard deviation and abnormal returns are positively related. Therefore, based on
earlier studies about stock splits and risk-return relationship, the fifth hypothesis of this study
is the following:

H4: Cumulative abnormal returns are positively related to liquidity and standard deviation

Iliquidity, often measured as the Amihud illiquidity measure, is the reciprocal of liquidity,
and thus it is assumed that the relationship with the abnormal returns is the opposite. High
transaction costs are often associated with lower liquidity and lower returns. Therefore, the
fifth and last hypothesis of this study is the following:

Hypothesis 5: Cumulative abnormal returns are negatively related to illiquidity, and relative

spread

4.7.1 T-test for mean

The T-test is a parametric test that assumes the normal distribution, and it is a test for the
mean. The t-test is used to test all the hypotheses presented in the previous chapter. The t-
tests in this study are done with ttest function in Matlab. For the cumulative abnormal
returns, t-test is used to test if the mean of the cumulative abnormal returns is zero. In other
words, one sample t-test is used for this purpose. T-statistic for one sample t-test is calculated

with the following formula:

x—p (10)
oVn

t-statistic =

Where x presents the mean of the sample, p is the hypothesized population mean, o is the

standard deviation and n represents the sample size.
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For the turnover ratio, Amihud illiquidity, and relative bid-ask spread, t-test is used to test if
the mean of the change between a period and the pre-announcement period is zero. This on
the contrary, is called a paired sample t-test. Paired sample t-test is nothing more than a one
sample t-test for the differences in the paired observations, in this case, different periods.
The t-statistic for paired sample t-test is calculated as follows:

Xdiff (11)
Saifr/Vn

t-statistic =

Where S5 is the difference between a certain period measure and the pre-announcement

measure, Sq;5f is the standard deviation and n is the size of the sample.

Every t-statistic value has a p-value associated with it. The p-values are gotten from the same
test in Matlab. P-value represents the smallest significance level rejecting the null
hypothesis. These significance levels used in this study are 0.01, 0.05, and 0.10, and if the
p-value from the test is lower than the significance level, the null hypothesis can be rejected.

4.7.2 Wilcoxon signed rank test for median

Wilcoxon signed rank is used for non-parametric testing. In other words, Wilcoxon signed
rank test can be used in cases when then parametric conditions are not met, for example, if
the data is not normally distributed. For example, Brown and Warner (1985) suggest that the
daily data is seldom normally distributed. This gives the motive to use Wilcoxon signed rank
test as well. The idea of the Wilcoxon signed rank test is to test against the null hypothesis
that the median is zero. The Wilcoxon signed rank test in this study is performed using the
signrank function. Hypotheses H1-H3 are tested with the Wilcoxon signed rank test in

addition to the t-test. The z-statistic is calculated with the following formula:
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o W—-nn+1)/4 12)
z-statistic =
nn+1)2n+1)
24

Where W is the absolute value of differences between the observations in the two samples,
for example, the announcement period and the pre-announcement period and n is the sample

size of differences.

For the cumulative abnormal returns, Wilcoxon signed rank test is used to test if the median
of the cumulative abnormal returns is zero. For the turnover ratio, Amihud illiquidity, and
the relative bid-ask spread, Wilcoxon signed rank test is used to test if the median of the
change between a period and the pre-announcement period is zero. Therefore, the null
hypothesis for this test is HO: the population median is zero. The population refers to changes
for the period compared to the pre-announcement period for turnover ratio, Amihud
illiquidity, and relative spread. Rejecting the null hypothesis for these measures indicates

that the changes compared to the announcement period are statistically significant.

When it comes to the cumulative abnormal returns, the population refers to the cumulative
abnormal returns for the period. Rejecting the null hypothesis thus, in this case, indicates
that the same as rejecting the null hypothesis for t-test: the abnormal returns for that period
are statistically significant. The significance levels in this study for Wilcoxon signed rank

tests are the same as for t-tests.

4.8 Regression models

In addition to investigating the liquidity changes and the abnormal returns, one aim of this
study is to find out if the liquidity and transaction costs changes around the stock split can
explain the abnormal returns. The statistical significance of the regression models is tested
with the t-test. To test this relationship between the abnormal returns and the liquidity and
transaction cost measures, the following regression model, inspired by Huang et al. (2013)
and Tabibian et al. (2020), is used:
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CAR;(pre-AD) = By + PiTR; + [, ILLIQ; + B3 RS; + B4 STD; + &; (13)

Where CAR;(pre- AD) refers to the cumulative abnormal returns for the pre-announcement
period. TR is the turnover ratio, RS is the relative bid-ask spread, and STD is the standard

deviation of the returns, accordingly for the same period.

CAR;(post-AD) = By + P1TR; + [, ILLIQ; + B3 RS; + B, STD; + ¢; (14)

Where the CAR;(post- AD) refers to the cumulative abnormal for the period between the

announcement day and the ex-date.

CAR;(post-ED) = By + B1TR; + [ ILLIQ; + 3 RS; + P4 STD; + ¢; (15)

Where CAR;(post-ED) refers to the time between the execution date of the split and ten days
after that.

Cumulative abnormal return is the dependent variable in this regression model. The
explanatory variables are turnover ratio, Amihud illiquidity measure, and relative bid-ask
spread and standard deviation of the returns, respectively. The standard deviation is used as
a control variable like in the study of Huang et al. (2013). The presumption is that the
standard deviation has a positive relationship with the cumulative abnormal returns. The
statistical significance of the regression models is tested using t-test. The null hypothesis is
that any of the independent variables do not affect the dependent variable. If the null
hypothesis is rejected for one or more independent variables, it means that the variable or

variables can explain some of the variability of the independent variable.
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5 RESULTS

In this section, the results of this study are presented and evaluated. The first objective is to
examine the liquidity and transaction cost changes around the stock split. After examining
these changes, abnormal returns are also reported and evaluated to find out how the price
reacts to stock splits. Finally, the relationship between liquidity, bid-ask spread, and

abnormal returns is examined.

5.1. Liquidity changes

In this study, two different liquidity or illiquidity measures are used to get a more dynamic
understanding of the liquidity changes. Using two measures also reveals if the results for
these two measures suggest similar results or is there a conflict between them. Just as with
the abnormal returns, the significance of the liquidity results is tested with both parametric
and non-parametric tests due to non-normality. Moreover, due to this non-normality of the
data, the means and medians are calculated by winsorizing the data at a 99 % level. Still,

after winsorization, not all the data is normally distributed.

The first of these liquidity measures is the turnover ratio. The second measure is the Amihud
Iliquidity measure, a widespread illiquidity measure in the modern studies of the field. As
the Amihud illiquidity ratio has gained a reputation of being a superior liquidity measure, it

also gets more weight when interpreting the results of liquidity changes.

5.1.1 Turnover ratio

The turnover ratio results are presented in Table 2. The turnover ratio is calculated by
dividing the number of shares traded on a particular day by the number of shares outstanding.
The table represents the mean and median turnover ratios for every six periods. The change
represents the difference between the turnover ratio for the specific interval compared to the

turnover ratio in the pre-announcement period. In Appendix 2, similar results are presented
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but with the difference that, in this case, changes represent the difference between a certain
period and a period before that, which means that every period is compared to the previous
period. Figure 4 Mean turnover ratio presents the mean turnover ratio for every six intervals.
Figure 4 shows that the turnover ratio is higher than in the pre-announcement period for all
the other periods except for the longer-time post-split period. The mean turnover ratio
increased slightly from the pre-announcement period (0.60) to the announcement period
(0.65). Many previous similar studies suggest that the trading volume increases around the
announcement date (see, for example, Lakonishok & Lev 1987; Huang et al. 2013).
However, the rise in the turnover ratio in the announcement period is not very high, and the

results are not statistically significant.

The mean turnover ratio is highest (0.87) in the ex-date period. This result conflicts with
signaling and attention-grabbing hypotheses. These two hypotheses suggest that liquidity
should no longer improve in the ex-date when there is no new information to signal anymore.
The optimal trading range hypothesis indicates that the aim of the stock split is to attain more
investors and thus improve liquidity. As the stock price does not change before the stock has
split, the individual investors may buy the stock after the ex-date rather than around the
announcement. This could explain why the liquidity is at its highest in the ex-date period.
For example, the price of Tesla before the split was about 2213 dollars, which might delimit
the possible buyers of that stock as it can be seen as a high price for small individual
investors. The result that the turnover ratio is the highest on the ex-date period supports the

liquidity hypothesis.
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Figure 4 Mean turnover ratio

The median turnover ratios are presented in Figure 5. The median turnover ratios are not
fully in line with the results of the mean turnover ratios. For example, the turnover ratio on
the ex-date period is the lowest, whereas the mean turnover ratio is the highest for the same
period. However, any of the turnover ratio results were statistically significant.

Median turnover ratio
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Figure 5 Median turnover ratio
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As the turnover ratio rebounds back to its pre-announcement level in the long-term post-ex-
period, results suggest liquidity improvement is not permanent. Thus, the result is in line
with many previous studies. It is, however, noteworthy that these results of the long-term
post-ex-period are not statistically significant. Dennis and Strickland (2003) found in their
study that the mean turnover ratio rose from 6,8 % to 10.3 % for a two-year period before
the announcement of the stock split. The increased liquidity before the stock split indicates
that, just like the returns, the liquidity can also be at a high level already before the stock
split. This is intuitive as stocks often split when they have reached high prices, and there is
a motive to get the stock price back to the optimal level where it is more attainable for small

investors.

Table 2 Mean and median turnover ratio in each period

Turnover ratio (%) UVO/NOSH

mean change median change
Pre-Announcement period 0.604 0.489
Announcement period 0.652 0.048 0.465 -0.024
Announcement to ex-period 0.661 0.057 0.508 0.019
Ex-date period 0.858 0.254 0.461 -0.028
Post ex-period 0.789 0.185 0.470 -0.019
Long term post ex-period 0.593 -0.011 0478 -0.011

This table presents the mean and median turnover ratios for all six periods. The change is
the difference between the period and the pre-announcement period, meaning that every
period is compared to the pre-announcement period. The t-test is used to test for zero mean,
and Wilcoxon signed rank test is used to test the zero median. Symbols ***, ** and * are
denoting for 1 % and 5 % and 10 % significance levels respectively.

5.1.2 Amihud illiquidity ratio

Table 3 presents the mean and median Amihud illiquidity measures for all six periods. The
changes compared to the pre-announcement period are also presented. Similar results are
also done by calculating changes compared to the previous period. There results, as well as

the significance tests be found in appendix 3. The results suggest that the liquidity improved
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for the announcement period (5.280) and especially for the ex-date period (3.340) compared
to the pre-announcement period (12.940). Nevertheless, in the longer run, both the mean
(11.970) and median Amihud illiquidity ratios are returning nearly back to the pre-
announcement levels. Thus, results indicate the same as the turnover ratio, suggesting that
the liquidity over the one-year period has not increased. This finding is in line with, for
example, Huang et al. (2015). On the contrary, the results of this study conflict with, for
example, Desai and Jain (1997), who find evidence for one and three-year liquidity

improvement after the stock split.

Mean Amihud Illiquidity
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Figure 6 Mean Amihud illiquidity

Results of the mean Amihud illiquidity suggest that liquidity clearly improves on the short
run. The mean Amihud illiquidity ratio is at its highest on the ex-date period. However, for
the long-term post-ex-period, the mean Amihud illiquidity measure has risen nearly to the
pre-announcement level. Similarly, the median Amihud illiquidity results are not in line with

the mean ratios, which can be interpreted from figure 7.
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Median Amihud llliquidity
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Figure 7 Median Amihud illiquidity

Based on the Amihud illiquidity ratio results, hypothesis 1: liquidity improves after the stock
split can be accepted as the results for both ex-date period and post ex-period are significant.
However, the long-term post-ex period results suggest that this improvement does not last
long. Results suggest that liquidity increases when there is either new information to signal
or the price decrease. This is because, for the period between the announcement and the ex-
date, illiquidity temporarily increases. There are not many studies examining the liquidity in
multiple periods, but Huang et al. (2013) found similar evidence for the Amihud illiquidity
ratio for the announcement period. However, their results indicate that the illiquidity would
return to the pre-announcement level already in the ex-date period. Whereas this study shows

support for the hypothesis that liquidity improves on and after the ex-date.
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Table 3 Mean and median Amihud illiquidity ratio in each period

Amihud lliquidity (x10%)

mean  change median change
Pre-Announcement period 12.942 0.098
Announcement period 5276 -7.666 ** 0.062 -0.036 ***
Announcement to ex-period 7.391 -5.551 ** 0.069 -0.029 ***
Ex-date period 3.345 -9597 ** 0.102 0.005 ***
Post ex-period 5761 -7.181 ** 0.078 -0.020 **
Long term post ex-period 11.967 -0.975 0.089  -0.009

This table presents the mean and median Amihud illiquidity measures for all six periods.
The change is the difference between the period and the pre-announcement period, meaning
that every period is compared to the pre-announcement period. T-test is used to test for zero
mean and Wilcoxon signed rank test is used to test the zero median. Symbols ***, ** and *
are denoting for 1 % and 5 % and 10 % significance levels respectively.

5.2 Impact of splits on the relative bid-ask spread

The relative bid-ask spread is calculated with formula 9. If the correlation between those two
measures were low, the other measure (calculated with formula 8) would have been used
instead. Those two ways of calculating the relative bid-ask spread give very similar results.
Table 4 represents the results of the relative bid-ask spread for each period and the changes
compared to the pre-announcement period. Similar results are also presented in the way that

every period is compared to the previous period, and these can be found in the appendix 4.
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Mean relative spread
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Figure 8 Mean relative spread

Results presented in Figure 8 Mean relative spreadshow that the mean bid-ask spread
decreased for all the periods compared to the pre-announcement period except the long-term
ex-period. The bid-ask spread is at the same level for the announcement and the ex-date
period. In the long term post-ex-period, the mean relative spread (0.163) is even a little
higher than it in the pre-announcement period (0.158). However, the median relative spread
is below the pre-announcement period level. Nevertheless, neither of these changes are

statistically significant for that period.
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Median relative spread (%)
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Figure 9 Median relative spread

The results presented in table 4 are rather similar to the findings of Tabibian, Zhang, and
Jafarian (2020), who evidenced a decrease in the bid-ask spread for both announcement and
the ex-dates. Also (Huang, Liano, and Pan (2013) found a decrease in the relative bid-ask
spread on the announcement day period but not for the ex-date period. These results support
the interpretation that information asymmetry reduces due to stock split. On the contrary,
multiple studies have found differing results compared to the results of this thesis, suggesting
that stock splits would cause relative spreads to increase (see, for example, Conroy, Harris,
and Benet 1990).

Based on the results presented in table 4, the second hypothesis: relative spread decreases
after the stock split, can be accepted as results of both the ex-date period and the post-ex
period are statistically significant. These results, however, indicate that the decrease in the
spread and thus transaction costs do not last for long as the spread returns above the pre-

announcement level in the last interval.
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Table 4 Mean and median Relative spread in each period

Relative spread (%)

mean  change median change
Pre-Announcement period  0.158 0.020
Announcement period 0.122 -0.035 ** 0.015  -0.005 ***
Announcement to ex-period 0.133 -0.024 0.013  -0.007 ***
Ex-date period 0.122 -0.036 ** 0.014  -0.006
Post ex-period 0.126 -0.032 ** 0.013  -0.005 **
Long term post ex-period 0.163 0.057 0.014  -0.006

This table presents the mean and median relative bid-ask spread for all the six time periods.
The change is the difference between the period and the pre-announcement period, meaning
that every period is compared to the pre-announcement period. T-test is used to test for zero
mean and Wilcoxon signed rank test is used to test the zero median. Symbols ***, ** and *
are denoting for 1 % and 5 % and 10 % significance levels respectively.

5.3 Impact of splits on abnormal returns

The abnormal returns are measured as returns above the market return, which is the S&P
500 return in this study. The method for these calculations is the market model. The
abnormal return is a difference between the realized and normal returns. Normal returns are
determined as market returns. S&P 500 index is used for this purpose. The beta coefficient
in this study is 0.69.

Table 5 represents the price runup for the pre-announcement period and the cumulative
abnormal returns for all the six intervals used in this study. The mean (median) price run-up
IS 24.19 % (21.01 %) for the one-year window before the stock split announcement. Many
previous studies (e.g., Maloney and Mulherin 1992; Huang et al. 2013) suggest that firms
tend to split their stocks when their share price has grown to abnormally high levels.
Accordingly, the high pre-announcement period mean and median cumulate abnormal
returns of 18.09 % (14.46 %) indicate similar results. These results are consistent as it seems

that the firms, on average, are doing well and not only seeking the attention of the investors.
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Table 5 The cumulative abnormal returns in each period

Price runup and CAR

mean median
RUNUP (%) 24,185 *** 21.010 falaied
Cumulative Abnormal return (%)
Pre-Announcement period 18.094 *** 14.457 folekal
Announcement period 1.409  *** 1.283 Fhx
Announcement to ex-period -0.303 0.552
Ex-date period -0.425 -0.697 *x
Post ex-period 0.004 -0.040
Long term post ex-period -0.947 6.793

This table presents the cumulative abnormal returns (CAR) for all six periods. RUNUP refers
to the rate of return in the pre-announcement period (AD-252 to AD-3). Cumulative
abnormal returns are calculated as a difference between the realized returns and the expected
returns. The market model is used to calculate the expected returns. The t-test is used to test
for zero mean, and Wilcoxon signed rank test is used to test the zero median. Symbols ***,
**and * are denoting for 1 % and 5 % and 10 % significance levels respectively.

The cumulative abnormal returns for the announcement period (AD-2 to AD+2) are positive
and highly significant. This indicates higher demand among the investors due to the
announcement of the split. The announcement-effect found in this study is in line with the
findings of many studies (e.g., Muscarella and Vetsuypens 1996; Ikenberry and Ramnath
2002), suggesting that the price reacts positively to the announcement of the split. The mean
and median abnormal returns are both negative for the ex-date period (ED+0 to ED+4). The
average cumulative abnormal returns for that period are not statistically significant.
However, the negative median cumulative abnormal returns are significant. Therefore,
results suggest that the positive price reaction is rather associated with the split
announcement rather than the date when the stock starts trading at a new stock price. Thus,
what comes the median CAR for the ex-date period, the H2: abnormal returns increase after

the split, it can be rejected.
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Results show that for the longer run, the splitting firms are not outperforming the market
return as the mean abnormal return is negative. The abnormal returns, however, are not
significant for that period. The median abnormal returns for this period are positive but not
significant either. It is also noteworthy that for several periods, the mean and median suggest
results that are not in line with each other. This, in other words, is also showing that the data
is not normally distributed even after the 99 % winsorization. As the data is skewed,
presenting only means and t-tests would only present half of the truth. Results also illustrate
the earlier stated argument that if the data is not normally distributed, using the t-test is not

optimal.

5.4 Determinants of cumulative abnormal returns during splits

One aim of this study is to examine the relationship between cumulative abnormal returns
and their determinants. The hypotheses H4 and H5 are tested with the regression using three
intervals presented in figure 3. These intervals are the pre-announcement period, post-
announcement period, and the post-execution date period. The results of this regression are

presented in Table 6 Regressions for three intervals.

The following hypotheses are tested in this part of the study:

H4: Cumulative abnormal returns are positively related to liquidity and standard deviation

H5: Cumulative abnormal returns are negatively related to illiquidity and relative spread
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Table 6 Regressions for three intervals

Pre-AD Post-AD Post-ED

CAR CAR CAR

Intercept 3.271 3.991  *** -4.768
(-1.194) (4.979) (-1.903)

Turnover ratio (TR) 8.679 ** -2.7137  ** -0.708
(2.286) (-2.333) (-0.254)
Amihud Illiquidity (ILLIQ) -27.619 48.362  ** -61.286
(-1.274) (2.579) (-0.665)

Relative spread (RS) -6.838 -8.562  *** 31.324
(-0.717) (-3.338) (1.367)

Standard deviation (STD) -1.132 6.776 3.916
(-0.028) (0.363) (0.762)

Adjusted R? 0.019 0.390 0.410

This table shows regression coefficients from regression cumulative abnormal returns
(CARs) on turnover ratio, Amihud illiquidity ratio, relative bid-ask spread, and standard
deviation. The regression model is CAR; = By + B:iTR; + B, ILLIQ; + P53 RS; +
B STD; + ;. T-statistics are presented in parenthesis. Symbols ***, ** and * are denoting
for 1 % and 5 % and 10 % significance levels respectively.

The results of each model are presented in the table 6. The adjusted R-squared are
represented as well. The adjusted R-squared for pre-announcement period model is very low
(0.019) but for two other models it is 0.390 and 0.410, respectively. This indicates that the
dependent variables can explain some of the variability in the abnormal returns. The
turnover ratio has a positive relationship with cumulative abnormal returns for the pre-
announcement period, and the result is statistically significant. This indicates that for that
period, the H4 can be accepted when it comes to the turnover ratio. However, for the other
two intervals, the relationship is negative. Amihud illiquidity has a negative relationship with
the CAR for both the pre-announcement period and post-announcement period, supporting
the H5. However, these results are not statistically significant. The Amihud illiquidity
measure is more general and more important from the investors' point of view as it also
considers the returns. Therefore, it can be seen to be a more important measure when

interpreting the liquidity effect results in this study.
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The relative spread has a negative sign for both the pre-announcement period and the post-
announcement period. These results suggest that the relative spread has a negative
relationship with the cumulative abnormal returns. This result is intuitive and supports
hypothesis H5. For the post-announcement period, the results are statistically significant, so
the H5 can be accepted when it comes to relative spread for that period. The standard
deviation has a positive relationship with the cumulative abnormal returns for both the post-
announcement period and the post-ex period. Thus, these results support the hypothesis that
the cumulative abnormal returns and standard deviation are positively related. However,

these results are not statistically significant.
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6 CONCLUSIONS

In this last chapter, the main findings are presented and compared to the existing literature.
Results are also presented by answering the research questions. The limitations of this study

are also discussed, and suggestions for future research are proposed.

6.1 Key findings and contributions to literature

Stock splits are not a new phenomenon, but their effects are not fully solved yet in academia.
Sometimes stock splits are used as alternatives to dividends. Dividends are often described
as an unsolved puzzle, and based on the previous literature on the splits, the same holds for
them as well. This study aimed to examine the effects of stock splits for multiple intervals
to determine whether the effects are around the announcement period or on the ex-date
period and after that. Signaling and attention-grabbing hypothesis state that the reaction
should be around the announcement date. In contrast, according to the liquidity hypothesis,
the effect should be on the ex-date of the split and after that.

This study examined the effects of stock splits for six intervals. The liquidity effects were
investigated for two liquidity measures: turnover ratio and Amihud illiquidity. In addition to
liquidity, also the effects of transaction costs via relative bid-ask spread were examined.
Finally, the abnormal returns were calculated to examine the price reaction of the stock splits.
Another aim of this study was to determine if these measures can explain the abnormal
returns around the stock split. This was done with the regression analysis for three intervals:
the pre-announcement period, post-announcement period, and post-execution period. Next,
answers to the research questions are presented, and conclusions are made based on the
results of this thesis. The research questions of this thesis were introduced in more detail in

the first chapter of this research.

-How does the stock split affect the stock price?
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The results of this study suggest that the stock price reacts positively to the announcement
of the stock split. Results show positive abnormal returns on the announcement date period,
and this result is highly significant. However, for later periods, no such results are shown,
suggesting that there is also announcement effect associated with splits. Huang et al. (2013)
found similar results as they reported negative abnormal returns one year after the split date.
On the contrary, Ikenberry, Rankine, and Stice (1996) showed positive abnormal returns for
one and three years after the split, indicating that it would not only be a short-lived
phenomenon. According to the results of this study, hypothesis 3, the cumulative abnormal
returns increase after stock splits cannot be accepted. Findings of the abnormal returns
support the attention-grabbing and signaling hypotheses rather than the liquidity hypothesis.

-How does the stock split affect the liquidity and bid-ask spread?

The liquidity improved, especially around the ex-date, which is also the main hypothesis of
this study. The liquidity improvement in the earlier periods can also be due to market
frictions or signaling, but the actual liquidity effect of the split is around the ex-date and after
that. As the results are highly significant for the Amihud illiquidity measure, the H1:
liquidity improves after the stock split could be accepted. However, the results suggest that
this improvement does not last for long, which is in line with many previous studies but, on

the contrary, conflicts with others (e.g., Rudnicki 2012).

Transaction costs measured as relative bid-ask spreads also declined after the stock split.
The relative bid-ask spread decreased significantly from the pre-announcement period on
both the ex-period and after the ex-date period. Therefore, hypothesis 2: relative bid-ask
spread declines after stock split, can be accepted for a short period. Similar to the results of
the liquidity improvement, the decline of the bid-ask spread also seems to be only a short-

time phenomenon, according to the results of this study.

-Can liquidity and bid-ask spread explain the abnormal returns?

The relative bid-ask spread is negatively related to the cumulative abnormal returns, and this

result is highly significant. Therefore, hypothesis 5: Cumulative abnormal returns are
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negatively related to illiquidity, and relative spread can be partially accepted. The illiquidity,
measured as the Amihud illiquidity ratio, is also negatively related to the cumulative
abnormal returns for the pre-announcement period and the post-ex period, but as these results
were not statistically significant, the H5 cannot be rejected for the illiquidity part. These
results, however, indicate that liquidity has a positive relation or illiquidity has a negative

relation to the abnormal returns.

6.2 Limitations of the study and further research suggestions

There are multiple limitations in this study that must take into consideration. One of the most
important limitations is the size of the sample. As there are only 79 stock split events in the
final sample, it can be seen as a relatively small sample which naturally affects the reliability
of the interpretation of the results. If a similar study had been done with a wider sample,
more conclusions could have been drawn. This study only considers the stock splits that
could be found from Refinitiv Eikon. Thus, if there are some stock splits that were not on
the list, they did not end up in the sample. It is also noteworthy that some phases in the

empirical part of this thesis included manual work, which always makes room for errors.

Excluding splits that were announced very close to the stock split announcement made the
final sample of stocks remarkably smaller but also made the final sample less contaminated.
On the other hand, not all the possible colliding corporate events were considered, but only
the one that was considered most critical. Thus, one recommendation for further research

could be to implement a similar study but exclude all the contaminated events.

One interesting topic for further research would be to examine how much the liquidity
improvement was due to the increased amount individual investors buying the stock. As the
results of this study suggest that the liquidity improved after the split and previous research
has proven that managers state that the primary motivation for splits is often to attract the
individual investors. Therefore, it would be very interesting to investigate the individual and

institutional investors' behavior around the splits for this same data.
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One limitation of this study is that no control firms were used. Also, constructing the control
sample in addition to the split sample would make it possible to see how the liquidity
measures changed compared to the firms that did not split. This would give more information
on whether, for example, the improved liquidity is due to the split or not. Another limitation
of this study is that reverse splits are not included in this study, as the aim of the study was
to investigate only forward splits. Thus, one interesting suggestion for further research would

be to do a similar study for reverse stock splits.

The regression models that were used to examine the relationship between liquidity and
abnormal returns were relatively simple. One possible improvement to these regression
models could have been to add more control variables. In addition, more sophisticated

models could have been used.
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APPENDICES

Appendix 1 List of stock splits, announcement and ex-dates and split ratios

Announcement Split
Name of the firm date Ex-date ratio
A O Smith Corp 8.9.2016 6.10.2016 1:2
Aflac Inc 13.2.2018 19.3.2018 1:2
Air T Inc 31.5.2019 11.6.2019 2:3
Alliant Energy Corp 20.4.2016 20.5.2016 1:2
AmTrust Financial Services Inc 15.12.2015 3.2.2016 1:2
AXxos Financial Inc 26.10.2015 18.11.2015 1:4
Badger Meter Inc 12.8.2016 16.9.2016 1:2
Ball Corp 27.4.2017 1752017 1:2
BancFirst Corp 31.5.2017 1.8.2017 1:2
Bank of Marin Bancorp 30.10.2018 28.11.2018 1:2
Bar Harbor Bankshares 21.2.2017 22.3.2017 2:3
Brooklyn Immunotherapeutics Inc 7.6.2016 17.6.2016 1:2
Brown & Brown Inc 27.2.2018 29.3.2018 1:2
Brown-Forman Corp 24.1.2018 1.3.2018 4:5
Brown-Forman Corp 26.5.2016 19.8.2016 1:2
Camden National Corp 31.8.2016 3.10.2016 2:3
CF Industries Holdings Inc 15.5.2015 18.6.2015 1:5
Copart Inc 24.3.2017 1142017 1:2
DST Systems Inc 9.5.2017 9.6.2017 1:2
Ebix Inc 20.9.2018 29.11.2018 1:5
Educational Development Corp 14.8.2018 23.8.2018 1:2
Edwards Lifesciences Corp 7.5.2020 1.6.2020 1:3
Edwards Lifesciences Corp 20.11.2015 14.12.2015 1:2
Energy Transfer LP 29.5.2015 27.7.2015 1:2
Ensign Group Inc 9.12.2015 24.12.2015 1:2
Exponent Inc 10.5.2018 8.6.2018 1:2
Farmers & Merchants Bancorp Inc 22.8.2017 21.9.2017 1:2
Fastenal Co 22.4.2019 2352019 1:2
First Business Financial Services Inc 7.8.2015 31.8.2015 1:2
Fiserv Inc 23.2.2018 20.3.2018 1:2
Gencor Industries Inc 11.7.2016 2.8.2016 2:3
Gentex Corp 5.12.2014 2.1.2015 1:2



Geo Group Inc

G-111 Apparel Group Ltd
Graco Inc

Greene County Bancorp Inc
Henry Schein Inc

Home BancShares Inc
Horizon Bancorp Inc
IDEXX Laboratories Inc
Insperity Inc

Integra Lifesciences Holdings Corp
Intuitive Surgical Inc

Jewett-Cameron Trading Company Ltd

Kroger Co

Lakeland Financial Corp
Marten Transport Ltd
Mastech Digital Inc

Meta Financial Group Inc
Middlefield Banc Corp
Monster Beverage Corp
Navigators Group Inc

New Jersey Resources Corp

Nextera Energy Inc
Northern Technologies International
Corp

Old Dominion Freight Line Inc
Patrick Industries Inc

Penns Woods Bancorp Inc

RGC Resources Inc

Ross Stores Inc

Rush Enterprises Inc

ServisFirst Bancshares Inc
Shenandoah Telecommunications Co
Silgan Holdings Inc

Skechers USA Inc

Southern Missouri Bancorp Inc
SS&C Technologies Holdings Inc
Starbucks Corp

Steven Madden Ltd

28.3.2017
1.4.2015
8.12.2017
17.2.2016
18.8.2017
28.4.2016
18.10.2016
5.5.2015
16.11.2017
13.12.2016
14.8.2017
9.5.2018
25.6.2015
14.7.2016
16.6.2017
25.7.2018
30.8.2018
7.10.2019
14.10.2016
8.12.2016
21.1.2015
14.9.2020

3.6.2019
21.2.2020
10.11.2017
3.9.2019
18.1.2017
27.3.2015
15.9.2020
17.11.2016
19.10.2015
4.5.2017
21.8.2015
2.1.2015
26.5.2016
18.3.2015
17.9.2018

25.4.2017
4.5.2015
28.12.2017
16.3.2016
15.9.2017
9.6.2016
15.11.2016
16.6.2015
19.12.2017
4.1.2017
6.10.2017
29.5.2018
14.7.2015
8.8.2016
10.7.2017
27.8.2018
5.10.2018
12.11.2019
10.11.2016
23.1.2017
4.3.2015
27.10.2020

1.7.2019
25.3.2020
11.12.2017
1.10.2019
2.3.2017
12.6.2015
13.10.2020
21.12.2016
5.1.2016
30.5.2017
16.10.2015
2.2.2015
27.6.2016
9.4.2015
12.10.2018
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Stifel Financial Corp

Stock Yards Bancorp Inc

Summit State Bank

Superior Group of Companies Inc
Tesla Inc

TJX Companies Inc

Via Renewables Inc

VSE Corp

W R Berkley Corp

WSFS Financial Corp
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11.11.2020 17.12.2020 2:3
3.5.2016 315.2016 2:3
9.2.2017 15.3.2017 4:5
30.12.2014 5.2.2015 1:2
12.8.2020 31.8.2020 1:5
18.9.2018 7.11.2018 1:2
23.5.2017 19.6.2017 1:2
4.5.2016 4.8.2016 1:2
21.2.2019 3.4.2019 2:3
17.3.2015 1952015 1:3

Appendix 2 Mean and median turnover ratio for each period and changes compared to

previous period

Turnover ratio (%) UVO/NOSH

Pre-Announcement period
Announcement period

Announcement to ex-period
Ex-date period
Post ex-period

Long term post ex-period

mean
0.604
0.652

0.661
0.858
0.789
0.593

change median  change
0.489

0.048 0.465 -0.024

0.009 0.508 0.043

0.197 0.461 -0.047

-0.069 0.470 0.009
-0.197 0.478 0.008

This table presents the mean and median turnover ratios for all six periods. The change is
the difference between the period and period before that, meaning that every period is
compared to the previous period. T-test is used to test for zero mean. Symbols ***, ** and
* are denoting for 1 % and 5 % and 10 % significance levels respectively.
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Appendix 3 Mean and median Amihud illiquidity measure for each period and changes

compared to previous period

Amihud Hliquidity (x10%)

mean
Pre_—Announcement 12.942
period
Announcement period 5.276
Announcement to ex- 7391
period
Ex-date period 3.345
Post ex-period 5.761

Long term post ex-period  11.967

change

-71.666 **
2.114

-4.046
-2.416
6.206 **

median
0.098
0.062
0.069

0.102
0.078
0.089

change

0.036 ***
0.029

0.005
0.020 **
0.009

This table presents the mean and median Amihud illiquidity measures for all six periods.
The change is the difference between the period and period before that, meaning that every
period is compared to the previous period. T-test is used to test for zero mean and Wilcoxon
signed rank test is used to test the zero median. Symbols ***, ** and * are denoting for 1 %
and 5 % and 10 % significance levels respectively.

Appendix 4 Mean and median bid-ask spread in each period and changes compared to

previous period

Relative spread (%)
mean

Pre-Announcement period 0.158

Announcement period 0.122
Announcement to ex-period  0.133
Ex-date period 0.122
Post ex-period 0.126

Long term post ex-period 0.163

change

-0.035 **
0.011
-0.011 **
-0.004 **
0.038

median
0.020
0.015
0.013
0.014
0.013
0.014

change
-0.005 ***
-0.002 ***
0.001
-0.001 **
0.001

This table presents the mean and median relative bid-ask spreads for all the six time periods.
The change is the difference between the period and period before that, meaning that every
period is compared to the previous period. T-test is used to test for zero mean and Wilcoxon
signed rank test is used to test the zero median. Symbols ***, ** and * are denoting for 1 %
and 5 % and 10 % significance levels respectively.



