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MARKET REACTIONS TO STOCK SPLITS – AN ANALYSIS BASED ON DATA FROM COPENHAGEN STOCK EXCHANGE 

EXECUTIVE SUMMARY 

This thesis analyzes market reactions to stock splits on the Danish Stock Market. The 

data used in the analysis is from the Copenhagen Stock Exchange and the time period 

is from 2009 to 2014. The analyzed market reactions take inspiration from the 

Signaling Hypothesis and the Liquidity Hypothesis. The thesis is roughly divided into a 

presentation of the data, an analysis of abnormal returns around the announcement -

and the execution date of stock splits and a liquidity analysis.  

The findings in the presentation of the data suggest that the number of stock splits in 

Denmark is declining. A comparison of the number of stock splits from 1995 to 2002 

with the current data shows a decrease in the average number of stock splits from 8.5 

stock splits per year in 1995 to 2002 to 1.8 stock splits per year in the period from 2009 

to 2014.  

The analysis of the abnormal return shows some statistically significant results for 

individual stocks, but when aggregating the results over time and across all stock 

splitting companies, the results become statistically insignificant which leads to the 

conclusion that the Danish Stock Market is somewhat blurred and that abnormal 

returns are not always present on the Danish Stock Market around announcement 

dates and execution dates of a stock split.  

From interviews with the stock splitting companies in 2009 to 2014, it seems that the 

stock split reasons were mainly to improve the liquidity of the stock. However, the 

results from the liquidity analysis show that the liquidity has not improved significantly 

after the stock splits.  

The findings from the analyses indicate that more in-debt knowledge about the stock 

splitting companies is needed in order to gain a profit from speculating in stock splits 

on the Danish Stock Market.  
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INTRODUCTION 

 

1 MOTIVATION 

Numerous international studies about stock splits have been carried out. These studies 

try to explain the motives and the effects of a stock split.  Traditionally the view of a 

stock split is that it is simply a cosmetic transaction that divides the pie into more 

slices. The nominal value of a share will decrease with the split size but the company’s 

performance and capital structure will not be affected.  

Generally international studies find that on average, stock markets react positively to 

the announcement of a stock split in a company. The positive reaction often leads to 

abnormal returns and improved liquidity for the stocks in question. However, only very 

few studies about stock splits on the Danish Stock Market have been made. In fact the 

most recent study was carried out with data from 1995 to 2002 by Bechmann & 

Raaballe, 2007.  

Therefore this thesis will study the market reaction to stock splits at the Copenhagen 

Stock Exchange and will compare the results with results from international studies to 

see if the Danish Stock Market, represented by Copenhagen Stock Exchange, follows 

the trends of stock splits from other stock markets.  The focus of the thesis will be on 

abnormal returns and liquidity of a stock before and after a stock split. These analyses 

are related to the several theoretical explanation hypotheses to why companies decide 

to split their stocks.  

The Signaling Hypothesis says that companies make stock splits when they are 

expecting future favorable prospects. The Signaling Hypothesis is often said to hold if a 

company has abnormal returns in a period around the announcement of a stock split 

or in a period around the execution of a stock split. In such a case, the stock price rises 
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because investors believe that the company is using a stock split to signal positive 

future performance. The Signaling Hypothesis also helps to ensure more transparency 

in the stock. Signaling positive future performance with a stock split, decreases the 

amount of insider information (Menéndez & Gómez-Ansón, 2003). 

Among other things, the Liquidity Hypothesis states that a company executes a stock 

split in order to reach an optimal price trading range and at the same time improves 

shareholder liquidity, especially for small investors (Menéndez & Gómez-Ansón, 2003). 

Besides the tests of abnormal return and improved liquidity around a stock split, a 

discussion of a company’s motives for executing stock splits in Denmark will be 

presented. 

This thesis will make the analyses based on data from 2009 – 2014 on the Copenhagen 

Stock Exchange. This time period is chosen to make an up-to-date analysis and also to 

evaluate whether trends of stock splits have changed since the analysis with data from 

1995 to 2002 made by Bechmann & Raaballe, 2007. 

2 PROBLEM STATEMENT 

The above description gives rise to an analysis of stock splits on the Copenhagen Stock 

Exchange from 2009 – 2014 with a view to assess whether the reactions on the Danish 

Stock Market are consistent with international stock market reactions and trends. The 

problem statement is formulated as follows: 

How does the Danish Stock Market react to stock splits? 

For the above problem statement to be sufficiently answered, a breakdown of the 

overall problem statement is necessary. The breakdown will consist of two hypotheses 

which the thesis will test.  
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Hypothesis 1: 

Abnormal returns are present around the announcement date and execution date of a 

stock split 

This hypothesis will be divided into two analyses - one regarding the announcement of 

a stock split and the other regarding the execution of a stock split.  

Hypothesis 2: 

Companies executing a stock split improve the liquidity of their stocks 

This hypothesis will be analyzed from three different points of view – one looking at 

the bid-ask spread of the stock,  one concerning the turnover by volume of the stock 

and the last one concerning the number of trading days.  

3 SCOPE 

The datasets used for the abnormal return analysis is from 26 March 2009 – 26 March 

2014. The reason for not analyzing full years is that the Danish pharmaceutical 

company Novo Nordisk made a stock split in the beginning of 2014 and it was valuable 

to include that split in the group of companies with stock splits. The data for the 

liquidity analysis is also from 26 March 2009 but it runs until 26 September 2014 to 

ensure that it was possible to measure improved liquidity several months after the 

Novo Nordisk stock split on 2 January 2014.  

Given that the time period of the data is retrieved very recently, the analysis in this 

thesis will be a short term analysis. Some market reactions to stock splits might only be 

captured in the long-run and these reactions will not be presented in this thesis.  



 INTRODUCTION 
 

 
6 of 96 

This thesis will not make any analyses of reversed stock splits even though one 

reversed stock split was found. 1  

Mostly quantitative data will be used for the analyses, because the answer to the 

problem statement is best answered by quantitative data such as historical share price 

data, bid-ask spread data, historical data about the traded volumes of stocks etc. To 

answer the problem statement objectively, quantitative data is the best fit. However, 

all the stock splitting companies have been interviewed (in person, by email or over 

the telephone) to include some qualitative aspects in the thesis. A fully qualitative 

method of this thesis could possibly consist of in-debt interviews with companies, 

questionnaires and interviews with professors of the subject of stock splits, but the 

quantitative method is regarded more precise and objective in this empirical study. 

Due to the use of quantitative data, this thesis might not value some elements in a 

stock split as highly as an investor might do. From an investor’s point of view some 

important elements might also be overlooked (e.g. tax implication). 

The stock price on the announcement date and split date might not only be a result 

from the announcement or execution of a stock split. Other information about the 

company might be given at the same time, and therefore the observations can be 

influenced by noise.  

4 OUTLINE 

In the light of the above problem statement, this section will give an outline of the 

seven sections this thesis will go through before having answered the problem 

statement.  

The first chapter is the Introduction to the thesis. Here, the motivation for choosing the 

theme of stock splits will be explained. Furthermore, this section is the basis of the 

                                                      

1 The Scandinavian Airline Company SAS made a reversed stock split in 2010.  
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whole thesis because it contains the problem statement and the delimitations of the 

thesis. The introduction is concluded with Figure 1 showing a graphical outline of the 

composition of the thesis. 

The second chapter named Stock Splits explains the basic definition of a stock split. It 

presents potential motivations for stock splits and relates the motivations to three 

main theoretical explanation hypotheses: The Signaling Hypothesis, The Attention-

Getting Hypothesis and the Liquidity Hypothesis. This section also introduces the 

reader to the Corporate Law in Denmark and explains the costs of executing a stock 

split for a company listed on the Copenhagen Stock Exchange. 

Previous Empirical Work gives summaries of relevant previous empirical studies about 

stock splits. There are references to previous studies about abnormal returns around 

stock splits and references to liquidity changes around stock splits. Furthermore, the 

theoretical explanation hypothesis briefly mentioned in chapter 2 will be described in 

more detail. The chapter of previous empirical work ends with a construction of the 

hypotheses statements for this thesis. These are stated with inspiration from the 

previous empirical studies.  

The Event Study Methodology is the methodology section of the thesis. The beginning 

of this section determines the efficiency on the Danish Stock Market. Hereafter the 

outline of an event study, such as a study of stock splits on a stock market, will be 

explained. The event study outline is made with inspiration from Campbell, et al., 

1997, MacKinlay, 1997 and Benninga, 2008, and explains how the Market Model 

works. The methods for the liquidity analysis are also presented. 

Data Gathering and Presentation presents the methods for collecting the data needed 

for the analyses. The sections also presents the selection criteria for ending with a test 

sample of 11 companies that executed a stock split during the chosen time period. A 

brief presentation of the data and a few simple analyses of the data conclude the 

chapter. 
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Presentation of Empirical Results presents the empirical results from the analysis of the 

event study of abnormal returns and the three analyses of the liquidity changes 

around stock splits. The hypothesis statements will be either rejected if sufficient 

statistically significant results are found or not rejected. Sub-conclusions of the 

analyses will be made in this section. In this section the interviews from the stock 

splitting companies will also be presented and discussed to see if any parallels to the 

quantitative data results and the theoretical explanation hypotheses can be drawn. 

The Conclusion chapter presents the conclusion of the thesis where the problem 

statement given in the Introduction chapter will be answered. The conclusion wraps up 

the thesis by summarizing the obtained knowledge about stock splits in general and by 

presenting the empirical results from the analysis of stock splits on the Danish Stock 

Market.  

The outline of the thesis is illustrated in Figure 1 below.  

FIGURE 1 OUTLINE OF THE THESIS 

SOURCE: OWN CONTRIBUTION 
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STOCK SPLITS 

 

5  WHAT IS A STOCK SPLIT? 

A stock split is present if a company decides to change the nominal value of each share 

by adding more shares to the company without affecting the balance sheet. This is 

done by replacing all existing shares with new shares with an equally lower nominal 

value.  

For a shareholder a stock split will result in the shareholder having an unchanged total 

nominal value of his stock holding in the company. This is true because the stockholder 

will receive more shares but each of them will have a lower nominal value.  

From this point of view a stock split has no influence on a company’s capital structure 

or its potential future earnings. Therefore a stock split does not make an impact on the 

value of the company from a shareholder’s point of view. E.g. a 2-for-1 split will result 

in a halving of the share price and there will be twice as many shares on the market.  

To illustrate: Consider a company that wishes to lower the share price of its shares. 

The equity capital of the company is worth DKK 10 mio. distributed into 1mio. shares 

outstanding. Therefore the current share price is 

 
         

           
             .  

If the company wishes to do a 2-for-1 stock split, there will be 2 * 1 mio. shares = 2 

mio. shares outstanding and the share price will drop to 
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because the equity capital must be unchanged in order to avoid affecting the balance 

sheet as mentioned earlier. This process will not affect any current shareholders. A 

current shareholder who has invested DKK 100 in the company by holding 10 shares 

each worth 10DKK before the split will now hold 20 shares worth 5DKK/share. An 

illustration of the examples can be seen in Table 1. 

TABLE 1 PRE- AND POST-SPLIT OVERVIEW OF EQUITY CAPITAL, SHARES OUTSTANDING AND SHARE PRICE.  

SOURCE: OWN CONTRIBUTION 

 

In general, an n-for-m stock split will result in a share price m/n lower than the pre-

stock split share price.  

6 MOTIVATIONS FOR STOCK SPLITS 

In the 1970s and 1980s stock splits by listed companies were popular. Since then fewer 

stock splits have been observed every year (Minnick & Raman, 2014). 

There are three main reasons for companies to carry out stock splits. One of the 

reasons is that companies aim to achieve a stock price that is in an optimal trading 

range. If a stock lies within the optimal trading range, the company of the stock might 

receive the opportunity to improve the liquidity of the firm. This explanation is 

referred to as the Optimal Price Range Hypothesis. The Optimal Price Range 

Hypothesis is a subdivision of the Liquidity Hypothesis.  

The Signaling Hypothesis is another explanation to execute a stock split. The Signaling 

Hypothesis refers to a signal sent from the management of a company. According to 

theory a stock split is a signal from the management saying that they believe in a 

positive future with an increase in stock price. One will think that the management of a 

company must have some kind of insider knowledge and therefore investors react 

 Pre-split Post-split

Equity capital (DKK) 10.000.000 10.000.000

shares outstanding 1.000.000 2.000.000

share price (DKK/share) 10 5
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positively to stock splits which leads to positive market reactions to stock splits 

because the investors start trading the stock.  

The Attention-Getting Hypothesis is a subdivision of the Signaling Hypothesis and 

states that some companies might choose to split their stock to get more attention on 

the market. This is often the case if the management of the company believes that the 

shares of the company are undervalued.  

All hypotheses mentioned above will be described in detail in section 8 regarding 

explanation hypotheses for stock splits.  

7 STOCK SPLITS IN DENMARK, HISTORY AND REGULATIONS 

This section will give an overview of the Danish rules and laws relevant for a stock split. 

Furthermore the direct costs of executing a stock split will be presented. 

The regulation of stocks on the Danish Stock Exchange mainly follows the Corporation 

Law and the Danish Law on Securities Trading. The Corporation Law is quite strict 

about changes in equity capital. It states that the change in equity must be decided at 

a shareholder meeting and that the summary of the meeting must contain information 

on the decision regarding stock splits (Bechmann & Raaballe, 2007). According to 

section 10 §78 the decision of changes in equity capital is only valid if 2/3 of the 

shareholders are present at a general meeting AND if 2/3 of the registered votes vote 

for the decision.  

Furthermore, section 7 § 27 and section 10 § 34 of the Danish Law on Securities 

Trading states that insider knowledge about a corporate event, which is likely to take 

place in the future and which might affect the share price, must be reported 

immediately.  

When a company registered on the Copenhagen Stock Exchange decides to do a stock 

split, The Copenhagen Stock Exchange and the VP Securities Services (in Danish 

Værdipapircentralen) will charge fees to register the stock split. Through email 
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correspondence with the VP Securities Services, the VP Securities Services explains the 

following costs: 

 The Corporate action to go through with the stock split is DKK 15,000.  

 Variable costs for sending out letters are DKK 20 per deposit.  

 Delisting + relisting ISIN is 2 * DKK 0.11 per deposit. 

 Charges for a full register of shareholders are DKK 3,000. 

 New ISIN costs are DKK 2,000. 

 Issuance fee for transferring the ledger to a new ISIN = DKK 100 pr. Transaction 

 Annual costs for floated shares = DKK 13 pr. mio.  

Copenhagen Stock Exchange has also been contacted, but they informed that the costs 

were confidential. However, according to Bechmann & Raaballe, 2007 the fees are 

approximately the same amounts as from the VP Securities Services. 

All in all the direct costs for a company to go through a stock split with a stock listed on 

the Copenhagen Stock Exchange are considered negligible. 

Furthermore, to execute a stock split, the stock split must be approved of at a 

shareholder meeting (Bechmann & Raaballe, 2007). Normally, the decision to execute 

a stock split is taken at an annual general meeting or at an extraordinary general 

meeting.  

It is also worth mentioning that there are no tax advantages of tax consequences of 

stock split in Denmark (Bechmann & Raaballe, 2007). As explained in section 5 on page 

9, a stock split is purely a “cosmetic” action that does not change anything but the 

total number of outstanding share, the share price on the market, and the nominal 

value of each share.  
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PREVIOUS EMPIRICAL WORK 

 

This section of the thesis has focus on previous empirical analyses of stock splits. 

Previous analyses of stock splits focus on different theories and hypotheses of 

reactions to stock splits, both on the announcement date and on the execution date 

(ex-date). As a point of departure attention will be on the different conclusions to 

share price reactions when a stock split takes place. A stock price reaction to stock 

splits can be positive, negative or neutral. Furthermore, different explanation 

hypotheses appear in previous literature and these will be applied to this study to see 

if they fit the Danish Stock Exchange.  

Because previous empirical research has different methodological and empiric 

approaches, a precise comparison to the results from the Danish Stock Market cannot 

be carried out, but the results from the empirical research and analyses will indicate 

what to expect from the analysis on the Danish Stock Market made in the presentation 

of empirical results starting at page 47.  

Furthermore, this chapter will set the scene of the 3 following chapters, where 

possible economic explanations for abnormal returns around stock splits on the Danish 

Stock Market will be investigated.  

Most empirical work on stock splits has been made in the US. The explanation might 

be that the world’s biggest stock exchange is in the US (Forbes, 2014) – therefore, the 

chances of getting large samples of data is most likely to be present if the analysis has 

its basis in the US. 

7.1.1 ABNORMAL RETURN ANALYSES 

Among other American analyses, Fama, et al., 1969 find that there is a positive stock 

price reaction in the period around the announcement of a company’s stock split 
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intentions. Other American analyses presenting a positive abnormal return around the 

announcement date or ex-date of a stock split are Brennan & Copeland, 1988, 

Grinblatt, et al., 1984 and Lamoureux & Poon, 1987. The impact from their results 

varies. The variation in the results are assumed to be due to the differences in time 

periods, the differences in event periods and due to the methods used when analyzing 

the data to conclude whether or not statistically significant abnormal returns are 

present in the event of a stock split, both on the announcement date and on the ex-

date. 

Fama, et al., 1969 use data on common stocks listed on the New York Stock Exchange 

(NYSE).  The data is from January 1927 to December 1959 where they find 940 stock 

splits. The event period used is -30 months to +30 months so they analyze a fairly large 

time period and are able to conclude results both in the long-run and the short-run. 

They find a positive cumulative abnormal return of 33% in the event period around the 

stock split (from day -30 to day 0). The average residual is increasing up until day 0 (the 

event day). After the stock split, no significant abnormal return was found.  

Grinblatt, et al., 1984 use data from 1967 – 1976 collected from the Wall Street Journal 

Index and search from the Wall Street Journal. They find 1762 stock splits and stock 

dividends listed on the American or the New York Stock Exchange. They find a 2-day 

announcement return of stock splits of 3.29 %. They also note that day 0 and day 1 

have significantly higher returns than the benchmark. This short event period will be 

tested on the Danish Stock Exchange in the chapter with presentation of empirical 

results from this thesis. They conclude that there are positive abnormal returns around 

both announcement date and ex-date and that the statistical significance is larger for 

stock dividends than for stock splits. Lamoureux & Poon, 1987 made a similar analysis 

with stock splits from the American Stock Exchanges and found positive abnormal 

returns, both around the announcement date and ex-date. They also find negative 

abnormal return for reversed stock splits, which might indicate that there are some 

positive signals from the company’s/management’s side when executing a stock split. 
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This is an indication that their analysis follows the Signaling Hypothesis, which will be 

discussed in section 8.1. 

When it comes to empirical work from non-American data, the following results are 

worth mentioning. 

A fairly recent study made by Kim, et al., 2012 investigates the market reaction to 

stock splits on two Korean stock exchanges, KOSDAQ and KOSPI. Kim, et al., 2012 

divide the stock companies into two groups between the splitting stocks with and 

without subsequent corporate events. However, for both groups they find positive 

abnormal returns around the announcement date of the stock splits. They also point 

out that long-term performance and insider knowledge decrease after the 

announcement date for companies with subsequent corporate events. This finding has 

to do with the Liquidity Hypothesis and will be discussed and related to the Danish 

Stock Market reaction in section 8.3.  

7.1.2 IMPROVED LIQUIDITY ANALYSIS 

Rudnicki, 2012 takes a slightly different approach in finding economic effects from a 

stock split. Rudnicki, 2012 investigates the market liquidity effect on a stock split using 

data from the Warsaw Stock Exchange and from the Vienna Stock Exchange.  As in 

most of the above mentioned empirical works, Rudnicki, 2012 uses the Market Model 

method to find the results. The data used is from 2000 – 2011 and the final sample is 

small, only consisting of 19 stock splits. However, the conclusions from the liquidity 

research of the two eastern European markets are that improved liquidity can be 

found in the aftermath of a stock split, especially when looking at the long-run liquidity 

of the companies used in the sample. Rudnicki, 2012 ends his research by indicating 

that the improved liquidity of stock splitting companies might lower the bid-ask 

spreads in these stocks because of lower liquidity risk. In the end he suggests that 

these effects will lead to lower trading costs as a whole.  
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Kunz & Rosa-Majhensek, 2008 made an empirical study report in 2008 based on data 

from Switzerland. Their findings contradict Rudnicki, 2012’s suggestion of an improved 

liquidity leading to lower bid-ask spreads. Kunz & Rosa-Majhensek, 2008 conclude that 

the bid-ask spread on the Swiss Stock Exchange generally increases after a stock split. 

Their study comprised 80 stock splits from 1992 to 2001. They divide their stock splits 

into splits with the purpose of signaling positive future earning and splits without 

signaling purposes. Only the signaling portfolio of stock splitting companies is found to 

have abnormal return around the announcement date. They find abnormal return of 

more than 26%.  

7.1.3 DANISH ANALYSES 

Finally it is worth mentioning the only empirical analysis made on the Danish Stock 

Market so far. 

Bechmann & Raaballe, 2007 use a dataset with stocks listed on the Copenhagen Stock 

Exchange from 1995 to 2002. They analyze both stock splits and stock dividends and 

find 68 stock splits and 29 stock dividends. They divide their analysis on the 

announcement date of a stock split into three event periods. 2 to 50 days before the 

announcement date, 1 day before to 3 days after the announcement date and 4 to 50 

days after the announcement date. For the two first event periods the abnormal 

returns are found to be statistically significant. They do not estimate any abnormal 

return on the ex-date for stock splits.2 

7.1.4 NEUTRAL OR NEGATIVE RESULTS IN ANALYSES 

Of empirical studies that find neutral or negative abnormal return around the 

announcement date for a stock split Byun & Rozeff, 2003 can be mentioned. Their 

analysis is based on 12,747 stock splits and stock dividends from 1927 to 1996. They 

conclude that stock splits do not show positive abnormal return, nor do they show 

negative abnormal return and that investors do not overreact to upcoming stock splits. 

                                                      
2

 In Bechmann & Raaballe, 2004 which is a draft to their journal from 2007, they find statistically insignificant results around the 

ex-date of the stock splits.  
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They therefore also conclude that the stock market is efficient in the strong form when 

applying the Efficient Market Theory. Market efficiencies will be discussed in section 

11. Furthermore, Menéndez & Gómez-Ansón, 2003 note that negative abnormal 

returns are present around the ex-date for their analysis with a dataset from Madrid 

Stock Exchange and by studying the Bombay Stock Exchange in India, Mishra, 2007 

finds that stock splits actually have a negative effect on the price and return of the 

stock (Mishra, 2007).  

An overview of abnormal return results from Scandinavia and Europe can be seen 

below in Table 2. 

TABLE 2 ABNORMAL RETURN RESULTS FROM SCANDINAVIA AND EUROPE 

SOURCE: OWN CONTRIBUTION 

 

As indicated in Table 2 above, if the Danish Stock Market reacts in the same way as the 

stock markets in general do, one would expect to get a positive abnormal return 

around the announcement dates for Danish companies executing stock splits. Even 

though some of the above mentioned empirical studies find significant abnormal 

returns around the ex-date, more studies do not find any significant economic changes 

around the ex-date. Therefore, in relation to the ex-date one would not necessarily 

expect abnormal returns for the Danish dataset used in this thesis.  

In the light of previous empirical studies it can be considered that the economic effect 

from stock splits in general is positive, and that to a great extent the announcement 

date shows more statistically significant abnormal returns compared to the returns 

Announcement date Ex-date

Authors & year Date period Country Splits Event period CAR% Event period CAR%

Kunz & Majhensek (2005) 1992 - 2001 Switzerland 80 [-100, 0] 21,5*** [0, 100] 0

Menéndez &Gómez-Ansón (2003) 1996 - 1999 Spain 55 [-10, 10] 1,37* [-10, 10] -2,5

0 3,2*** 0 -0,8

[-1, 1] 5,1*** [-1, 1] -1,2

[-5, 5] 5,7*** [-5, 5] -3,8

[-10, 10] 5,8** [-10, 10] -1,6

0 0,9** 0 0,9***

[-1, 1] 2,0*** [-1, 1] 1,7***

[-5, 5] 2,4 [-5, 5] 1,7

[-10, 10] 1,9 [-10, 10] 2,3

Bechmann & Raaballe (2004) 1995 - 2002 Denmark 68 [-50, -2] 5,34** [-3,1] 0,88

[-1, 3] 2,62*** [-2, 2] 0,51

[4, 50] 1,64 [-5, 5] 0,56

Antti Niini (2000) 1985 - 1997 Finland 18

Antti Niini (2000) 1985 - 1997 Sweden 54/60
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around the ex-date of a stock split. In consequence of this, it is expected that the 

Danish Stock Market will show positive economic effects as well.   

The above outline of empirical works on stock splits leads to the following explanation 

hypothesis about the stock market in general.  

8 THEORETICAL EXPLANATION HYPOTHESES 

This thesis studies economic effects for companies executing stock splits. 

 “An economic effect” is a broad term that covers many different explanations and 

questions for a stock’s reaction before and after a stock split. Some of these have been 

either statistically proven or discussed in debt in previous empirical works. These 

factors can be seen in Figure 2. 

FIGURE 2 AFFECTING STOCK SPLIT FACTORS 

SOURCE: OWN CONTRIBUTION 

 

Figure 2 leads to economic theories because some of the above characteristics have 

been investigated and several theoretical explanation hypotheses are the outcome of 

the investigations on stock splits. These are essential to mention, because general 
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economic theory states that there is no economic effect on stock splits, and yet many 

companies decide to execute stock splits. The highlighted factors will be applied in this 

thesis. 

Explanations for companies to execute stock splits can be classified broadly into two 

different explanations hypotheses. The below explanation hypotheses will explain 

some possible reasons for a company to decide to split its stock even though the stock 

split will have no influence on the company’s capital structure or its potential future 

earnings as explained in section 5. The two leading theoretical explanation hypotheses 

are the Signaling Hypothesis and the Liquidity Hypothesis (Baker & Powell, 1993). The 

Attention-Getting Hypothesis is a subdivision of the Signaling Hypothesis. The 

Attention-Getting Hypothesis is also presented below.   

8.1 THE SIGNALING HYPOTHESIS 

In general the Signaling Hypothesis states that in a scenario where information 

between managers of a company and their investors is assumed to be asymmetric, the 

managers will use a stock split to indicate that they have positive future expectations 

to the company’s performance. This indication is sent to the investors by lowering the 

share price on the market on purpose (by executing a stock split) (Menéndez & 

Gómez-Ansón, 2003).  

The Signaling Hypothesis states that if administrative costs are high and a company 

really has information that most likely will lead to positive future earnings or other 

positive events that might affect the share price, the company will also have no trouble 

paying the administrative costs of executing a stock split. However, if a company has 

no information leading to positive expectations for the future of the company, that 

company might hesitate to spend a lot of money on executing a stock split that does 

not influence the company’s assets or its potential future earnings.  

As described in section 7, the costs of executing a stock split in Denmark are found to 

be small and therefore administrative costs from stock splits on the Danish Stock 
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Market cannot exclusively and without further analysis be interpreted as positive 

signals from the stock splitting company. Therefore the Signaling Hypothesis is not a 

perfect explanation for stock splits in Denmark because of the low direct costs for a 

company to execute a stock split, but the positive signals might still be present and 

result in abnormal returns if investors believe that a company is signaling positive 

future performance. 

8.2 THE ATTENTION-GETTING HYPOTHESIS 

The Attention-Getting Hypothesis is a subdivision to the Signaling Hypothesis. The 

attention-getting hypothesis states that companies expect that a stock split will trigger 

an extra attention to the company, which will trigger reassessments of the company’s 

future cash flows by analysts in the market. This is something that is of interest for 

companies that believe that they are underpriced in the market. By getting more 

attention from the market, more analysts will look into company specific information 

and the stock price for the company will increase if the market analysts also find that 

the company is underpriced. (Grinblatt, et al., 1984) 

Grinblatt, et al., 1984 also address a weakness of the Attention-Getting Hypothesis, 

namely that the hypothesis does not explain why companies use a stock split to send 

information to the market instead of just announcing a press release where the 

management can communicate directly to the market that they believe they are 

undervalued. Grinblatt, et al., 1984 suggest an explanation to the weakness. A stock 

split does not make the management liable to damages to stockholders if the 

information indicated/communicated turns out to be incorrect. In that sense a stock 

split yields less risk than a press release. They also validate the hypothesis by finding a 

statistically significant negative correlation between the announcement effect of a 

stock split and the market value of the company splitting its stocks.   

8.3 THE LIQUIDITY HYPOTHESIS 

The Liquidity Hypothesis states that companies choose to split their stock in order to  
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end in a lower trading range on the stock market which is assumed to be a more 

“normal” price range (Menéndez & Gómez-Ansón, 2003). In this way the management 

makes the company’s stock more affordable to all investors and they therefore expect 

more investors to invest in the stock. This will improve the liquidity of a company’s 

shares.  

Many researchers believe that the Liquidity Hypothesis explains the main reason for 

companies to split their shares – to have the stock price back into the “normal” price 

range. Baker & Powell, 1993 report that the main reason cited by managers for 

splitting their company’s stock is to get back to a share price within the “normal” 

trading range which will be followed by an improved liquidity of the stock.  

Even though Baker & Powell, 1993 show evidence that getting back to the optimal 

price range is the main motive for a management to decide to execute a stock split, 

the results when analyzing the liquidity before and after a stock split vary a lot. A study 

from 2012 made by Gatei & Misuko, 2012 concludes that the liquidity on the Kenyan 

firms quoted on Nairobi Stock Exchange is improved around a stock split (Gatei & 

Misuko, 2012). Others, who have found consistent results are Conrad & Conroy, 1994 

and Muscarella & Vetsuypens, 1996. Lamoureux & Poon, 1987 also find an increase of 

the number of transactions and a decrease in the average transaction size. In contrast 

Copeland, 1979 and Conroy, et al., 1990 do not support the theory that an 

improvement in the liquidity will take place after a stock split. They actually record a 

decrease in the dollar trading volume after a stock split. The theory will be tested on 

the Danish Market in the chapter where the empirical results are presented.  

Another reason for making a stock split, which is related to the Liquidity Hypothesis, is 

that by lowering the stock price, more investors with fewer resources are able to 

invest in the company because they can now afford to buy a share. This might result in 

a larger shareholder spread which in theory will remove some of the control and 

monitoring from large shareholders of the company. The larger shareholder spread will 

result in a higher trading volume which will affect the bid-ask spread by reducing the 
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size of the spread. A smaller bid-ask spread indicates that more information about the 

stock is available because the spread serves to compensate for an investor’s loss due 

to unknown information (Copeland & Galai, 1983).  

9  STATEMENT OF HYPOTHESIS 1 

The above section has shown explanations of hypotheses to why companies chose to 

execute stock splits. To test whether these hypotheses hold on the Danish Stock 

Market, two hypotheses for this thesis will be stated. The first hypothesis that would 

be interesting for the Danish Stock Market is about the share price reaction to an 

announcement of a stock split. The hypothesis that there will be a significant reaction 

to the announcement and the execution of a stock split is related to both the Signaling 

Hypothesis from section 8.1 and to the Attention-Getting Hypothesis from section 8.2.  

Hypothesis 1: 

Abnormal returns are present around announcement and execution of a stock split 

10 STATEMENT OF HYPOTHESIS 2 

Another interesting aspect to test on the Danish Stock Market is the liquidity of a stock 

before and after a stock split. From the description of the Liquidity Hypothesis in 

section 8.3 a stock split is mainly executed in order to improve the liquidity of the stock 

and to end at a more optimal trading range where more investors have the 

opportunity to invest in the stock. Therefore, it is interesting to find out how the 

liquidity on the Danish Stock Market behaves when a company executes a stock split. A 

liquidity analysis can for instance be based on data about the turnover volume or data 

about the bid-ask spread. The turnover volume would increase to improve the liquidity 

of the stock and the bid-ask spread would decrease if the liquidity is improving. 

Hypothesis 2: 

Companies executing a stock split improve the liquidity of their stock 
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EVENT STUDY METHODOLOGY 

 

This chapter describes the methodology applied in this thesis to answer the problem 

statement from section 2 in chapter Introduction. First, the Efficient Market Hypothesis 

will be introduced. Hereafter, the Market Model will be introduced. The Market Model 

will be used when analyzing the economic effects around a stock split. The methods 

used to analyze the liquidity of a stock around the stock split will also be introduced.  

The purpose of an event study is to measure if any effect is present in connection with 

an economic event. A stock split is an economic event that affects the stock splitting 

company’s share price. In this event study tests will be performed to see if stock splits 

in general result in abnormal returns for the stock splitting company.  

11  THE EFFICIENT MARKET HYPOTHESIS 

One of the fundamental principles of economics is the Efficient Market Hypothesis. 

The hypothesis assumes that investors behave rationally when dealing with- and when 

valuing stocks and other securities. According to the Efficient Market Hypothesis, the 

stock market is divided into three degrees of efficiency. The three degrees are shown 

in Table 3 and are also described below to see which one fits the Danish Stock Market 

the best. 

TABLE 3 THE DEGREES OF EFFICIENT MARKETS.  

SOURCE: BODIE, ET AL., 2011 + OWN CONTRIBUTION 
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11.1 THE WEAK-FORM EFFICIENCY 

The weak-form efficiency asserts that stock prices reflect all information that can be 

found by investigating historical trading data. Historical prices are publicly available 

and costless to access. The weak form also postulates that if historical prices could 

unveil any information about future returns for stocks and other securities, all 

investors would already have learned how to utilize those signals, and if all investors 

knew how to utilize a positive signal for a company, all investors would immediately 

invest in that company, which would lead to an immediate price increase. Therefore 

such signals would be worth nothing because they are obtainable to all investors 

(Bodie, et al., 2011). 

11.2 THE SEMISTRONG-FORM EFFICIENCY 

The semistrong-form efficiency states that all public information about a company is 

already reflected in that company’s stock price. This means that the semistrong-form 

includes historical stock prices and various other information about companies such as 

product lines, patents, earnings forecasts etc. A test of a semistrong-form efficiency in 

the market would examine how quickly the market reacts to new information.  

Therefore the publicly available information is expected to already be reflected in the 

stock prices, and therefore it should not be possible to receive any abnormal profit 

from investments (Bodie, et al., 2011). 

11.3 THE STRONG-FORM EFFICIENCY 

The strong-form efficiency states that the current stock prices reflect all information 

relevant to the company. Even information only available to company insiders is 

already reflected in the stock price. Again since all information is reflected in the stock 

price, it is not possible to receive abnormal profit from investments. The strong-form 

hypothesis is quite extreme and some would argue that company insiders will always 

have more information than what is reflected in the share price (Bodie, et al., 2011). 



MARKET REACTIONS TO STOCK SPLITS – AN ANALYSIS BASED ON DATA FROM COPENHAGEN STOCK EXCHANGE 

  
25 of 96 

11.4 EFFICIENCY ON THE DANISH STOCK MARKET 

In 2006, Danmarks Nationalbank (The National Bank of Denmark) published a journal 

where one of the themes was the efficiency on the Danish Stock Market. It is stated 

that the Danish Stock Market is efficient, and that European countries are aiming 

towards even more efficient markets in Europe (Nationalbank, 2006). 

Furthermore Lønroth, et al., 2000 test the Danish Stock Market and find confirming 

results that the Danish Stock Market is efficient. They compare their findings to a 

similar study from 1982 and find that in the year 2000, the Danish Stock Market 

seemed more efficient than in 1982. Assuming that this development is moving in the 

same direction for the years 2009 to 2014, this thesis also assumes that the Danish 

Stock Market has a semistrong-form of efficiency which means that new information is 

very quickly reflected on the stock market.  

12 EVENT STUDY OUTLINE 

With inspiration from Campbell, et al., 1997, MacKinlay, 1997, and Benninga, 2008 the 

next part of the event study methodology will focus on the following seven steps 

outline as illustrated in Figure 3: 

FIGURE 3 EVENT STUDY OUTLINE 

SOURCE: OWN CONTRIBUTION 
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12.1 EVENT DEFINITION 

The initial task of an event study is to define the event of interest, in this case the 

announcement of a stock split and the execution of a stock split.  

The estimation window is the time period before the event takes place. This is the 

period used for parameter estimates.  

The event window is the time period where the economic effect of a corporate action 

such as a stock split announcement or a stock split execution is present and where it 

can be measured.  

The post-event window is the time period after the event has taken place. The time 

line for this event study is shown in Figure 4.  

FIGURE 4 TIMELINE FOR THE EVENT STUDY OF THIS THESIS 

SOURCE: OWN CONTRIBUTION 

 

From Figure 4 the estimation window runs from t = [T0; T1 - 1]. The event window runs 

from t = [T1; T2 - 1] and the post-event windows runs from t = [T2; T3 – 1].  

When defining the placement of the estimation window, it is important that the stock 

prices are in equilibrium, meaning that they are not affected by other corporate 

events. If the stock prices for the estimation window are not in equilibrium, the risk of 

unrealistic parameter estimates will incur. If imprecise parameter estimates are used, 

the analysis of abnormal returns will give misleading results.  

In principle the post-event window can also be used as an estimation window. 

Bechmann & Raaballe, 2007 argue that the post-event window should be used in order 

to avoid selection bias from the pre-event estimation window. However, Campbell, et 

al., 1997 argue that the most common choice is to use an estimation period before the 

T0 T1 t = 0 T3

Estimation window Post-event window afterEvent window

T2
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event window. As an example they recommend an estimation window of 120 days 

prior to the event to find Market Model parameter estimates. The event window (the 

announcement of a stock split OR the execution of a stock split) is not included in the 

estimation window in order to make sure that the event will not influence on the 

parameter estimates. Brown & Warner, 1985 also use an estimation window before 

the event window for their event study. Other professors of economy such as Kunz & 

Rosa-Majhensek, 2008 and Lamoureux & Poon, 1987 also use estimation windows 

prior to the event window.  

The analysis in the chapter with presentation of empirical results will work with an 

estimation window prior to the event window.3 

When it comes to determining the length of the estimation window no dominating 

conclusion or advice has been seen in the academic papers about stock splits and 

event studies. As mentioned above, Campbell, et al., 1997 suggest an estimation 

window of 120 days prior to the event window. Benninga, 2008 uses an estimation 

window of a full year (252 trading days). He also describes a procedure of how to 

perform an abnormal return analysis in Excel (Benninga, 2013).  

Benninga, 2013’s procedure will be used as an inspiration for the analysis of abnormal 

returns in this thesis. To make sure that temporary deviations from the stock price 

equilibrium are neutralized, the estimation window has to be long. The estimation 

window for this thesis will follow Benninga, 2013’s recommendation of one full year 

equal to 252 trading days. 

When determining the length of the event window, it is important to remember that 

even though an event might only occur on one special day, the reaction from that 

event might not be fully reflected in the stock price on that same day. This is due to 

market imperfections and this is also why the Danish Stock Market was assumed only 

to be of semistrong-form of efficiency in section 11.4.  

                                                      
3

 The data used is also very recent, so it is not possible to use an estimation period after the event window, because not enough 

days have passed since the last stock split from Novo Nordisk on 2 January 2014.  
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Because the reaction to a stock split might not be fully reflected in the stock price on 

the exact day of the announcement or execution, an event window consisting of more 

than 1 day is an advantage.  

The event window in this thesis will run from t = [-10; +10]. This window will be split 

into three sub-event windows in order to analyze if any results suggest insider 

knowledge (which would show if abnormal returns are found before the event) and to 

see for how long potential abnormal returns are present after the event. Also, the 

middle sub-window of the event window, event window real, will be of only 2 to 3 

days, so it is still possible to analyze the market reaction very close to the event day. 

The event sub windows are shown in Figure 5.  

FIGURE 5 SUB-EVENT WINDOWS TO TEST ABNORMAL RETURNS 

SOURCE: OWN CONTRIBUTION 

 

In Figure 5 event window prior is the event window that runs from t = [-10; -1]. Event 

window real is the event window where the actual event takes place. The length of 

Event window real is t = [0; 2]. Event window after is the event window after the actual 

event took place. This window runs from t = [3; 10].  

12.2 SELECTION CRITERIA 

The selection criteria are necessary in order to show how a company has become 

included in the sample of the event study. The selection criteria for this thesis are: 

 The stock must be listed on the Copenhagen Stock Exchange 

 The stock must be listed in the time period from 26 March 2009 to 26 March 

2014. 

t = -10 t = 0 t = 3 t = 10

Event window prior Event window after

Event window
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 The company must have executed a stock split during the 5 year time period 

mentioned in the above bullet 

 All necessary information regarding the stock split must be retrievable.  

A more thorough assessment of the selection criteria of the data used in this thesis will 

follow in section 15. 

12.3 NORMAL AND ABNORMAL RETURNS 

To measure the economic effect of an event, it is necessary to quantify the abnormal 

return during the event window. The abnormal return is measured by the expected 

return minus the realized return in the event window. The expected return is the 

return that would have been measured if the event did not take place. The abnormal 

return is explained to be part of a stock’s return which is generated from company 

specific information and not from the general movements in the stock market. The 

formula for the abnormal return for each stock i at time t is 

   
       [      ] (13.1)  

where    
  is the abnormal return, Rit is the realized return and E(Rit) is the expected 

return had the event not taken place. t is the time period and Xt refers to the different 

models that can be used to calculate the expected returns at time t. The model used in 

this thesis will be the Market Model. For the Market Model the X is the market return. 

The main assumption for the Market Model is that there is a linear relation between 

the return of the stock and the return of the market portfolio chosen. The chosen 

market portfolio in this thesis is the OMX Copenhagen. 

12.3.1 THE MARKET MODEL 

The Market Model is a statistical model which relates the return of a stock to a market 

portfolio. According to Campbell, et al., 1997 the model can be written as  
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                 (13.2)  

 [   ]    (13.3)  

   [   ]     
  (13.4)  

where     is the return of stock i at time t,     is the return of the market portfolio at 

time t, and αi, βi and    
  are the parameter estimates for the model. αi is a constant 

specific for each stock i, βi is also a constant, but βi shows the sensitivity for stock i to 

changes in the market portfolio. The residual     is assumed to be normally distributed 

with a mean equal to 0 and a constant variance of    
 .     shows the quantity of the 

company specific information for each stock i at time t (i.e. the abnormal return).  

In Excel, the coefficients αi, and βi will be estimated by running an Ordinary Least 

Square (OLS) regression for the estimation window. This regression is consistent given 

that  [   ]    and that the variance of stock i at time t is constant, meaning that the 

residual is independent of t.  

To get a better understanding of the appearance of the parameter estimates Figure 6 

below shows an example of how to estimate the parameters α and β. The dots in 

Figure 6 each represent a point in time from the estimation window where the OMX 

price and the price of the stock on the same day represent one dot together. In Figure 

6 only 10 days have been chosen. For the parameter estimation of this thesis 252 

days/dots would be included in the estimation window. The parameters are found by 

finding the best fitting linear trend line between all the dots. From the linear trend line 

in Figure 6 the α parameter would be 0.2331 (the intercept with the y-axis) and the β 

parameter would be 0.8009 (the slope of the trend line).  
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FIGURE 6 FINDING THE PARAMETER ESTIMATES 

 

As mentioned above, the estimate parameters will be found from an OLS regression in 

Excel. However, the parameter estimate formulas are seen below (MacKinlay, 1997) 

   
           

     
 (13.5)  

            (13.6)  

where    is the average return of stock i during the estimation window and    is the 

average return on the market during the estimation window.  

Considering all of the above, the company specific parameter   can be measured by 

                (13.7)  

To derive at the abnormal return   , the difference between the realized return for 

each stock,     and the expected return consisting of the parameter estimates and the 

return on the market, is calculated.  
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12.4 ESTIMATION PROCEDURE 

As explained in section 12.1 the estimation window for this thesis consists of 252 

trading days starting 10 days before the event and going 252 trading days back in time, 

see Figure 7. 

FIGURE 7 TIMELINE WINDOWS FOR THE EVENT STUDY 

SOURCE: OWN CONTRIBUTION 

 

12.5 TESTING PROCEDURE 

When the abnormal returns have been calculated from the procedure above, the 

hypotheses are ready to be stated and tested.  

This thesis has 11 companies to study abnormal return from (see section 16 on page 

41). These companies will be studied separately to see if any of them show significant 

signs of abnormal performance. Furthermore, the abnormal performance for the 11 

companies will be analyzed as a whole to see if any overall inferences can be found 

regarding the reaction to stock splits in general on the Copenhagen Stock Exchange. 

This aggregation will be made along two dimensions – through time and across the 11 

stocks (Campbell, et al., 1997). First, the cumulative abnormal return (CAR) for stock i 

must be derived. Hereafter, the arithmetic average can be found as seen in equation 

(13.8) 

   ̅̅ ̅̅ ̅̅           
 

 
∑             

 

   

 (13.8)  

When determining whether the results calculated are statistically significant at a 

specific level of certainty, the tvalue can be calculated. The tvalue follows a t-distribution 

Event window prior Event window after

Event window

realEstimation window

252 days

…

t



MARKET REACTIONS TO STOCK SPLITS – AN ANALYSIS BASED ON DATA FROM COPENHAGEN STOCK EXCHANGE 

  
33 of 96 

which is especially useful for small sample sizes. (Agresti & Franklin, 2009). Similar to 

the normal distribution, the t distribution is bell shaped and symmetric around zero.  

The tvalue is calculated as follows: 

       
 ̅    

  √ 
 

Where  ̅ is the average mean of the sample,    is the expected mean, s is the standard 

deviation of the sample and n is the number of observations.  

With the tvalue and the number of degrees of freedom, one can find the probability of a 

result to be statistically significant. The tvalue and the probability of statistically 

significant results are found from a table with critical t-values. See Table 4. 

TABLE 4 CRITICAL VALUES IN A T DISTRIBUTION 

SOURCE: AGRESTI & FRANKLIN, 2009 + OWN CONTRIBUTION 

 

Table 4 shows the critical values that a tvalue must be in order to be statistically 

significant within a certain confidence level. E.g. with more than 200 observations 

(DF>100), the tvalue must at least be 1.96 in order for the results to be statistically 

significant with 95% certainty. t(0.025) at the 95% confidence level means that for a 

two-sided test it is the absolute value of the tvalue that decides if a result is statistically 

significant or not.  Figure 8 below shows how a two-sided t-test is interpreted. 

 

 

t distribution

Confidence Level

80% 90% 95% 98% 99% 99,80%

DF t(0.100) t(0.050) t(0.025) t(0.010) t(0.005) t(0.001)

1 3,078 6,314 12,706 31,821 63,656 318,289

2 1,886 2,92 4,303 6,965 9,925 22,328

…

100 1,29 1,66 1,984 2,364 2,626 3,174

>100 1,282 1,645 1,96 2,326 2,576 3,091
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FIGURE 8 BELL SHAPED T DISTRIBUTION 

SOURCE: OWN CONTRIBUTION 

 

Figure 8 is an example with more than 100 observations where statistically significant 

results are present if the absolute tvalue is larger than 1.96. The grey areas in the two 

ends of the graph are the statistically significant areas.  

The test statistics applied for the cumulative abnormal return analysis is a two sided t-

test with a t-value calculated as in equation (13.9) 

       
 ̅    

  √ 
 

             

                
              (13.9)  

Where subevent refers to the sub-event window which relates to the calculated 

cumulative abnormal returns in one of the three sub-event windows.  

12.6 EMPIRICAL RESULTS, INTERPRETATION, AND CONCLUSIONS 

The empirical results are the results found from testing the hypotheses. The empirical 

results for this thesis are presented in the chapter named Presentation of Empirical 

Results.  

13  CRITICISM OF THE EVENT STUDY METHODOLOGY 

When estimating the β parameter for each stock in the sample, 252 trading days were 

used in an OLS regression. However, not all stocks might have been traded during all 

252 trading days. In such a case with non-synchronous trading, the value of β might be 

downward biased. If the stock is traded very frequently the β might be upward biased. 

μ0
-1.96 1.96
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However, Campbell, et al., 1997 refer to a test using the Scholes-Williams approach4 

and the results suggest that thin trading does not change any results radically, and 

therefore the β parameter does not need to be adjusted.  

The Market Model states that there is a linear relation between the return of a stock 

and the return from a market portfolio. This relation is assumed to be stationary in 

order for the parameter estimates to be constant. The stationarity is, however, very 

unlikely to be true at all times, since neither the stock market nor a single stock on the 

stock market can be characterized as being stationary. For that reason it might also be 

interesting to work with a β varying with time. A time varying β would solve the above 

stated bias when working with non-synchronous tradings and the bias regarding 

stationarity.5 Brown & Warner, 1985 discuss this theme and conclude that in general 

the assumption of stationarity is not a problem in event studies.  

The Market Model assumes residual normality which potentially could be an 

assumption not being fulfilled. According to Brown & Warner, 1985 the result will not 

be significantly affected since the abnormal returns are converging towards normality.6 

Finally, in order to measure any significance in the tests performed using the Market 

Model, one very crucial assumption must hold. The assumption is that in the event 

periods tested, no circumstances except the event tested for must have any influence 

on the stock returns during the event window. The reason why this assumption is very 

crucial is that the assumption is not economically realistic. Stock prices are affected by 

many different factors all the time, but when analyzing stock splits, one needs to 

assume that all other factors affecting the stock returns are not present in the event 

window. Due to lack of information on other factors affecting the stock returns during 

the event windows of the analysis in this thesis, other circumstances explaining the 

stock returns are considered not to be present in this analysis.  

                                                      
4

 The Scholes-Williams approach is uninteresting for this thesis and no further explanation of the approach will be given. 
5

 Working with a time varying β is uninteresting for this thesis.  
6

 Any skewness of the residuals will not be tested in this thesis.  
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Even though some points of criticism have been drawn, it can still be anticipated that 

the event study methodology is a reliable method to the reactions to stock splits on 

the Danish Stock Market. From previous empirical studies it is seen that the Market 

Model is the most recommended model to use when analyzing abnormal returns. 

The above description of the event study methodology gives the necessary information 

and definitions to perform an analysis of the abnormal return regarding stock splits n 

the Copenhagen Stock Exchange.  

14  LIQUIDITY ANALYSIS 

This thesis will measure whether liquidity changes are present as a result of stock splits 

on the Danish Stock Market by analyzing the trading volume, trading days and the bid-

ask spreads.  

14.1 BID-ASK SPREAD ANALYSIS 

An increase in liquidity should theoretically decrease the bid-ask spread (Copeland, 

1979). With an improvement of the liquidity of a stock, the shareholder spread is most 

likely enlarged. A larger shareholder spread will result in liquidity improvements which 

will affect the bid-ask spread making it smaller (Demsetz, 1968). 

The ask price refers to the minimum price a seller is willing to receive to sell a security 

and the bid price refers to the maximum price a buyer is willing to pay for a security.  

The bid ask spread might vary with the stock price. For that reason it makes most 

sense to calculate the bid-ask spread as a percentage of the average spread on the 

stock. 

      
           

           

 

 (15.1)  
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The analysis will compare a pre-announcement period with a post-split period. If the 

bid-ask spread is found to be narrower in the post-split period, an indication of a 

liquidity improvement is present.  

With an inspiration from Conroy, et al., 1990’s analysis of the bid-ask spread on the US 

market, the pre-announcement period ends one month before the announcement 

date and is a period of two months i.e. time t = [-63; -22]. The post-split period starts 

one month after the ex-date of the split and is also two months i.e. time T = [22; 63]7. 

By excluding the period between the announcement date and the ex-date transitory 

effects can be avoided. Furthermore the bid-ask-spread close to the announcement 

date and the ex-date might not give an accurate picture of the bid-ask spread because 

the stock split has happened very recently.  

To test the significance of a potential change in spread size, a t-test will be made, 

where the t-value is found from equation (15.2) below. 

       
    

      

 

√ 

 (15.2)  

The analysis will compare the average change in the size of the bid-ask spread from the 

pre-announcement period to the post-split period. The average spread is cross-

sectional as it is first calculated across time and then across companies.  

14.2 TURNOVER BY VOLUME ANALYSIS 

If a company’s motive to split a stock is to improve the liquidity, the company will 

expect an increase in the trading volume after the stock split because the lower price 

allows investors with fewer resources to invest in the stock. The company is expecting 

                                                      
7 Because the post-split period for Novo Nordisk is longer than the dataset due to the split date of 2 January 2014, extra data on 
bid-ask prices, trading days and turnover by volume has been retrieved later in the process of this thesis.  
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current shareholders to be indifferent between their pre- and post- split number of 

shares and at the same time, the company lets new investors buy shares. 8 

The turnover by volume analysis will follow the same test procedure and the same test 

period as in the bid-ask analysis described in section 14.1.  

14.3 TRADING DAYS ANALYSIS 

Another measure of liquidity is the trading days. The more trading days a stock has, the 

more liquid is the stock.  

The trading days analysis will follow the same test procedure and the same test period 

as in the bid-ask analysis described in section 14.1. 

  

                                                      
8 From an interview with Kasper Roseeuw Poulsen, head of the Investors Relations department at Novo Nordisk, it has been 
confirmed that current investors seem indifferent between executing or not executing a stock split. 
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DATA GATHERING AND PRESENTATION 

 

15 DATA GATHERING 

This thesis will conduct an analysis of the Danish Stock Market. The data used for this 

thesis has mainly been gathered from the database named Datastream. Access to 

Datastream has been given from a PC station at Copenhagen Business School. In 

Datastream various retrievals of data can be made. Datastream is considered a reliable 

source of information since the database is being used by several Danish banks and 

large private companies. Furthermore, the OMX Copenhagen “Corporate Actions” 

website has been used (see reference NASDAQ, 2014). On the Corporate Actions 

website one can find a yearly publication with information on event from listed 

companies on the Copenhagen Stock Exchange. The Corporate Actions publication has 

a section where registered stock splits are listed with information on ex-date and split 

factor. Since the Copenhagen Stock Exchange is running the website where these 

publications are released, the NASDAQ, 2014 is a reliable source of information. As a 

supplement the database Bloomberg has been used to find announcement dates for 

the final sample of stock splitting companies. As for Datastream, Bloomberg access 

was given by Copenhagen Business School. Bloomberg is also considered a very 

reliable source and both banks and other companies around the world use Bloomberg 

every day to track and retrieve information. Lastly, stock exchange announcements 

from companies were collected from the company webpages.  

For the use of identifying the companies with stock splits within the time period 

mentioned from 2009 to 2014 a dataset consisting of unadjusted share prices for all 

companies listed on the Copenhagen Stock Exchange has been retrieved. For 

unadjusted share prices a stock split will be visible when looking at the daily returns for 

the stock. If a stock split is present, a significant change in the share price from one day 

to the next will be seen. In that way all stock splits in the time period can be identified. 
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502 different stocks were listed on the Copenhagen Stock Exchange in the chosen time 

period. Share prices on these 502 different stocks were given for 1305 days.  

To identify the companies that executed stock splits during the time period chosen (26 

March 2009 – 26 March 2014, 5 years) the unadjusted prices were checked for stock 

splits by writing a Visual Basic Application (VBA) code in excel. The programming ran 

through the daily share prices for each listed company and evaluated whether or not 

there seemed to be an excessive fall in the share price from one trading day to the 

next trading day. The excessive fall was set to minus 48 %, so if a stock experience a 

share price decrease equal to 48% or more that company would be added to a list. The 

idea behind choosing 48% as the dividing parameter between potential split 

companies and non-splitting companies was that if a stock split is present, the stock 

must at least have a split factor 2-to-1. For each share a new share will be given. In 

such a case, the share price would drop by 50 %. 9In order to catch any immediate 

increase in share price minus 48 % was chosen. Some authors, e.g. Grinblatt, et al., 

1984 of financial articles have defined a stock distribution larger than 25 % as a stock 

split. Such a stock split will result in a split factor of 1.25. This method is not used in 

this thesis because the stock splits are identified by “scanning” the development in 

share price and not by looking at new stock distributions. Furthermore, this thesis does 

not make an analysis on stock dividends. 

The VBA code in excel found 43 possible stock splits. These possible stock splits have 

been investigated manually to find out if the large decrease in share price is indeed 

due to a stock split or simply just due to negative information from the company to the 

market which leads to an immediate decrease in the stock price. Obviously, the lower 

the share price, the higher the risk of a large percentagewise drop in stock price. 

Therefore, the VBA macro indicated many companies with low share prices as stock 

splitting companies. For certainty all 43 indicated companies were checked manually 

to figure out if they were a stock splitting company or not. The manual check was done 

by the help from the Corporate Actions publications from NASDAQ, 2014 and by 

                                                      
9

 See VBA code in Appendix 1 
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searching for stock exchange announcements from the companies. In Denmark the 

Corporation Law states that stock splits have to be decided either at an ordinary 

shareholder meeting or at an extra ordinary meeting. Therefore a proposal of a stock 

split should already be seen on the agenda for such a meeting. Furthermore, the 

Corporation Law, section 18 in the Listing Rules states that a stock split proposal must 

be reported to the stock exchange immediately (Bechmann & Raaballe, 2007). With 

the above mentioned approach and for the above mentioned reasons, it was possible 

to retrieve reliable information on stock splits executed from 26 March 2009 to 26 

March 2014. In Denmark some companies decide to have more than one kind of 

shares. These different classes of shares are typically denoted A shares and B shares. 

To make sure that a potential effect from a stock split is not included twice, only one of 

the share classes will be included in the analysis of this thesis. The conclusion of this 

thesis will not be affected by this choice (Bechmann & Raaballe, 2007). Therefore, 

analysis will be on the basis of B class shares for the companies with more than one 

class.  

16 PRESENTATION OF SAMPLE 

The selection criteria to arrive at the sample size of 11 splitting companies are 

summarized below:  

1. Collection of data for all companies listed on the Copenhagen Stock Exchange 

from 26 March 2009 to 26 March 2014 (502 stocks) 

2. Excel VBA code to point out companies with a share price decrease of more 

than 48% (43 stocks) 

3. By manual check of the companies found under item 2, real stock splitting 

companies were found (12 stocks) 

4. Check of access to all necessary information (1 excluded10, 11 stocks) 

                                                      
10

 The excluded stock is Aqualife. It has not been possible to find the correct announcement date for the stock split. Contact to 

the company has been tried, but unfortunately there was no useful response. 
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In addition to the selection criteria it has to be noted that some of the stocks in the 

final sample are not traded every day. Therefore days with a stock return equal to 0 

will occur. The low traded frequency of stock trades might affect the β-values for that 

specific company. A low trading frequency will result in an underestimated β-value. 

Such companies will be kept in the sample in this thesis and according to Brown & 

Warner, 1985 no exclusions or corrections are necessary if the Market Model is used 

which is the case in this thesis. 

Table 5 gives a summary of the content of the final sample. 

TABLE 5 OVERVIEW OF SAMPLE COMPANIES 

SOURCE: OWN CONTRIBUTION 

  

Table 5 shows the name of the stock splitting companies, the sector they have been 

characterized to belong to by the OMX Copenhagen, the announcement date of the 

stock split and the execution date of the stock split. The table is sorted after executions 

date. 

16.1 TRENDS FOR STOCK SPLITS 

The below figure compares the number of stock splits from 1995 to 2002 (Bechmann & 

Raaballe, 2007) with the number of stock splits from the time period 2009 to 2014. The 

OMX Copenhagen index is shown as well to see if there is any correlation between the 

OMX Copenhagen index and the number of stock splits. 

Company Sector Announcement date Execution date

TDC Telecommunication 5-May-10 10-May-10

Novozymes Health Care 11-Aug-11 28-Nov-11

Rovsing Industrial Goods & Services 16-Dec-11 20-Dec-11

Egetæpper Personal & Household Goods 17-Dec-12 19-Dec-12

Colo Plast Health Care 6-Nov-12 19-Dec-12

TopDanmark Insurance 5-Mar-13 13-Mar-13

Roblon Industrial Goods & Services 20-Mar-13 25-Mar-13

Nunaminerals Basic Resources 3-May-13 6-May-13

SimCorp Technology 24-May-13 3-Jun-13

Fynske Bank Banks 6-Dec-13 12-Dec-13

Novo Nordisk Health Care 31-Oct-13 2-Jan-14
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FIGURE 9 DEVELOPMENT IN THE NUMBER OF STOCK SPLITS 

SOURCE: BECHMANN & RAABALLE, 2007 AND OWN CONTRIBUTION 

 

Figure 9 shows the trend for stock splits in Denmark. The top part of Figure 9 shows 

the number of stock splits found by Bechmann & Raaballe, 2007 from 1995 to 2002, 

and the bottom part of Figure 9 shows the number of stock splits found from the data 

gathering in this thesis. The current trend in stock splits is fairly smooth with an 

average number of 1.8 stock splits per year. The average number of stock splits from 

1995 to 2002 was 8.5. In 2013, four stock splits occurred which is the highest number 

of stock splits seen in the period from 2009 to 2014.11 When comparing the number of 

stock splits that took place from 1995 to 2002, it is clear to see that the trend for 

executing stock splits has fallen drastically. This is not consistent with Bechmann & 

Raaballe, 2007 who believe that stock splits on the Danish Stock Market are increasing. 

Instead, the observation from Figure 9 is in line with a very resent article written by 

Minnick & Raman, 2014. They use data from the US where they find that 23 % of the 

US companies splitting their shares in 1982. In 2009 only 1 % of the US companies 

executed a stock split.  

                                                      
11

 The dataset runs from 26 March 2009 to 26 March 2014. In order to make this figure correct (NASDAQ, 2014) Corporate action 

publications were checked for the full year 2009 and up until 22 September 2014. No extra stock splits were found in the 
expanded time periods.  
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When comparing the OMX Copenhagen, which is the total index for all listed 

companies on the Copenhagen Stock Exchange with the number of observed stock 

splits no apparent correlation between the number of stock splits and the up-and-

down turns in the OMX Copenhagen can be seen.  

The size of a stock split can be described by a split factor. A split factor is the total 

number of new shares which the investor receives for every single share the investor 

owned before the stock split. The split factor and the pre- and post- share price might 

show a pattern on when to split a stock.  

TABLE 6 CHARACTERISTICS OF STOCK SPLIT COMPANIES 

SOURCE: OWN CONTRIBUTION 

 

Table 6 gives a short summary of the stock split made by the 11 companies in the 

sample.  

The column “Split day” returns numbers between 1 and 7, each number referring to a 

day in a week. 1 is equal to Monday, 2 is equal to Tuesday and so forth. Five of the 

eleven companies split their stock on a Monday (45 %). The Split Factor is the size of 

the stock distribution. The Pre-announcement stock price refers to the company’s 

share price one month before the split is announced and the post-split stock price 

refers to the stock price one month after the execution of the stock split. With an 

inspiration from Menéndez & Gómez-Ansón, 2003 and Grinblatt, et al., 1984 Table 7 

below shows the total characteristics of the stock split from Danish companies 

between 2009 and 2014. 

Company Sector Split day Split Factor New nominal 

value

Old nominal 

value

Pre-announcement 

stock price (DKK)

Post-split stock price 

(DKK)

TDC Telecommunication 1 5 1 5 244 42,85

Novozymes Health Care 1 5 2 10 855 176,4

Rovsing Industrial Goods & Services 2 2 0,5 1 1,06 0,61

Colo Plast Health Care 3 5 1 5 1227 289,8

Egetæpper Personal & Household Goods 3 10 10 100 1400 162,5

TopDanmark Insurance 3 10 1 10 1222 142,5

Roblon Industrial Goods & Services 1 5 20 100 908 173

Nunaminerals Basic Resources 1 20 5 100 189 7,45

SimCorp Technology 1 10 1 10 1557 173

Fynske Bank Banks 4 10 10 100 710 86

Novo Nordisk Health Care 4 5 0,2 1 925 222
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TABLE 7 AVERAGE CHARACTERISTICS OF STOCK SPLIT COMPANIES 

SORUCE: OWN CONTRIBUTION 

 

The Danish sample of 11 stock splitting companies shows a mean split factor of 7.91 

with a mean value of 5.00. These results are a bit surprising since literature from the 

US show much lower split ratios and split factors. Lamoureux & Poon, 1987 report a 

mean split ratio of approximately 3 from American data retrieved from NYSE and 

AMEX12. It is also reported that a split factor of 3 is a general pattern for American 

stock splitting companies.  

When looking at literature from Europe, another picture of the size of the split factors 

may be observed. Kunz & Rosa-Majhensek, 2008 divide their portfolio of stock splits 

from Switzerland into a signaling portfolio and a non-signaling portfolio and they 

report a mean split factor of 5.7 and 15.6 respectively. The analysis by Menéndez & 

Gómez-Ansón, 2003 from the Madrid Stock Exchange find an average split factor of 

3.4, and in Stockholm and Helsinki Niini, 2000 report average split factors of 3.2 and 

7.11 respectively. With the results from other European countries in mind, a result of a 

mean split factor of 7.91 suggests that Danish companies use a bit higher factors than 

other European countries. This assumption only holds if the time period of the 

registered split factors is not taken into account. No recent analyses on split factors 

have been found, so unfortunately it is not possible to compare the sample’s split 

factor with other recent studies to see if the split factor size changes according to a 

time trend.  

Finally, Bechmann & Raaballe, 2007 report a split factor of 5.82 and a median of 5.00 

matching the median of the sample. A guarded conclusion is that Danish companies 

have large distributions of new shares when executing a stock split.  

                                                      
12

 NYSE = New York Stock Exchange, AMEX = American Stock Exchange.  

 Mean Maximum Minimum Std. dev.

Split factor 7,91 20,00 2,00 4,91

Split day 2,18 - - -

Pre-split nominal value 40,18 100,00 1,00 47,53

Post-split nominal value 4,70 20,00 0,20 6,25
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Another trend which cannot be seen from the tables in this section is that the decision 

to split a company’s stock has all been made either at an annual general meeting or at 

an extraordinary general meeting.  

16.2 SHARE PRICE LEVEL BEFORE AND AFTER STOCK SPLIT 

In Table 6 the pre-announcement stock price and post-split stock price are shown. 

From Table 6, one can observe that only 27% of the stock splitting companies have a 

pre-announcement stock price below DKK 710. The other 73 % of the companies have 

pre-announcement stock prices from DKK 710 to DKK 1557.  

The average OMX Copenhagen price in the period from 2009 to 2014 is DKK 721, so a 

large part of the sample companies have a pre-announcement stock price almost equal 

to the OMX Copenhagen average price or higher than the OMX Copenhagen average 

price.  This might suggest that these companies aim to have a share price much lower 

than the OMX Copenhagen index. In fact, all post-split stock prices are significantly 

lower than the OMX Copenhagen index average price. This indicates that the optimal 

trading range on the Danish Stock Market is lower than the average price on the OMX 

Copenhagen. 13 

  

                                                      
13

 This also makes sense because the Danish Stock Market has outliers such as A. P. Møller Mærsk pulling the average price on the 

OMX Copenhagen upwards.  
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PRESENTATION OF EMPIRICAL RESULTS 

 

This section presents the empirical results found by using the event study 

methodology and definitions previously described in this thesis. The first results will be 

presented with regards to the abnormal return around a stock split. The abnormal 

return will be calculated both around the announcement date of the stock split and 

around the ex-date of the stock split.  

The second part and of this chapter will be regarding the results from the analysis of 

the potential liquidity improvements in the time around stock splits.  

17  HYPOTHESIS 1A 

Abnormal returns are present around the announcement date of a stock split 

As mentioned in the chapter with previous empirical studies, many empirical studies 

suggest that significant abnormal returns can be estimated around the announcement 

date of a stock split. The trading days right after a stock split have also shown 

significant abnormal returns. Whether companies at the Copenhagen Stock Exchange 

follow this trend or not will be investigated in this section. 

First, this section will calculate abnormal returns for each individual stock splitting 

company. Thereafter, the section will calculate cumulative abnormal returns over time 

and across stocks to see if any general conclusions can be made about stock splits on 

the Danish Stock Market around the announcement date of the stock split.   

Before the test can be conducted, the null hypotheses and the alternative hypotheses 

have to be stated. For the abnormal returns the hypotheses are: 
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17.1 HYPOTHESES STATEMENTS 

                               (no significant abnormal returns) 

versus 

                                (significant abnormal returns are present) 

For the cumulative abnormal returns, the hypotheses are: 

                                (no significant cumulative abnormal returns) 

versus 

                                 (significant cumulative abnormal returns are present) 

In Figure 7 on page 32, the estimation window and the event window for this test is 

shown.  

The estimation window runs from day -262 to day -11. 

 The event window runs from day -10 to day 10. As shown in Figure 5 on page 28, the 

event window will not be tested as a whole. It will be split into 3 sub-event windows in 

order to get a more precise image of the stock market reaction to stock split 

announcements.  

 Event window 1 runs from day -10 to day -1. 

 Event window 2 runs from day 0 (the announcement day) to day 2. 

 Event window 3 runs from day 3 to day 10. 

The following procedure will be looked through for each of the 11 companies, but the 

procedure will only be described while testing for one of the companies. 
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17.2 THE ANALYSIS OF HYPOTHESIS 1A 

Novo Nordisk will be used as an example of the calculations to find potential abnormal 

returns around the announcement date of their stock split.  

As presented in Table 5 Novo Nordisk announced their stock split on 31 October 2013. 

From Table 6 the split was a 5-for-1 split meaning that for every stock owned by an 

investor, four new stocks will be given so the investor owns 5 stocks after the stock 

split. Therefore the trading units were changed from DKK 1 to DKK 0.2. The pre-

announcement stock price recorded one month before the announcement date was 

DKK 925 and the post-split announcement price recorded one month after the stock 

split was DKK 222. From this information, one can already conclude that the stock 

price of Novo Nordisk increased during this period. If there had been no increase in the 

share price after the stock split, the post-split share price, Pafter should have been 

approximately 

       
       

 
        .  

Whether this increase was caused by the stock split or not cannot be concluded 

without performing the abnormal return test.  

The estimation window and event window (with sub-windows) for Novo Nordisk are 

shown below in Figure 10. 

FIGURE 10 TIMELINE WINDOWS FOR NOVO NORDISK 

SOURCE: OWN CONTRIBUTION 

 

Now that the estimation window and the event window have been decided, the 

parameter estimates can begin. 

Event window prior Event window after

Event window

realEstimation window

252 days

…

15-Nov-135-Nov-1331-Oct-1317-Oct-1311-Oct-12
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17.2.1 PARAMETER ESTIMATES 

To calculate the parameter estimates, share price data from the estimation window is 

needed for both the OMX Copenhagen index and for Novo Nordisk (NN). This data has 

been retrieved from Datastream.14 As described in section 12.3.1, the parameter 

estimates will be found by using Excel formulas as described by Benninga, 2008. 

TABLE 8 PARAMETER ESTIMATES FOR NOVO NORDISK 

SOURCE: OWN CONTRIBUTION 

  

In Table 8 the parameter estimates for α and β are calculated. The R2 and the standard 

error are also calculated. The first column in Table 8 shows the Excel formulas used to 

get the results.  

             

            

The R2 value suggests that only 3.658 % of the variation in the Novo Nordisk returns 

can be explained by the linear regression on the OMX Copenhagen index. 

The standard error is 0.01489 and will be used when considering if significant 

abnormal returns are present.  

17.2.2 CALCULATING ABNORMAL RETURNS FOR INDIVIDUAL STOCKS ON SINGLE DAYS AROUND 

THE ANNOUNCEMENT DATE 

Before any significance can be seen, the abnormal return must be calculated. All 

information required to calculate the abnormal return from day to day is now present 

                                                      
14

 Data can be found on CD, file name “AR analysis ANNOUNCEMENT”. See instructions to the excel model in Appendix 4 

Novo Nordisk

INTERCEPT, α -0.00011

SLOPE, β 0.82110

RSQ, R2 0.03658

STEYX, ε 0.01530
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from section 17.2.1 and the formula to calculate abnormal returns for Novo Nordisk 

can now be used. 

                               

TABLE 9 SINGLE STOCK INFORMATION, NOVO NORDISK 

SOURCE: OWN CONTRIBUTION 

 

Table 9 consists of the event window divided into the three sub-event windows. 

Furthermore, the event day number, the date, the OMX Copenhagen index return, the 

Novo Nordisk stock return, the expected return for Novo Nordisk, the abnormal return 

for Novo Nordisk, the cumulative abnormal return for the three event sub-windows 

and the t-test for abnormal returns for Novo Nordisk can be seen. The AR t-test is 

calculated as 

       
 ̅    

  
 

  

  
 (18.1)  

Where tvalue is the test-statistics, AR is the abnormal return and se is the standard 

error.  

Event window Period, t Date Index r Stock r [E]r AR CAR AR t-test

Prior -10 17-10-2013 -0.0036 0.0134 -0.0029 0.0163 0.0163 1.0707

-9 18-10-2013 0.0001 -0.0016 0.0000 -0.0016 0.0147 -0.1038

-8 21-10-2013 0.0033 0.0063 0.0025 0.0038 0.0185 0.2511

-7 22-10-2013 0.0017 0.0184 0.0013 0.0171 0.0356 1.1237

-6 23-10-2013 -0.0026 0.0021 -0.0021 0.0042 0.0398 0.2746

-5 24-10-2013 0.0032 0.0129 0.0024 0.0104 0.0502 0.6853

-4 25-10-2013 0.0000 -0.0046 -0.0001 -0.0045 0.0457 -0.2960

-3 28-10-2013 -0.0041 0.0036 -0.0033 0.0069 0.0526 0.4539

-2 29-10-2013 -0.0002 0.0061 -0.0002 0.0063 0.0589 0.4166

-1 30-10-2013 0.0018 -0.0030 0.0013 -0.0043 0.0546 -0.2857

Real 0 31-10-2013 -0.0022 -0.0740 -0.0018 -0.0721 -0.0721 -4.7431

1 01-11-2013 0.0017 0.0033 0.0012 0.0020 -0.0701 0.1343

2 04-11-2013 -0.0008 0.0065 -0.0007 0.0073 -0.0628 0.4784

After 3 05-11-2013 -0.0011 -0.0016 -0.0010 -0.0006 -0.0006 -0.0414

4 06-11-2013 0.0027 0.0179 0.0021 0.0159 0.0152 1.0428

5 07-11-2013 -0.0015 0.0101 -0.0013 0.0114 0.0266 0.7494

6 08-11-2013 0.0049 -0.0047 0.0038 -0.0085 0.0181 -0.5611

7 11-11-2013 0.0040 0.0053 0.0031 0.0022 0.0203 0.1448

8 12-11-2013 -0.0047 0.0016 -0.0038 0.0054 0.0257 0.3558

9 13-11-2013 0.0031 0.0100 0.0023 0.0077 0.0334 0.5058

10 14-11-2013 0.0067 0.0031 0.0052 -0.0021 0.0313 -0.1350
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The column showing t-value results in Table 9 signifies that there is a highly statistically 

significant abnormal return on the announcement day, because the t-value is -4.8369. 

To get a clearer picture of the abnormal returns, the results are put into a bar chart, 

see Figure 11. 

FIGURE 11 STATISTICAL SIGNIFICANCE OF ABNORMAL RETURNS, NOVO NORDISK 

SOURCE: OWN CONTRIBUTION 

 

The first results from the abnormal return Market Model can now be concluded. 

For Novo Nordisk there is a more than 99 % certainty that the market reacts and 

affects the returns of the Novo Nordisk stock around the announcement date of the 

stock split (t-value above 2.576 means 99% certainty). The results are only significant 

on the announcement day, so there is an indication that the market reacts very quickly 

to the news about a stock split. Already on day 1 it seems that the information has 

been observed and there is no statistically significant abnormal return left. 

The above procedure has been repeated for the other 10 stock splitting companies and 

the results are presented and commented on below. 15 

  

                                                      
15

 See appendix 2 to find bar charts for all sample companies 
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TABLE 10 ABNORMAL RETURNS FOR INDIVIDUAL STOCKS AROUND THE ANNOUNCEMENT DATE 

SOURCE: OWN CONTRIBUTION 

 … 

 

Table 10 shows the calculated abnormal returns for each company in the event 

window that runs from day -10 to day 10. From Table 10 it can be seen that statistically 

significant abnormal returns are present in the event windows for all companies 

except Roblon. However, the significance is widely spread around the 21 days of the 

event window (from day -10 to day +10) with no pattern of having most statistically 

significant results closest to the announcement day or the day after. Table 11 gives a 

t Novo Nordisk Colo
plast NovoZymes TDC Top Danmark SimCorp

-10 0.0163 -0.0149 -0.0114 -0.0058 0.0028 0.0026

-9 -0.0016 -0.0010 -0.0069 -0.0038 -0.0025 0.0233 *

-8 0.0038 0.0046 0.0103 -0.0386 ** -0.0018 0.0049

-7 0.0171 0.0155 -0.0143 0.0173 0.0071 0.0135

-6 0.0042 -0.0086 -0.0203 -0.0017 -0.0059 0.0099

-5 0.0104 0.0020 -0.0265 * -0.0079 -0.0031 -0.0029

-4 -0.0045 -0.0113 -0.0299 ** -0.0036 0.0156 * -0.0081

-3 0.0069 0.0112 -0.0061 -0.0123 -0.0085 -0.0060

-2 0.0063 -0.0173 0.0737 *** -0.0144 0.0215 ** -0.0027

-1 -0.0043 0.0101 -0.0073 -0.0145 0.0056 0.0114

0 -0.0721 *** -0.0032 -0.0427 *** -0.0146 0.0195 ** 0.0104

1 0.0020 0.0328 *** -0.0079 -0.0150 0.0104 -0.0047

2 0.0073 0.0059 0.0042 -0.0059 0.0004 -0.0075

3 -0.0006 -0.0029 0.0097 0.0612 *** 0.0121 -0.0121

4 0.0159 -0.0112 -0.0102 -0.0037 0.0065 -0.0108

5 0.0114 -0.0044 -0.0313 ** 0.0085 0.0022 0.0221 *

6 -0.0085 -0.0175 -0.0166 -0.0226 0.0204 ** 0.0118

7 0.0022 -0.0002 0.0040 0.0004 -0.0129 -0.0001

8 0.0054 -0.0004 -0.0106 -0.0164 -0.0223 ** 0.0051

9 0.0077 0.0029 0.0199 -0.0188 -0.0003 -0.0066

10 -0.0021 0.0001 -0.0110 -0.0239 -0.0065 -0.0099

t Ege tæpper Fynske Bank Nuna Minerals Roblon Rovsing

-10 -0.0020 0.0379 ** -0.0449 -0.0109 -0.0050

-9 -0.0499 *** -0.0015 -0.0237 0.0075 -0.0023

-8 0.0498 *** -0.0277 -0.0596 -0.0109 -0.0288

-7 0.0169 -0.0084 -0.0240 -0.0063 0.0340

-6 -0.0021 0.0058 0.0246 -0.0007 -0.0610

-5 -0.0019 -0.0122 0.0437 -0.0048 0.0005

-4 -0.0022 0.0373 * -0.0028 -0.0032 0.0007 ***

-3 -0.0024 -0.0007 -0.0011 0.0027 0.1659

-2 0.0330 ** 0.0255 -0.0375 -0.0144 0.0079

-1 -0.0040 -0.0395 ** -0.0383 0.0075 -0.0005

0 -0.0010 0.0161 0.0142 -0.0008 0.0566 *

1 -0.0028 -0.0314 0.0179 -0.0018 -0.0818

2 0.0116 0.0191 0.0249 0.0030 0.0263

3 0.0422 ** -0.0013 0.0056 -0.0004 0.0271 **

4 -0.0138 -0.0005 -0.1548 *** 0.0063 0.1078

5 0.0069 0.0453 ** 0.0068 -0.0004 0.0719

6 -0.0343 ** 0.0180 -0.0019 -0.0034 -0.0716

7 0.0451 *** 0.0051 -0.0285 -0.0064 0.0502

8 -0.0024 0.0105 -0.0367 -0.0002 -0.0259

9 -0.0018 -0.0383 ** 0.0152 0.0027 -0.0029

10 -0.0556 *** 0.0240 0.0380 0.0052 -0.0281
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different overview of the daily abnormal returns and also shows the estimated 

parameters for all companies in the sample.  

TABLE 11 SIGNIFICANCE TESTS AT DAY 0 AND DAY 1, ANNOUNEMENT DATE ANALYSIS 

SOURCE: OWN CONTRIBUTION 

 

Table 11 shows the parameter estimates α, β, and se for all 11 companies with stock 

splits from 2009 to 2014. The table also shows the abnormal returns significance on 

the announcement day and on the day after the announcement. On the 

announcement day Novo Nordisk, NovoZymes and TopDanmark show significant 

results. Novo Nordisk and NovoZymes experience abnormal returns with more than 99 

% certainty, whereas TopDanmark shows significant abnormal returns with 95 % 

certainty. Because some announcements of stock splits might have been presented 

during the evening where the Copenhagen Stock Exchange had already been closed for 

the day16, the abnormal returns for day 1 is also interesting to study in connection with 

this single stock analysis. Day 1 would be the first day for the market to react on the 

announcement of a stock split if the announcement was made in the evening after the 

Copenhagen Stock Exchange has closed. On day 1, Coloplast and Rovsing show 

significant abnormal returns with 99 % certainty and 90% certainty respectively. It is 

also worth mentioning the size of the R2 which in general is quite weak. This suggests 

that the OMX Copenhagen Copenhagen index with all listed companies in Denmark is 

not a perfect match for the OLS parameter estimation process. However, it is still the 

assumption that the all share index in Denmark (the OMX Copenhagen) is the best 

match, since empirical studies generally use the all share index for countries (if outside 

the US) or the largest indices on the market (if in the US, e.g. NYSE or AMEX). The only 

academic stock split analysis made about the Danish Stock Market by Bechmann & 

                                                      
16

 The OMX Copenhagen Copenhagen trading hours are from 9:00 am. to 5:00 pm. 

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top

Danmark SimCorp

Ege

tæpper Fynske Bank

Nuna

Minerals Roblon Rovsing

α -0.0001 0.0018 0.0011 0.0017 0.0014 0.0021 0.0019 0.0011 0.0008 0.0006 0.0005

β 0.7890 0.7372 1.2159 0.0233 1.0551 1.3114 0.2245 0.1302 -0.2902 0.0833 0.6423

R^2 0.0334 0.1010 0.1213 0.0005 0.2059 0.1286 0.0038 0.0006 0.0009 0.0005 0.0046

se 0.0152 0.0108 0.0140 0.0153 0.0089 0.0132 0.0164 0.0193 0.0377 0.0155 0.0455

Significant AR

 day 0
*** - *** - ** - - - - - -

Significant AR 

day 1
- *** - - - - - - - - *

Parameter estimates 

from OMX CPH



MARKET REACTIONS TO STOCK SPLITS – AN ANALYSIS BASED ON DATA FROM COPENHAGEN STOCK EXCHANGE 

  
55 of 96 

Raaballe, 2007 also uses the OMX Copenhagen for all listed shares for their parameter 

estimates in the Market Model. They do, however, not show the R2 of their OLS 

regressions.  

17.2.3 CONCLUSION OF THE SINGLE STOCK SINGLE DAY ANALYSIS AROUND THE ANNOUNCEMENT 

DATE 

The conclusion from Table 10 and Table 11 is that the daily abnormal returns from the 

announcement of stock splits do not show consistency within the sample. Some 

companies show very statistically significant results and others are insignificant. For 

Novo Nordisk, Coloplast, NovoZymes, TopDanmark, and Rovsing, the null hypothesis is 

rejected. There are indeed abnormal returns around the announcement of a stock 

split. For the rest of the companies in the sample, the null hypothesis cannot be 

rejected. Because the results move in different directions, the results will be 

aggregated over time and over stocks to see if any clear conclusions can be made 

about the cumulative abnormal returns in the sample.  

17.2.4 CALCULATING CUMULATIVE ABNORMAL RETURNS FOR THE SAMPLE AROUND THE 

ANNOUNCEMENT DATE 

In the following pages the cumulative abnormal return for all 11 companies will be 

calculated. First, the cumulative abnormal return over time will be found for each 

company. Hereafter, the cross-sectional analysis will be made. In that way the 

aggregation is being made over time and over the 11 stocks, so it becomes two 

dimensional as described in section 12.5.   

The first event window runs from day -10 to day -1 both days included. During this 

period the cumulative abnormal return for the sample of 11 stock splitting companies 

is calculated below. This period is interesting to examine because previous empirical 

studies have found abnormal returns before the announcement of a stock split. If 

abnormal returns are found before the announcement has even taken place, there are 

indications of insider knowledge and insider trading. 
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TABLE 12 CUMULATIVE ABNORMAL RETURNS PRIOR TO THE ANNOUNCEMENT DATE 

SOURCE: OWN CONTRIBUTION 

 

Table 12 shows the cumulative abnormal returns for the 11 sample companies in the 

first sub-event window running from day -10 to day -1 both days included. It is difficult 

to conclude anything particular from these results. Five of the 11 companies have a 

positive cumulative abnormal return in the range from 1.66% to 11.14 %. A positive 

cumulative abnormal return indicates that the stock performed better than expected 

during that period. Six of the companies have negative cumulative abnormal returns 

from -0.96 % to -16.34 %, so they performed worse than expected.  

Table 12 also shows the average of the abnormal returns for each day. Finally, the 

average cumulative abnormal returns are found to be -0.33 %. 

To test the significance of this result, the t-value for the t-statistics will be calculated as 

follows 

       
 ̅    

  
 

              

                 
              (18.2)  

Where     is the average cumulative abnormal return. 

From Excel, the standard deviation is calculated to be 0.0717.17 

Therefore, the t-value is  

                                                      
17

 Excel formula STDEV.P(CAR), insert all 11 CAR’s in the formula.  

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top

Danmark SimCorp

Ege

tæpper

Fynske 

Bank

Nuna

Minerals Roblon Rovsing AVG

-10 1.63% -1.49% -1.14% -0.58% 0.28% 0.26% -0.20% 3.79% -4.49% -1.09% -0.50% -0.32%

-9 -0.16% -0.10% -0.69% -0.38% -0.25% 2.33% -4.99% -0.15% -2.37% 0.75% -0.23% -0.57%

-8 0.38% 0.46% 1.03% -3.86% -0.18% 0.49% 4.98% -2.77% -5.96% -1.09% -2.88% -0.86%

-7 1.71% 1.55% -1.43% 1.73% 0.71% 1.35% 1.69% -0.84% -2.40% -0.63% 3.40% 0.62%

-6 0.42% -0.86% -2.03% -0.17% -0.59% 0.99% -0.21% 0.58% 2.46% -0.07% -6.10% -0.51%

-5 1.04% 0.20% -2.65% -0.79% -0.31% -0.29% -0.19% -1.22% 4.37% -0.48% 0.05% -0.02%

-4 -0.45% -1.13% -2.99% -0.36% 1.56% -0.81% -0.22% 3.73% -0.28% -0.32% 0.07% -0.11%

-3 0.69% 1.12% -0.61% -1.23% -0.85% -0.60% -0.24% -0.07% -0.11% 0.27% 16.59% 1.36%

-2 0.63% -1.73% 7.37% -1.44% 2.15% -0.27% 3.30% 2.55% -3.75% -1.44% 0.79% 0.74%

-1 -0.43% 1.01% -0.73% -1.45% 0.56% 1.14% -0.40% -3.95% -3.83% 0.75% -0.05% -0.67%

CAR 5.46% -0.96% -3.88% -8.54% 3.07% 4.59% 3.52% 1.66% -16.34% -3.37% 11.14% -0.33%
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From the t-distribution it is very clear that this t-value is very insignificant. The result 

would have been statistically significant if the absolute tvalue was higher than 1.645. 

Hence, or the first sub-event window the null hypothesis cannot be rejected.  

Sub-event window 2 and 3 are now tested. Sub-event window 2 is only 3 days long 

(from day 0 to day 2). If the market is efficient in the semi-strong form, it is expected 

that the market will reflect the information of a stock split quickly. Sub-event window 

2 might show statistically significant abnormal returns, but it is expected that the 

information is already reflected in the expected stock price in sub-event window 3 

(from day 3 to day 10).  

TABLE 13 CUMULATIVE ABNORMAL RETURNS CLOSE TO THE ANNOUNCEMENT AND POST-ANNOUNCEMENT 

SOURCE: OWN CONTRIBUTION 

 

Table 13 shows cumulative abnormal return results from sub-event window 2 and 3. 

Again, the standard deviation and the t-value has been calculated and found very 

insignificant.  

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top 

Danmark SimCorp

Ege

tæpper

Fynske 

Bank

Nuna

Minerals Roblon Rovsing AVG

0 -7.21% -0.32% -4.27% -1.46% 1.95% 1.04% -0.10% 1.61% 1.42% -0.08% 5.66% -0.16%

1 0.20% 3.28% -0.79% -1.50% 1.04% -0.47% -0.28% -3.14% 1.79% -0.18% -8.18% -0.75%

2 0.73% 0.59% 0.42% -0.59% 0.04% -0.75% 1.16% 1.91% 2.49% 0.30% 2.63% 0.81%

CAR -6.28% 3.55% -4.65% -3.54% 3.03% -0.17% 0.78% 0.38% 5.70% 0.04% 0.11% -0.10%

SD 0.0342

t-stat -0.0281

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top

Danmark SimCorp

Ege

tæpper

Fynske 

Bank

Nuna

Minerals Roblon Rovsing AVG

3 -0.06% -0.29% 0.97% 6.12% 1.21% -1.21% 4.22% -0.13% 0.56% -0.04% 2.71% 1.28%

4 1.59% -1.12% -1.02% -0.37% 0.65% -1.08% -1.38% -0.05% -15.48% 0.63% 10.78% -0.62%

5 1.14% -0.44% -3.13% 0.85% 0.22% 2.21% 0.69% 4.53% 0.68% -0.04% 7.19% 1.26%

6 -0.85% -1.75% -1.66% -2.26% 2.04% 1.18% -3.43% 1.80% -0.19% -0.34% -7.16% -1.15%

7 0.22% -0.02% 0.40% 0.04% -1.29% -0.01% 4.51% 0.51% -2.85% -0.64% 5.02% 0.54%

8 0.54% -0.04% -1.06% -1.64% -2.23% 0.51% -0.24% 1.05% -3.67% -0.02% -2.59% -0.85%

9 0.77% 0.29% 1.99% -1.88% -0.03% -0.66% -0.18% -3.83% 1.52% 0.27% -0.29% -0.19%

10 -0.21% 0.01% -1.10% -2.39% -0.65% -0.99% -5.56% 2.40% 3.80% 0.52% -2.81% -0.63%

CAR 3.13% -3.36% -4.61% -1.53% -0.07% -0.05% -1.37% 6.28% -15.63% 0.35% 12.85% -0.36%

SD 0.0670

t-stat -0.0543



 PRESENTATION OF EMPIRICAL RESULTS 
 

 
58 of 96 

17.2.5 CONCLUSION OF THE CUMULATIVE ABNORMAL RETURN ANALYSIS AROUND THE 

ANNOUNCEMENT DATE 

From the cumulative abnormal return analysis and from a statistical point of view, the 

conclusion must be that the null hypotheses claiming that CAR = 0 cannot be rejected 

and there are no signs indicating that cumulative abnormal returns are present or 

increase significantly in the ten days around the announcement day.  

18  HYPOTHESIS 1B 

Abnormal returns are present around the execution date of a stock split 

From previous empirical works most significant abnormal return is found around the 

announcement date of a stock split, but some empirical studies also find significant 

abnormal return around the ex-date, cf. the previous empirical work chapter. 

Bechmann & Raaballe, 2007 do not include abnormal return analysis around the ex-

date of the stock split in their article from 2007 but they also made a working paper 

from 2004 where they found insignificant abnormal returns around the ex-date 

(Bechmann & Raaballe, 2004). Since the announcements effects from this thesis’ 

analysis were proven insignificant, and the previous studies find more significant 

results around the announcement date than around the execution day, the results 

from the below analysis are not expected to prove statistically significant.  

To see whether or not the Danish Stock Market has abnormal return around the 

execution day of the stock split, the same procedure as described in section 17 will be 

used. The Market Model will be used with the same parameter estimates as with the 

analysis of the announcement day. By using the same estimation window the date of 

the announcement will not be included in the estimation window, so the few 

significant reactions found for some companies around the announcement period will 

not affect the estimate parameters for the analysis of the execution day.  

To start the analysis, the hypothesis statements must be stated. 
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18.1 HYPOTHESES STATEMENTS 

                               (no significant abnormal returns) 

versus 

                                (significant abnormal returns are present) 

For the cumulative abnormal returns, the hypotheses are: 

                                (no significant cumulative abnormal returns) 

versus 

                                 (significant cumulative abnormal returns are present) 

18.1.1 CALCULATING ABNORMAL RETURNS FOR INDIVIDUAL STOCKS ON SINGLE DAYS AROUND 

THE EX-DATE 

In Table 14 below, the abnormal returns around the execution date of a stock split is 

shown for all 11 companies.   

TABLE 14 ABNORMAL RETURNS FOR INDIVIDUAL STOCKS AROUND THE EXECUTION DATE 

SOURCE: OWN CONTRIBUTION 

… 

Novo Nordisk Coloplast Novo
Zymes TDC Top
Danmark SimCorp

-10 -0.0077 -0.0033 -0.0070 0.0173 0.0155 * -0.0081

-9 -0.0010 -0.0005 0.0026 -0.0017 -0.0086 -0.0060

-8 0.0029 -0.0031 -0.0072 -0.0079 0.0215 ** -0.0027

-7 -0.0049 -0.0019 0.0072 -0.0036 0.0055 0.0114

-6 -0.0036 0.0119 -0.0109 -0.0123 0.0194 ** 0.0104

-5 0.0219 -0.0265 ** -0.0098 -0.0144 0.0103 -0.0047

-4 0.0025 -0.0063 0.0139 -0.0145 0.0004 -0.0075

-3 -0.0097 0.0015 -0.0030 -0.0146 0.0120 -0.0121

-2 0.0076 -0.0253 ** -0.0087 -0.0150 0.0065 -0.0108

-1 0.0073 0.0171 0.0086 -0.0059 0.0022 0.0221 *

0 0.0100 0.0055 0.0021 0.0612 *** 0.0204 ** 0.0118

1 0.0154 0.0196 * 0.0302 ** -0.0037 -0.0130 -0.0001

2 -0.0054 0.0016 0.0178 0.0085 -0.0224 ** 0.0051

3 0.0033 -0.0064 -0.0087 -0.0226 -0.0003 -0.0066

4 0.0075 -0.0016 -0.0525 *** 0.0004 -0.0066 -0.0099

5 0.0043 -0.0051 0.0081 -0.0164 -0.0039 -0.0208

6 0.0098 -0.0015 0.0009 -0.0188 -0.0109 0.0070

7 -0.0080 0.0153 0.0127 -0.0239 -0.0018 -0.0109

8 -0.0070 -0.0021 -0.0102 -0.0582 *** -0.0036 0.0032

9 -0.0056 0.0138 0.0097 0.0366 ** -0.0004 -0.0041

10 0.0064 -0.0123 -0.0200 0.0073 -0.0001 -0.0095
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Table 14 shows the abnormal returns for the event window for all stock splitting 

companies. Six companies show statistically significant abnormal returns on the ex-

date or the day after. As also seen in Table 10 the rest of the statistically significant 

abnormal returns are spread in no obvious pattern on other days than day 0 and day 1. 

However, Table 14 seems to have more statistically significant results after the ex-date 

than before the ex-date compared to the results around the announcement date in 

Table 10. This might indicate that the market needs a few days to adjust the stock to 

the right price again after the execution of the split.  

18.1.2 CONCLUSION OF THE SINGLE STOCK SINGLE DAY ANALYSIS AROUND THE EX-DATE 

The conclusion from the abnormal returns analysis for single stocks around the 

execution day must be that the abnormal returns are insignificant in general but for 

few companies statistically significant abnormal returns are present. These companies 

are Coloplast, NovoZymes, TDC, TopDanmark, Egetæpper, and Fynske Bank. 

18.1.3 CALCULATING CUMULATIVE ABNORMAL RETURNS FOR THE SAMPLE AROUND THE EX-DATE 

From the analysis of the abnormal returns around the announcement day of a stock 

split, it has been observed that a stock split seems to only affect the very nearest days 

around the announcement. Because of this the sub-event windows will only contain a 

Ege
tæpper Fynske Bank Nuna
Minerals Roblon Rovsing

-10 0.0498 *** 0.0058 -0.0237 -0.0063 -0.0288

-9 0.0169 -0.0122 -0.0596 -0.0007 0.0340

-8 -0.0021 0.0373 * -0.0240 -0.0048 -0.0610

-7 -0.0019 -0.0007 0.0246 -0.0032 0.0005

-6 -0.0022 0.0255 0.0437 0.0027 0.0007

-5 -0.0024 -0.0395 ** -0.0028 -0.0144 0.1659 ***

-4 0.0330 ** 0.0161 -0.0011 0.0075 0.0079

-3 -0.0040 -0.0314 -0.0375 -0.0008 -0.0005

-2 -0.0010 0.0191 -0.0383 -0.0018 0.0566

-1 -0.0028 -0.0013 0.0142 0.0030 -0.0818 *

0 0.0116 -0.0005 0.0179 -0.0004 0.0263

1 0.0422 ** 0.0453 ** 0.0249 0.0063 0.0271

2 -0.0138 0.0180 0.0056 -0.0004 0.1078 **

3 0.0069 0.0051 -0.1548 *** -0.0034 0.0719

4 -0.0343 ** 0.0105 0.0068 -0.0064 -0.0716

5 0.0451 *** -0.0383 ** -0.0019 -0.0002 0.0502

6 -0.0024 0.0240 -0.0285 0.0027 -0.0259

7 -0.0018 0.0045 -0.0367 0.0052 -0.0029

8 -0.0556 *** -0.0078 0.0152 -0.0063 -0.0281

9 0.0361 ** 0.0481 ** 0.0380 0.0019 -0.0509

10 -0.0271 * 0.0282 0.0778 ** -0.0007 -0.0526
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few days each when testing for cumulative abnormal returns and the sub-event days 

will overlap each other as shown in Figure 12. 

FIGURE 12 SUBEVENT WINDOWS FOR ANALYSIS OF STOCK SPLITS AROUND THE EXECUTION DATE 

SOURCE: OWN CONTRIBUTION 

 

TABLE 15 CUMULATIVE ABNORMAL RETURNS AROUND THE EXECUTION DATE OF STOCK SPLITS 

SOURCE: OWN CONTRIBUTION 

 

Sub event 1

10 2 3 4 5-1-2-3-4-5

Sub event 2

Sub event 3

Sub-event 1

t

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top

Danmark SimCorp

Ege

tæpper

Fynske 

Bank

Nuna

Minerals Roblon Rovsing AVG

0 1.00% 0.55% 0.21% 6.12% 2.04% 1.18% 1.16% -0.05% 1.79% -0.04% 2.63% 1.51%

1 1.54% 1.96% 3.02% -0.37% -1.30% -0.01% 4.22% 4.53% 2.49% 0.63% 2.71% 1.77%

CAR 2.54% 2.51% 3.23% 5.75% 0.74% 1.17% 5.38% 4.48% 4.28% 0.60% 5.34% 3.28%

SD 0.0182

t-stat 1.7996 *

Sub-event 2

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top

Danmark SimCorp

Ege

tæpper

Fynske 

Bank

Nuna

Minerals Roblon Rovsing AVG

-1 0.73% 1.71% 0.86% -0.59% 0.22% 2.21% -0.28% -0.13% 1.42% 0.30% -8.18% -0.16%

0 1.00% 0.55% 0.21% 6.12% 2.04% 1.18% 1.16% -0.05% 1.79% -0.04% 2.63% 1.51%

1 1.54% 1.96% 3.02% -0.37% -1.30% -0.01% 4.22% 4.53% 2.49% 0.63% 2.71% 1.77%

2 -0.54% 0.16% 1.78% 0.85% -2.24% 0.51% -1.38% 1.80% 0.56% -0.04% 10.78% 1.11%

3 0.33% -0.64% -0.87% -2.26% -0.03% -0.66% 0.69% 0.51% -15.48% -0.34% 7.19% -1.05%

CAR 3.07% 3.74% 4.99% 3.75% -1.30% 3.23% 4.40% 6.67% -9.22% 0.52% 15.13% 3.18%

SD 0.0557

t-stat 0.5709

Sub-event 3

Novo 

Nordisk Coloplast

Novo

Zymes TDC

Top

Danmark SimCorp

Ege

tæpper

Fynske 

Bank

Nuna

Minerals Roblon Rovsing AVG

-5 2.19% -2.65% -0.98% -1.44% 1.03% -0.47% -0.24% -3.95% -0.28% -1.44% 16.59% 0.76%

-4 0.25% -0.63% 1.39% -1.45% 0.04% -0.75% 3.30% 1.61% -0.11% 0.75% 0.79% 0.47%

-3 -0.97% 0.15% -0.30% -1.46% 1.20% -1.21% -0.40% -3.14% -3.75% -0.08% -0.05% -0.91%

-2 0.76% -2.53% -0.87% -1.50% 0.65% -1.08% -0.10% 1.91% -3.83% -0.18% 5.66% -0.10%

-1 0.73% 1.71% 0.86% -0.59% 0.22% 2.21% -0.28% -0.13% 1.42% 0.30% -8.18% -0.16%

0 1.00% 0.55% 0.21% 6.12% 2.04% 1.18% 1.16% -0.05% 1.79% -0.04% 2.63% 1.51%

1 1.54% 1.96% 3.02% -0.37% -1.30% -0.01% 4.22% 4.53% 2.49% 0.63% 2.71% 1.77%

2 -0.54% 0.16% 1.78% 0.85% -2.24% 0.51% -1.38% 1.80% 0.56% -0.04% 10.78% 1.11%

3 0.33% -0.64% -0.87% -2.26% -0.03% -0.66% 0.69% 0.51% -15.48% -0.34% 7.19% -1.05%

4 0.75% -0.16% -5.25% 0.04% -0.66% -0.99% -3.43% 1.05% 0.68% -0.64% -7.16% -1.43%

5 0.43% -0.51% 0.81% -1.64% -0.39% -2.08% 4.51% -3.83% -0.19% -0.02% 5.02% 0.19%

CAR 6.48% -2.58% -0.20% -3.70% 0.57% -3.34% 8.04% 0.32% -16.69% -1.09% 35.99% 2.16%

SD 0.1229

t-stat 0.1759
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Table 15 shows the cumulative abnormal return results around the execution day of 

stock splits for the 11 companies in the sample. The cumulative abnormal returns are 

shown for the three sub-event windows described above. The result from sub-event 

window 1 indicates that there is a positive average cumulative abnormal return of 

3.28%. It can also be concluded that the cumulative abnormal return is positive for 

sub-event window 2 and 3, but the sizes of the positive average cumulative abnormal 

returns are smaller.  

18.1.4 CONCLUSION OF THE CUMULATIVE ABNORMAL RETURN ANALYSIS AROUND THE EX-DATE 

The fact that the average cumulative abnormal return in sub-event window 1 is found 

to be statistically significant indicates that there is in fact abnormal returns when a 

stock split is executed – but only on the exact day and one day after the split. However, 

the t-values for sub-event window 2 and 3 are statistically insignificant. The 

interpretation is that the market is quick at reflecting a stock split events in the share 

price and that the Danish Stock Market can then be characterized as being efficient in 

the semi-strong form. So even though there seems to be a pattern of positive average 

cumulative abnormal returns around the ex-date of a stock split, the null hypothesis 

cannot be fully rejected.  

18.2 COMMENTS ON THE MARKET MODEL RESULTS 

The OLS regression with the all share index OMX Copenhagen show low R2 numbers 

which indicates that the OMX Copenhagen is not perfect as a comparison index.  

From Table 5 on page 42, Novo Nordisk was classified as belonging to the health care 

industry. (NASDAQ, 2014) divides all shares listed at  the Copenhagen Stock Exchange 

into sectors. There is a sector index for each sector. The sector index is an index of all 

listed companies characterized as belonging to the sector. NASDAQ, 2014 

characterized Novo Nordisk as belonging to the health care sector. Table 5 shows 

which sector the other 10 stock splitting companies are characterized as belonging to. 
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Changing the OMX Copenhagen index to the health care index, the following 

parameters for Novo Nordisk from the Market Model approach appear: 

TABLE 16 NOVO NORDISK PARAMETERS WITH HEALTH CARE INDEX 

SOURCE: OWN CONTRIBUTION 

 

What is especially worth noticing when estimating the parameters for the estimation 

window in Table 16 is the R2, which now reports that 95.21% of the variation in the 

Novo Nordisk stock is explained by the Health Care index CX4000 PI.18 An R2 that high 

is very reliable, so it can be suggested that the comparison with the sector is a better 

fit for the Market Model.  

FIGURE 13 ABNORMAL RETURNS FOR NOVO NORDISK AROUND THE ANNOUNCEMENT DATE, HEALTH CARE INDEX 

SOURCE: OWN CONTRIBUTION 

 

Figure 13 shows almost the same pattern as seen in Figure 11 but the abnormal return 

has decreased from 7.2 % to 2.5 %. This is, however, not a sign that the abnormal 

return is less significant, because when comparing the t-test results from Figure 11 and 

Figure 13, the result on the announcement day has become even more significant than 

when comparing Novo Nordisk with the OMX Copenhagen index. The t-test value 

changed from -4.8 to -7.2 which is a highly significant result.  When using the Health 

                                                      
18

 This is not a surprising result since Novo Nordisk accounts for a very large part of the Health Care index on Copenhagen Stock 

Exchange.  

Healt Care OMXC PI CX4000 PI

α -0.0001 -0.0003
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Care index with the Market Model to calculate abnormal returns for Novo Nordisk, 

some smaller spikes are observed on day 5 and day 8. Day 5 has a t-value of 3.1 and 

day 8 has a t-value of 1.95. These values are significant at a 99 % level and at a 10 % 

level respectively. Although significant values are reported after the announcement 

date, it is not safe to conclude that these significant abnormal returns can be explained 

by the announcement of Novo Nordisk’s stock split. Furthermore, the negative 

abnormal return on day 0 is surprising, since literature positive abnormal returns 

around the announcement of stock splits. 

This test of changing the index to a sector index gave stronger results in the analysis 

for Novo Nordisk. However, in Appendix 3 where all the companies for each sector are 

listed, it can be seen that some of the sectors include very few companies. The Basic 

Resources index and the Telecommunications index actually only consist of 

NunaMinerals and TDC respectively. Running the Market Model on NunaMinerals and 

TDC up against the sector index only consisting of these stocks would give very 

unreliable results. Even though the results from Novo Nordisk gave a more clear result, 

the decision to compare stocks with their respective sector index instead of the overall 

OMX Copenhagen index is theoretically good, but from a practical point of view in this 

thesis a bad decision. The Danish Stock Market is too small to make sector indices that 

can be used as portfolios in such an analysis as this one.  

Furthermore, when using the OMX Copenhagen index in the OLS regression, the split 

companies are already included in the indexes, so any reaction on a company’s share 

will also contribute to a small reaction from the index. However, due to the high 

number of shares included in the OMX Copenhagen index, the contribution from the 

stock splitting companies to the OMX Copenhagen index is considered not being a 

disturbing factor for the Market Model.  

 

 



MARKET REACTIONS TO STOCK SPLITS – AN ANALYSIS BASED ON DATA FROM COPENHAGEN STOCK EXCHANGE 

  
65 of 96 

19 CONCLUSION ON HYPOTHESIS 1A AND 1B 

The analysis of abnormal returns was divided into two analyses.  

The first analysis was based on the hypothesis that abnormal returns can be measured 

around the announcement of a stock split. This analysis was carried out for single 

stocks where Novo Nordisk, NovoZymes, TopDanmark, Coloplast, and Rovsing were 

found to have statistically significant abnormal returns on day 0 or day 1 of the 

announcement. The cumulative abnormal returns around the announcement of a 

stock split were found to be negative in all three sub-event windows which is not in 

accordance with previous empirical work. From the chapter about previous empirical 

work the expectations to the results on the Danish Stock Market would be a significant 

positive average cumulative abnormal return. This result suggests that the 

announcement of a stock split for a company listed on the Copenhagen Stock 

Exchange is considered a neutral event.  

The second analysis was based on the null hypothesis that abnormal returns are 

present around the ex-date of a stock split. Fewer empirical studies found evidence of 

this hypothesis. However, for the sample used in this thesis, there are statistically 

significant results. These statistically significant results are found on day 0 and day 1 

for Coloplast, NovoZymes, TDC, TopDanmark, Egetæpper, and Fynske bank. When 

aggregating the results to find the average cumulative abnormal returns, sub-event 

window 1 was also found to be statistically significant at the 10 % level with a 3.28 % 

average cumulative abnormal return. For sub-event window 2 and 3, no statistically 

significant results were found. Though, the average cumulative abnormal returns were 

positive which was in accordance with the previous empirical studies related to this 

analysis.  

The overall conclusion of hypothesis 1 is that the Danish Stock Market is somewhat 

blurred when it comes to the reactions to announcements and executions of a stock 

split. For this reason, the positive abnormal returns found in the analysis cannot always 
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be trusted to be present around a stock split as no statistical significance has been 

proved.  

20  HYPOTHESIS 2  

Companies executing a stock split improve the liquidity of their stocks 

This section contains three different analyses of the liquidity for companies executing 

stock splits. The first analysis is a bid-ask spread analysis where the bid-ask spread 

from a period before the announcement of the stock split will be compared with the 

bid-ask spread from a period after the stock split. The second analysis concerns 

turnover by volume of traded shares and the third analysis is about potential 

improvements of the trading days of the stocks. 

20.1 BID-ASK SPREAD ANALYSIS 

The Liquidity Hypothesis described in section 8.3 suggests that a smaller bid-ask spread 

indicates improved liquidity. Therefore, the following analysis will test if the bid-ask 

spread has been decreased after a stock split. 

To start the analysis the hypotheses statements must be stated 

20.1.1 HYPOTHESES STATEMENTS 

                        (no significant changes in the spread) 

versus 

                           (significant changes in the spread) 

Sprafter refers to the bid-ask spread after the stock split and Sprbefore refers to the bid-

ask spread before the announcement of the stock split.  

The above alternative hypothesis does not analyze if the change in the bid-ask spread 

is positive or negative, but the expectation is that if any significant changes in the 
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spread are present, the changes are negative, meaning that the bid-ask spread has 

decreased. 

20.1.2 INTERPRETING BID-ASK SPREAD RESULTS 

Table 17 below presents the results of the bid-ask analysis.  

TABLE 17 BID-ASK SPREAD ANALYSIS 

SOURCE: OWN CONTRIBUTION 

 

Table 17 shows the average pre-announcements spreads and the average post-split 

spreads for all companies in the sample. The difference in the spread is shown and the 

sum across all companies is also presented. Six of the eleven sample companies 

experience a decrease in the spread size after their stock split and it is worth 

mentioning that the differences in the spreads are very small except for the company 

Egetæpper which has a significant decrease in the spread size from the pre-

announcement to the post-split period. The overall difference in the bid-ask spread is -

0.0037 which turns out to be insignificant. From a statistical point of view this means 

that the null hypothesis cannot be rejected.  

The conclusion of the bid-ask analysis is that the null hypothesis cannot be rejected 

from a statistical point of view. However, the overall pattern from this analysis 

indicates that there is a decrease in the size of the bid-ask spread when comparing the 

post-split period to the pre-announcement period. The results are not statistically 

Company Average pre-announcement Average post-split Difference

Novo Nordisk 0.0008 0.0007 -0.0002

Coloplast 0.0017 0.0012 -0.0005

NovoZymes 0.0011 0.0016 0.0005

TDC 0.0132 0.0028 -0.0105

TopDanmark 0.0015 0.0015 0.0000

SimCorp 0.0039 0.0052 0.0013

Egetæpper 0.0773 0.0320 -0.0452

Fynske Bank 0.0303 0.0208 -0.0095

NunaMinerals 0.0157 0.0281 0.0124

Roblon 0.0131 0.0248 0.0117

Rovsing 0.0380 0.0369 -0.0011

sum 0.1967 0.1556 -0.0037

sd 0.0155

t-stat -0.8007
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significant but there might still be signs of improved liquidity, however, in this case 

they are just not significant.  

Therefore, it is interesting to perform another analysis that has to do with liquidity of 

stocks after a stock split. The next analysis will try to detect differences in the turnover 

by volume.  

20.2 TURNOVER BY VOLUME ANALYSIS 

The turnover by volume data is defined as the number of shares traded for a particular 

company on a particular day.  

To test whether the turnover by volume increases after a stock split in the Danish 

Stock Market, the same test periods as used in the bid-ask spread analysis will be used. 

The period between the announcement and the execution of the stock split is 

therefore excluded again, cf. section 14.1. 

To start the analysis the hypotheses statements must be stated. 

20.2.1 HYPOTHESES STATEMENTS 

                     (no significant changes in the volume) 

versus 

                        (significant changes in the volume) 

Vafter refers to the turnover by volume after the stock split and Vbefore refers to the 

turnover by volume before the announcement of the stock split.  

As in the bid-ask spread analysis, the alternative hypothesis does not analyze if the 

change in turnover by volume is positive or negative, but the expectation is that if any 

significant changes in the turnover by volume are present, the changes are positive 

which would indicate an improvement of the liquidity.  
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20.2.2 INTERPRETING TURNOVER BY VOLUME RESULTS 

Table 18 below presents the results of the turnover by volume analysis.  

TABLE 18 TURNOVER BY VOLUME ANALYSIS 

SOURCE: OWN CONTRIBUTION 

 

Table 18 is similar to Table 17 in set-up, but the input of the table shows the average 

number of shares traded instead of the bid-ask spread. The average numbers are in 

thousands and in the data retrieval from Datastream the numbers have been adjusted 

for corporate events such as stock splits. Only four of the companies in the sample 

show a decrease in the traded shares after the stock split and the decreases are small 

compared to the increases from the other seven companies. On average an increase of 

66 % is reported from this analysis. Furthermore, is must be noted that Egetæpper 

accounts for a great part of this increase in volume. If Egetæpper was excluded from 

the analysis, the volume increase would only be 7 %.  

The conclusion from the analysis of the turnover by volume is that the sample from 

this thesis reported an increase in turnover by volume of 66 %. The result is statistically 

significant with 80 % certainty but not with 90 % certainty. 80 % certainty about the 

result is not sufficient to reject the null hypothesis (90 % certainty is required in this 

thesis), so for that reason, and due top the fact that Egetæpper accounted for a very 

large part of the increase, the null hypothesis is not rejected even though the results of 

the analysis have a positive difference in shares traded as expected.  

Trading Valume Average 
pre-announcement Average 
post-split Difference

Novo Nordisk 2971.28 3656.49 23%

Coloplast 278.04 401.95 45%

NovoZymes 490.78 640.50 31%

TDC 546.36 454.79 -17%

TopDanmark 307.15 801.62 161%

SimCorp 76.60 34.16 -55%

Egetæpper 0.04 0.31 659%

Fynske Bank 1.46 1.27 -13%

NunaMinerals 14.47 7.34 -49%

Roblon 1.52 0.63 -58%

Rovsing 25.84 26.66 3%

sum 4713.55 6025.72 66%

sd 2.0604

t-stat 1.0660
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20.3 TRADING DAYS ANALYSIS 

The trading days analysis builds on the assumption that a company is more liquid the 

more days the stock trades. Generally large companies’ stocks are traded every day. 19 

It is interesting to analyze the number of trading days before the announcement date 

and after the ex-date of the stock split to see if companies in general improve the 

number of trading days after a stock split.  

The hypotheses statements for this analysis are stated below. 

20.3.1 HYPOTHESES STATEMENTS 

                        (no significant changes in the spread) 

versus 

                           (significant changes in the spread) 

Trdafter refers to the trading days in the period after the stock split and Trdbefore refers 

to the trading days before the announcement of the stock split. Again, the alternative 

hypothesis does not state whether the number of trading days might increase or 

decrease, but the expectation is an overall increase in the number of trading days.  

  

                                                      
19

 Novo Nordisk, Coloplast, NovoZymes and TDC are in the OMX Copenhagen20, so they are expected to trade every day. 
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20.3.2 INTERPRETING THE TRADING DAYS ANALYSIS 

Table 19 below presents the results of the bid-ask analysis.  

TABLE 19 TRADING DAYS ANALYSIS 

SOURCE: OWN CONTRIBUTION 

 

Table 19 shows that four of the companies in the sample experienced a difference in 

the number of trading days in the two test periods. On average there is an 

improvement in trading days of 2.64 for the 42 days test period which is an 

improvement of approximately 6.3 %. As in the two other liquidity analyses, the 

difference is not large enough to be statistically significant but the average 

improvement of 2.64 days per 42 days confirms the expectation to the results.  

The conclusion to the trading days analysis is that there seems to be an improvement 

in the liquidity from extra trading days after the stock split, however, the improvement 

cannot be statistically confirmed. The null hypothesis cannot be rejected.  

21 CONCLUSION ON HYPOTHESIS 2 

For the purpose of analyzing if any liquidity improvements take place after a stock 

split, three different analyses were made.  

The first analysis was based on the bid-ask spread. The bid-ask spread was measured in 

a two months period before the announcement of a stock split and compared with a 

two months period after the stock split.  According to theory, the bid-ask spread 

Trading days Pre-announcement Post-split Difference

Novo Nordisk 42 42 0

Coloplast 42 42 0

NovoZymes 42 42 0

TDC 42 42 0

TopDanmark 42 42 0

SimCorp 42 42 0

Egetæpper 11 25 14

Fynske Bank 25 40 15

NunaMinerals 41 41 0

Roblon 41 37 -4

Rovsing 37 41 4

sum 407 436 2.64

sd 6.14

t-stat 1.42
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should decrease after a stock split because the shareholder spread is expected to 

increase after a stock split. The overall result of the bid-ask spread analysis was that 

there was a small decrease in the size of the spread but that the decrease was not 

statistically significant.  

The second analysis used same procedure as the bid-ask spread analysis but it was 

made from data about the turnover by volume instead. The results were consistent 

with the expectations mentioned in section 8.3 (that the volume would increase after 

a stock split). The results showed an increase from the pre-announcement period to 

the post-split period in the number of shares traded for the sample companies. The 

increase in traded shares was 66% (only 7 % if Egetæpper was characterized as an 

outlier) which was only statistically significant at the 20 % level which was deemed not 

to be sufficient to reject the null hypothesis.  

The third analysis used the same setup as the two previous liquidity analyses. The data 

used contained information on the number of trading days for each stock. The trading 

days for each stock for the two test periods were counted, and according to theory 

described in section 8.3, the number of trading days was expected to increase after a 

stock split. Some of the companies in the sample are companies with a large market 

cap and companies which are listed on the OMX Copenhagen20 market cap index. For 

that reason it was not surprising that these companies already were traded every day 

in the test period, so they did not show any change in the number of trading days. 

Other companies in the sample showed a great improvement in number of trading 

days and because of that, the overall result from the analysis was that there was an 

improvement of 2.64 days for every two months. However, the null hypothesis was 

still rejected due to statistically insignificant results.  

When assuming that the sample of stock splitting companies from 2009 to 2014 are 

representative for drawing conclusions about the Danish Stock Market in general, the 

conclusion from the liquidity analysis is that the stock market reacts according to 
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theory, however, it cannot be conclusively determined that the reactions are solely 

due to the stock splits, since the results were found not robust.  

22 INTERVIEWS WITH SAMPLE COMPANIES 

Until now this thesis has presented the results found from using a quantitative 

method. In this section, a qualitative method will be presented. 

All 11 sample companies from this thesis have been contacted either by phone or by 

email. Novo Nordisk agreed to participate in an interview. Some of the companies did 

not reply or were not able to provide any new information about their stock split. 

Among other things, all companies were asked to state the reason for their execution 

of stock splits.  

NovoZymes replies that their stock price was too high, so they decided to split the 

stock in order to improve the liquidity of the stock.  

TDC was not able to provide an answer to why they decided to split the stock, but their 

investor relations department points out that at the time of the stock split 87.9 % of 

the shares were owned by equity funds, so they were not expecting any abnormal 

returns.  

TopDanmark replies that their stock price was above DKK 1000 and they wished to 

split the stock to end in a lower price range on the Copenhagen Stock Exchange.  

Fynske Bank replies that they were merging Vestfyns Bank and Svendborg Sparekasse 

(Svendborg Bank) into Fynske Bank. They wanted the same nominal value for both 

stocks and they wanted to improve the liquidity of the new Fynske Bank stock.  

SimCorp split their stock to reach a nominal value of DKK 1 per stock in consideration 

to their foreign investors which at the time of the stock split was around 50 %.  

Finally, the interview with Novo Nordisk discussed the following points: 
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Novo Nordisk is listed on both The Copenhagen Stock Exchange and the NYSE with an 

ADR.20 Head of Investor Relations department in Novo Nordisk, Kasper Roseeuw 

Poulsen explained in the interview that it is important for a company listed on stock 

exchanges in the US to have a share price within the normal trading range. In 

Denmark, investors are used to a very wide trading range from DKK 1 to DKK 50,000, 

so he points out that the price of the stock on the Copenhagen Stock Exchange was not 

a determining factor for the company to split – the price on the NYSE was. He also 

makes an estimate saying that the normal US trading range lies between $20 to $50 

per share. Novo Nordisk’s pre-split price on NYSE was around $200. The liquidity of 

their stock on NYSE would be under pressure in the long-run if the stock price would 

continue to rise, and for that reason, Novo Nordisk decided to execute a stock split. 

They decided to go through with a stock split for the stocks listed on the Copenhagen 

Stock Exchange as well in order to have a 1-to-1 split between the ADR and the stock in 

Denmark.  

Furthermore, Kasper Roseeuw Poulsen points out that the timing of the stock split was 

not randomly chosen because Novo Nordisk believes that there is a great signaling 

effect in the announcement of a stock split. They preferred not to split their stock 

while being exposed to great uncertainty due to Novo Nordisk being declined the 

launching of Tresiba® in the US in 2013. 21 As Kasper Roseeuw Poulsen believes that 

there are great signaling effects in a stock split, he also believes that investors are in 

favor of stock splits.  

To sum up the answers from the sample companies, it seems that the companies’ main 

reasons for splitting their stocks were to end in a lower trading range. This argument is 

in accordance with the results found by Baker & Powell, 1993 who write that the main 

motives for splitting stock were to end in another price trading range. Furthermore, 

from the interview with Novo Nordisk it can also be demonstrated that the signaling 

effect is also an important factor when a company decides to split their stock.  

                                                      
20

 An ADR in an American Depositary Receipt. A way for non-American companies to give American investors the possibility to 

trade in the stock on an American Stock Exchange. 
21

 The US Food and Drug Administration (FDA) sent a complete response letter to Novo Nordisk where they disapproved the form 

of Tresiba, a new diabetes drug.  
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CONCLUSION 

 

The purpose of this thesis was to analyze the market reaction to stock splits in the 

period from 2009 to 2014. 

The sample of the analyses was found in data from 2009 to 2014. The sample 

consisted of 11 companies that all executed a stock split during the time period and all 

eleven companies were listed on the Copenhagen Stock Exchange in the time period.  

The presentation of the sample showed that the number of stock splits in Denmark 

seemed to have decreased compared to the stock split analysis made by Bechmann & 

Raaballe, 2007 where data from 1995 to 2002 and was used. The average number of 

stock splits per year from 2009 to 2014 was 1.8 compared to an average stock split per 

year from 1995 to 2002 of 8.5. Another interesting finding from the presentation of 

the data was that the Danish companies execute stock splits with high split factors 

compared to companies listed on foreign stock exchanges. The split factor in the 

sample from this thesis was 7.91 with a median of 5.  Furthermore, approximately 73% 

of the companies in the sample had a pre-announcement stock price above the OMX 

Copenhagen index and ended with a post-split stock price much lower than the OMX 

Copenhagen index. 

After the general presentation of the sample, the two hypotheses were tested by using 

the methodology explained in the methodology chapter. The main model for the 

analyses was the Market Model. Hypothesis 1 stated: 

Abnormal returns are present around announcement and execution of a stock split 

Hypothesis 1 was divided into two sections, hypothesis 1a and -1b that were tested 

separately.  

Hypothesis 1a tested if any significant abnormal returns could be found around the 

announcement date of a stock split.  

Introduction Stock Splits
Previous 

Empirical Work

Event Study 

Methodology

Data gathering 

and Presentation

Presentation of 

Empirical 

Results

Conclusion
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When testing for abnormal returns of individual stocks five of the stock splitting 

companies had statistically significant abnormal returns on either day 0 (the 

announcement date) or day 1. When aggregating the results over time and across 

the 11 companies, the results were less significant.  

The cumulative abnormal returns were found to be negative which was a quite 

surprising finding since other empirical studies find positive cumulative abnormal 

returns. However, the negative cumulative abnormal returns were very small and 

statistically insignificant. 

The conclusion from hypothesis 1a about the market reactions to the 

announcement of a stock split is that the results from the abnormal return analysis 

are blurred. On average, there is no statistical significance for abnormal return, 

however … There are statistically significant abnormal returns for some stocks but 

the significance seems to be neutralized by the non-significant results from the 

other companies when aggregating the information. 

Hypothesis 1b tested for abnormal returns around the execution date of the stock 

splits.  

The test of abnormal return for individual stocks showed statistically significant 

results on the execution date and the day after for six of the stock splitting 

companies. These results were interesting because the expectation, based on 

previous empirical studies, was to find less statistically abnormal returns around 

the ex-date than in the analysis of the announcement date.  

A cross-sectional analysis over time and across the stock splitting companies was 

also made of the returns around the execution day. Surprisingly, the average 

cumulative abnormal return from day 0 to day 1 was found to be 3.28 % which is 

statistically significant with 90 % certainty. Wider event periods were also tested 

but they showed insignificant results. The fact that only the most narrow event 

window showed statistically significant results indicates that the Danish Stock 

Market is efficient in the semi-strong form, because it is quite fast at absorbing 
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changes in stocks. In the discussion of the Efficient Market Hypothesis the Danish 

Market was also rated to be efficient in the semi-strong form.  

 

Hypothesis 2 stated: 

Companies executing a stock split improve the liquidity of their stocks 

After the analysis of the abnormal returns in connection with stock splits, the liquidity 

was analyzed since previous empirical work suggested an improved liquidity after a 

stock split, and since the main motive for the stock splitting companies from this thesis 

were improved liquidity or optimal trading ranges. 

Hypothesis 2 tested the changes in liquidity by comparing a two month pre-

announcement periods with a two month post-split period. Three analyses were 

carried out.  

The first liquidity analysis concerned the bid-ask spread. The bid-ask spread was 

expected to decrease in the period after the stock split.  

The second liquidity analysis concerned the volume of shares traded in the stock 

each day. If an increase in the turnover by volume is present, there are reasons to 

believe that the liquidity of the stock has improved.  

The third liquidity analysis compared the number of trading days to see if the 

stocks were traded more often in the post-split period and thereby showed signs 

of improved liquidity.  

All three tests showed results moving in the expected direction. In the post-split 

period the bid-ask spread had decreased, the shares traded increased and the 

number of trading days also increased. However, the null hypotheses, that no 

changes from the pre-announcement period to the post-split period would be 

found, was not rejected due to statistically insignificant results. This was a 

surprising finding, because previous empirical studies suggest that companies 
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mainly split their stocks to end in another trading range, and in that way improve 

their liquidity from more trades in their stock.  

Finally, the presentation of the replies from the sample companies indicate that most 

companies split their stock to end in a lower trading range and thereby improve the 

liquidity of their stock. Furthermore, the interview with the investor relations 

department at Novo Nordisk demonstrated the importance of both the Liquidity 

Hypothesis and the Signaling Hypothesis.  

As seen in the results from this thesis, the conclusion and answer to the problem 

statement is that the reactions to stock splits on the Danish Stock Market are a 

“puzzle”. The aggregation of the results is not statistically significant but some 

statistically significant results are found for individual stocks. 

The above fact suggests that an even more thorough qualitative analysis focusing on 

stock splitting companies will be needed in order to make investment 

recommendations concerning companies that are about to execute a stock split.  
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APPENDIX 

1 APPENDIX – VBA CODE FOR FINDING STOCK SPLITS 

The below VBA code was designed to list potential stock split companies. The code lists 

all companies experiencing a drop in share price of more than 48 %. 

Sub findSplit() 

 

Dim rng As Range 

Dim c As Integer 

Dim r As Integer 

Dim p As Double 

Dim T As Integer 

Dim AktierMedSplit As New Collection 

Dim AktieNavneMedSplit As New Collection 

Dim k, i, a As Integer 

 

'Finds the size of the data area 

'columns 

c = Sheets("RawData").Range("XFD1").End(xlToLeft).Column 

'rows' 

r = Sheets("rawdata").Range("A1000000").End(xlUp).Row 

 

' imports data into range 

Set rng = Sheets("RawData").Range("A1:" & ColLett(1) & r) 

 

'Resets interior color as none 

Sheets("RawData").Cells.Interior.PatternTintAndShade = 0 

 

'Deletes content of output sheets 

Sheets("PotentialSplits").Cells.Delete 

Sheets("PotentialSplitNames").Cells.Delete 

 

' ******** test parameters ********** 

' The percentage to register a split 

p = -0.48 

 

' *********************************** 
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T = 0 

For k = 2 To c 

    For i = 3 To r - 1 

     

        If rng(i, k) <> "" And rng(1, k) <> "#ERROR" Then 

            If rng(i, k) <> 0 And rng(i + 1, k) <> 0 Then 

                If (rng(i + 1, k).Value - rng(i, k).Value) / rng(i, k).Value <= p Then 

                    'recolor interior of cell 

                    Sheets("RawData").Cells(i, k).Interior.Color = RGB(0, 128, 0) 

                     

                    'Counts the number of possible splits 

                    T = T + 1 

                     

                    'Add the given stock column to a collection 

                    On Error Resume Next 

                    AktierMedSplit.Add k, Chr(34) & k & Chr(34) 

                     

                    'Add stock names with split to a collection 

                    On Error Resume Next 

                    AktieNavneMedSplit.Add rng(1, k), Chr(34) & rng(1, k) & Chr(34) 

                End If 

            End If 

        End If 

         

    Next i 

Next k 

 

 

'Copies potential splits stock data 

'Copy dates 

Worksheets("RawData").Range("A1:A" & r).Copy 

Destination:=Worksheets("PotentialSplits").Range("A1") 

'Copy stock values 

For a = 1 To AktierMedSplit.Count 

    Worksheets("RawData").Range(ColLett(AktierMedSplit(a)) & "1:" & 

ColLett(AktierMedSplit(a)) & r).Copy _ 

    Destination:=Worksheets("PotentialSplits").Range(ColLett(a + 1) & "1") 

Next a 

 

'Copies potential stock splits names 
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For a = 1 To AktieNavneMedSplit.Count 

    Sheets("PotentialSplitNames").Cells(a, 1) = AktieNavneMedSplit(a) 

Next a 

 

Debug.Print "Potential splits: " & T 

Debug.Print "Potential stocks with split: " & AktieNavneMedSplit.Count 

End Sub 

 

 

Function ColLett(colNo As Integer) As String 

'Converts the column number into a letter 

    If colNo > 26 Then 

        colLet = Chr(Int((colNo - 1) / 26) + 64) & Chr(((colNo - 1) Mod 26) + 65) 

    Else 

        colLet = Chr(colNo + 64) 

    End If 

    ColLett = colLet 

 

End Function 
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2 APPENDIX – ABNORMAL RETURN BAR CHARTS FOR SAMPLE COMPANIES 

Below, bar chart for abnormal returns around the announcement date and ex-date are 

shown.  

ANNOUNCEMENT DATE RESULTS: 
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3 APPENDIX – OMX COPENHAGEN SECTOR INDICES 

The sectors consisting of at least one of the stock splitting companies in this thesis are 

shown below.  
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4 APPENDIX – ABNORMAL RETURN MODELS IN EXCEL + DATA 

DESCRIPTION 

 

For the purpose of calculating the abnormal return two excel files can be found on the 

attached CD. The two Excel files work the same way, only one calculates abnormal 

return around the announcement day of a stock split and the other calculates 

abnormal return around the execution date of a stock split.  

File names:  

 “AR analysis ANNOUNCEMENT” 

 “AR analysis EX-DATE” 

When opening the file, the sheet “TestModel” appears. Here, there are three cells 

which are editable (3 orange cells).  

 

It is possible to change the company (choose company from the drop-down menu), the 

test Date (The actual event date, e.g. the announcement date of a stock split) and the 

length of the event period. The abnormal return results will show automatically. 

 

The two other excel files on the CD contain the data used for the bid-ask spread 

analysis, the Volume by turnover analysis and the trading days analysis. 

File names: 

 “BID-ASK spread data + analysis” 

 “Turnover by Volume + Trading days analysis” 

No model has been build for these analyses but the results presented in the thesis can 

be found in the sheet “results” in both Excel files.  

  

Choose stock: Novo Nordisk

Announcement date: 31-10-2013

Split date: 02-01-2014

Test Date: 31-10-2013

Event period: 10

Estimation period: 252
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5 APPENDIX – COPY OF EMAIL CORRESPONDENCES WITH COMPANIES 

This appendix contains email correspondence with the companies who preferred 

communication via email.  
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