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Abstract 
This study examines the influence of ownership on ex-dividend prices and trading behaviours. 

Using institutional ownership as a proxy for ownership heterogeneity, allows us to investigate if 

tax differences, dividend preferences, transaction costs differences and risk affect the price and 

trading volume around the ex-dividend day. Heterogeneity is a concave function of institutional 

ownership and the relations between institutional ownership and abnormal returns and volumes 

around the ex-dividend day are therefore expected to be non-linear. We test the expected relations 

with an event study and regression analysis, and find that abnormal returns are a concave 

function of institutional ownership on the cum-dividend day, while on the ex-dividend day a 

convex relationship is found. No support is found for the expected concave function between 

abnormal volume and institutional ownership, and neither do we find support for a dividend 

clientele effect. Therefore, we suggest that a combination of short- and long-term traders are 

setting the equilibrium price, where the degree of influence short-term traders have is dependent 

on ownership heterogeneity. 

 
Keywords: Ex-dividend, cum-dividend, dividend, ownership heterogeneity, institutional ownership, abnormal 
return, abnormal volume, drop-off-ratio, price anomaly.  
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1. Introduction 
While dividends are a well-studied topic in finance, it is still seen as a puzzle where researchers 

struggle to fit the pieces together. One of the more controversial issues in this puzzle is the ex-

dividend1 price behaviour. In a perfect capital market with no frictions, share prices on the ex-

dividend day should drop by the amount of the dividend (Miller & Modigliani, 1961). However, 

empirical research shows that the share prices drop significantly less. As a consequence, this has 

resulted in a large body of contrasting and sometimes conflicting theories to explain this market 

inefficiency. Notably, ownership structures have received little attention regarding ex-dividend 

price behaviours. Ownership is important for ex-dividend prices and trading behaviour because of 

differences amongst investors in dividend preferences, tax heterogeneity, transaction costs and 

risk averseness, which all may influence the equilibrium price and trading behaviour around the 

ex-dividend day.  

 

Elton & Gruber (1970) were one of the first authors to present a concrete explanation for the ex-

dividend price anomaly. They argue that rational investors should be indifferent about whether to 

buy shares cum- or ex-dividend. In many countries dividends are tax disadvantaged compared to 

capital gains, therefore for a market to be in equilibrium and investors to be indifferent about 

investing in shares cum- or ex-dividend, the share price should correct the marginal tax difference 

for investors and drop less than the dividend. They also found evidence for Miller & Modigliani’s 

(1961) clientele effect, which means that investors in higher tax brackets would prefer low 

yielding shares, whereas investors with lower tax brackets focus on high yielding shares resulting 

in investor groups preferring certain shares over others. Therefore, a change in dividend policies 

can result in a costly investor shift as investors would have to re-adjust their portfolio according 

to their preferences. If the tax clientele effect exists, one should be able to infer different marginal 

tax rates for shares with different dividend policies, expressing the preferences of clienteles and 

their marginal tax rates (Elton & Gruber, 1970). 

 

On the other hand, Kalay (1982) argues that the tax rate cannot be inferred from the relative price 

drop on the ex-dividend day. As an alternative, he provides evidence for the equilibrium price 
                                                      
1 When buying a share cum-dividend the buyer is still entitled to the dividend, whereas on the ex-dividend day the 
share is bought without the right to the dividend. 
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being set as a combination of short-term trading and long-term investors tax decisions, making 

tax inference impossible. To continue the puzzle, Michaely & Vila (1995; 1996) argue that a 

combination of tax heterogeneity, dividend yields and the risk tolerance of investors comprise the 

equilibrium price on the ex-dividend day. In this study we follow Michaely & Vila’s (1995; 

1996) findings that ownership structures influences ex-dividend day behaviours, but use a 

broader definition of heterogeneity; by considering several ownership characteristics, such as tax 

differences, dividend preferences, risk averseness and transaction costs. All these factors are 

important to consider, since it influences how investor groups value dividends and trade around 

the ex-dividend day. Institutional investors are for instance more tax advantaged on dividends, 

which make dividends worth relatively more for institutions compared to individual investors. A 

previous study investigating ownership heterogeneity is by Dhaliwal & Li (2006), who 

investigated the tax difference by using institutional ownership as a proxy for tax heterogeneity. 

Their findings showed that the dividend yield is positively related to abnormal trading volume as 

a concave function of institutional ownership. Liljeblom et al. (2001) also look at tax 

heterogeneity but focus on the difference between domestic and foreign investors, and find a 

similar non-linear function as Dhaliwal & Li (2006).  

 

We build on to previous ownership heterogeneity research by examining 291 ex-dividend days on 

the Stockholm Stock Exchange (SSE) for the period 2013-2015. Our study attempts to find 

explanations for the ex-dividend anomaly, where stock returns, trading volume and ownership 

structures are considered. We use the level of institutional ownership as a proxy for 

heterogeneity, and the main purpose of this study is to investigate the effect of institutional 

ownership on abnormal returns before transaction costs and abnormal volumes around the ex-

dividend day. Previous studies conducted on Swedish data have mainly considered tax effects 

during regime shifts (De Ridder & Sörensson, 1995; Daunfeldt et al., 2009), however no 

evidence was found that the tax reforms affected the ex-dividend prices. Daunfeldt et al. (2009) 

did however find that the drop-of-ratio (𝐷𝑂𝑅) was positively correlated with dividend yields, 

suggesting a tax-induced clientele effect among tax-indifferent institutional investors. A better 

understanding of the ex-dividend day by identifying the investors and the motives behind the 

anomaly allows companies to better formulate dividend policies and enable legislators to better 

tailor to the circumstances. The ex-dividend anomaly may be a result of market inefficiencies, 
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legislation, taxes, dividend policies and investor characteristics. By understanding where the 

anomaly originates from, all relevant actors are able to better act upon the information and adopt 

new legislation. This paper contributes to the analysis of ex-dividend behaviour in two ways. 

First, limited research exists in Sweden on the ex-dividend day. Second, few studies have 

investigated the influence of institutional ownership on the ex-dividend price anomaly.  

 

We also contribute with our method by assessing both drop-of-ratios, abnormal returns and 

trading volumes around the ex-dividend day through an event study and by a regression analysis 

considering dividend yields and the level of institutional ownership.  By means of this method we 

are able to investigate differences amongst ownership structures and dividend yields to examine 

whether heterogeneity, short-term trading or clientele effects are present. All returns are 

calculated before transaction costs, which is important to consider since transaction costs reduce 

arbitrage opportunities and hence abnormal returns. 

 

The remainder of this thesis is organized as follows. The next section contains related literature 

and section 3 formulates our hypotheses. Section 4 describes the data and section 5 presents our 

methodology. Section 6 presents our analysis of the empirical results and tests the formulated 

hypotheses, and section 7 concludes. 

2. Related literature 

2.1 Dividend pay-out characteristics 
Miller & Modigliani (1961) theorized that dividend policy is irrelevant in capital markets without 

imperfections. In this setting, the dividend is seen as a transformation of value and does not affect 

firm value. They argue that when dividends are distributed, the market price of the stock will 

decrease with the same amount, leaving the investor unaffected. Under perfect market conditions 

this theoretically would occur; in reality there are taxes, transaction costs, information 

asymmetries and other market imperfections that influence the dividend policy and investor 

behaviour. This is what Black (1976) calls the dividend puzzle. 

 

A large body of empirical and theoretical literature has over time showed that dividend policy 

does matter. For instance, Lintner (1962) and Gordon (1963) argue that investors are risk averse 
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and prefer current dividends that are certain over potential capital gains in the future, the so called 

bird in hand theory. Others argue that dividends are used as a signalling device (see e.g. 

Bhattacharya, 1979; Miller & Rock, 1985; John & Williams, 1985), providing investors with 

information of expected future cash flows. While in agency theory, dividends are seen as a 

governance-mechanism to reduce agency-costs (see e.g. Jensen & Meckling, 1976; Easterbrook, 

1984; Pindado et al., 2012). 

 

Regardless the reason for dividends existence, dividends are distributed and empirical research 

shows that Miller & Modigliani’s (1961) irrelevance theorem does not hold since share prices 

drop significantly less than the dividend. Multiple explanations exist for this price anomaly, and 

the next section will discuss the behaviour around the ex-dividend day. 

2.2 Tax-effects and the short-term trading hypothesis 
Elton & Gruber (1970) constructed the foundation for the theory around the ex-dividend price 

anomaly. They argue that, because tax rates on capital gains often differ from dividends, the 

behaviour of rational investors who wants to maximize their after tax returns is affected by their 

marginal tax rates. In an efficient and rational market, investors should be indifferent whether to 

sell or buy a share cum- or ex-dividend. Elton & Gruber (1970) therefore argue that if this 

relationship holds, one should be able to infer marginal tax rates for investors by analysing the 

price difference cum- and ex-dividend. 

 

Elton & Gruber (1970) explain this relationship with the following equation (1), where the left 

hand side represent the after tax cum-dividend returns and the right hand side the after tax ex-

dividend returns, which if the relationship holds should be equal. 

 

 𝑃𝐶𝑢𝑚 − 𝑡𝑐(𝑃𝐶𝑢𝑚 − 𝑃𝐶) = 𝑃𝐸𝑥 − 𝑡𝑐(𝑃𝐸𝑥 − 𝑃𝐶) + 𝐷(1 − 𝑡𝑜), (1)  

 

where: 

𝑃𝐶𝑢𝑚 = Price of the share on the cum-dividend day, 

𝑃𝐸𝑥 = Price of the share on the ex-dividend day, 

𝑃𝐶 = Price at which the share was purchased, 

𝑡𝑜 = The tax rate on ordinary income, 
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𝑡𝑐 = The capital gains tax rate, 

𝐷 = The dividend per share. 

 

Rearranging it becomes: 

 
𝑃𝐶𝑢𝑚−𝑃𝐸𝑥

𝐷 = 1−𝑡𝑜
1−𝑡𝑐

. (2)  

 

Elton & Gruber (1970) argue that the second equation (2) represents the price change of a share 

to make investors indifferent with certain capital and ordinary income tax rates to buy or sell 

shares cum- or ex-dividend. If this relationship holds, arbitrage opportunities around the ex-

dividend day are eliminated. Also, as the returns after tax would be the same before or at the ex-

dividend day, equation (2) should allow marginal tax rates to be inferred. Their results showed 

that the price drop was significantly smaller than the dividend (0.78), and the inferred tax rate 

(36.4%) was in line with Jolivet’s (1966) study at the time which tried to establish the marginal 

tax rates. 

 

With the second equation (2), Elton & Gruber (1970) also attempted to find evidence for the 

clientele effect proposed by Miller & Modigliani (1961). By ranking firms in deciles based on 

their dividend yields and pay-out ratios, they attempt to infer marginal tax rates for different 

dividend policies. Their results support the clientele effect and hints that rational investors focus 

on a portfolio most suitable for their marginal tax bracket. Lasfer (1995) found similar evidence 

for a tax effect in his analysis of the UK market during the tax reform in 1988, where the tax 

reform drastically narrowed the gap between dividend- and capital gain taxes. The results were 

particularly strong for higher yielding shares implying a dividend clientele effect. 

 

Kalay (1982) re-evaluated the ex-dividend price behaviour as a response to Elton & Gruber 

(1970). He starts out by undermining the idea of a clientele effect and argues that “if, for 

example, dividend yield is positively correlated with risk, and wealthy investors have high 

tolerance to risk, they may hold high dividend yield portfolios even though they pay a higher tax 

on dividend income than on capital gains.” (Kalay, 1982, p.1059). Also “if there is a costless way 

to avoid the tax payment on dividends by converting them to tax deferred capital gains, investors 
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would not pay a premium for any dividend policy. Hence, the existence of a tax effect and of a 

tax-induced clientele effect are empirical issues.” (Kalay, 1982, p.1060). 

 

As an alternative, Kalay (1982) presents the idea of a combination of short-term arbitrage traders 

and long-term investors trying to maximize their after tax returns. Kalay argues that the short-

term capital gains are taxed as ordinary income and therefore provide ample opportunity for 

investors to make a profit if the difference between the expected price drop and dividend per 

share is sufficiently large. By rearranging and introducing transaction costs, the boundaries for no 

profit opportunities are shown by equation (3): 

 

 1 − 𝛼�̅�
𝐷 ≤ 𝑃𝐶𝑢𝑚−�̅�𝐸𝑥

𝐷 ≤ 1 + 𝛼�̅�
𝐷 , (3)  

where: 

�̅� = (�̅�𝐸𝑥 + 𝑃𝐶𝑢𝑚) 2⁄  , 

𝛼�̅� = The expected transaction costs of "a round trip". 

 

Kalay (1982) mentions that in this stylized model of reality, the tax rate cannot be inferred and 

that a larger dividend yield narrows the range of profit opportunities. If the price is set by 

arbitrage traders and no transaction costs exists, the ratio will move towards unity and even 

without profit opportunities the marginal tax rate cannot be inferred. In a situation with no 

arbitrage opportunities, Kalay (1982) argues that if there is a trading population large enough to 

influence the share price who decided to buy or sell the share around the ex-dividend day for 

reasons unrelated to the ex-dividend day, their behaviour may result in a price drop equivalent to 

that of equation (2). Furthermore, Kalay (1982) also notes that the marginal tax rate cannot be 

inferred even within the no profit boundaries, as the price equilibrium is diluted with short-term 

profit elimination. 

  

In support of Kalay (1982), Lakonishok & Vermaelen (1986) report that trading volume and 

returns around the ex-dividend day are abnormally high in the US. Both volume and returns are 

also positively related to dividend yields. Furthermore, when brokerage cost became negotiable, 

implying a reduction in brokerage costs, abnormal volumes increased and abnormal returns 

decreased. The no profit range, as suggested by Kalay (1982), became smaller allowing for more 
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arbitrage trading opportunities increasing volume and pushing the price drop ratio closer to unity. 

Lakonishok & Vermaelen (1986) also suggest that there are many corporate investors who prefer 

high yielding shares because of the possibilities it creates for tax benefits around the cum- and 

ex-dividend day. As a result, high yielding share prices are being pushed up before the ex-

dividend day and consequently drop again. This evidence suggests short-term trading around the 

ex-dividend day, however just as Kalay (1982) argues, Lakonishok & Vermaelen (1986) do not 

rule out the existence of tax clienteles or traders acting irrelevant to dividend and theorize a 

combination of short- and long-term traders. 

2.3 Tax- and ownership heterogeneity 
Michaely & Vila (1995) attempt to explain the volume and price behaviour around the ex-

dividend day in an equilibrium model where different tax rates are considered. Their results show 

that the relative price drop in relation to dividend is due to different tax rates on both dividends 

and capital gains, which are then weighted by the risk tolerance of investors. The trading volume 

is positively related to the level of tax heterogeneity amongst investors, as well as the level of 

dividends, but negatively related to the level of uncertainty in the share price. This implies that 

risk is negatively related to trading volume. Michaely & Vila (1995) argue that trading around the 

ex-dividend day may introduce additional financial risk. The additional risk originates from not 

knowing other investors’ marginal tax rates as well as their risk tolerance and wealth situation, 

which all may affect the equilibrium price. This additional level of risk around the ex-dividend 

may partially explain the relative price drop as a risk premium instead of a tax effect. 

 

Dhaliwal & Li (2006) investigated tax heterogeneity by using institutional ownership as a proxy 

for tax heterogeneity in order to explain excess trading volume around the ex-dividend day. They 

found that abnormal trading volume around the ex-dividend day is positively related to dividend 

yield, and the relation between the two is a concave function of the level of institutional 

ownership which goes in line with Michaely & Vila’s (1995) findings. Institutional owners are 

often seen as more risk tolerant than individual investors, and the trading-volume-maximizing 

level of institutional ownership is therefore suggested to be below 50%, which is in accordance 

with Dhaliwal & Li’s (2006) results. Liljeblom et al. (2001) also studied the effect of tax 

heterogeneity, by using foreign- and domestic ownership as proxy for tax heterogeneity. Their 

results show that ex-dividend prices vary with the level of foreign ownership, where both 
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abnormal returns and abnormal trading volumes are detected. The relationship between foreign 

ownership and abnormal returns is not suggested to be linear, rather a convex function, 

suggesting that close to equal levels of domestic- and foreign ownership is most likely to drive 

the ex-dividend prices closer to the no-arbitrage boundary. Liljeblom et al. (2001) argue that tax 

heterogeneity related to ownership structure seems to explain parts of the ex-dividend price 

anomaly, where the largest deviations exist in companies with more tax-homogeneous ownership 

structures. 

2.4 Swedish environment 
Our study examines ex-dividend price behaviours on the SSE with a focus on ownership 

structures. Previous studies conducted in Sweden have mainly studied tax regime shift effects on 

the ex-dividend price. De Ridder & Sörensson (1995) examined the effect of the Swedish tax-

reform in 1991 on the ex-dividend price behaviour. Their results are coherent with previous 

studies, where the average price drop on the ex-dividend day is less than the dividend. However, 

they found no significant differences before and after the tax-reform of 1991, indicating that the 

tax-reform had no effect on ex-dividend price behaviour. Daunfeldt et al. (2009) performed a 

similar study where they investigated taxation on dividends and ex-dividend price behaviours 

during several tax regime shifts in 1991-1995. Similar to De Ridder & Sörensson (1995), they 

found no evidence that tax-factors influenced the ex-dividend price behaviour. Nevertheless, their 

results show a positive relationship between 𝐷𝑂𝑅 and dividend yields, suggesting a tax clientele 

effect. However, the Swedish tax system did not support a tax clientele effect among individual 

investors due to the flat tax rate (30%) in the time period of the finding, implying that the positive 

relationship might be explained by arbitrage-trading among institutional investors (Daunfeldt et 

al., 2009). This suggestion is coherent with Dhaliwal & Li’s (2006) finding that abnormal trading 

volume around the ex-dividend day is positively related to dividend yields, and the relation is a 

concave function of the level of institutional ownership. Dividends and capital gains are currently 

taxed equally in Sweden (30%), which makes an investigation of tax-heterogeneity between 

institutional and individual investors more interesting, since institutions are taxed by the 

corporate tax rate (22%), while individual investors are taxed by the mentioned tax rate (30%). 

By investigating this tax-difference in combination with ownership characteristics, we may find a 

better explanation for ex-dividend prices and trading behaviours in Sweden.  
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A myriad of theories have evolved over the last decades to explain the ex-dividend anomaly. 

Elton & Gruber (1970) brought up the idea of tax inference, while Kalay (1982) attributed the 

effect as a combination of short- and long-term traders. Later the effect of ownership 

heterogeneity on the ex-dividend price behaviour has gained ground by the likes of Michaely & 

Vila (1995), Liljeblom et al. (2001) and Dhaliwal & Li (2006). But according to Kalay (1982) 

and others there is still no conclusive empirical evidence on the behaviour around the ex-dividend 

day. Likely due to difficulties in identifying and separating the factors influencing the price 

anomaly. Previous studies in Sweden have mainly considered the tax change effect, in this 

study we focus on heterogeneity among institutional and individual investors as an attempt to 

further explain the ex-dividend price anomaly in Sweden. 

3. Hypothesis development  
This study builds on to research by Michaely & Vila (1995), Liljeblom et al. (2001) and Dahliwal 

& Li (2006), who all have investigated ownership structures in regards to ex-dividend day 

behaviours. However, these have mainly focused on tax heterogeneity and its effect on trading 

volume at the ex-dividend day. In this study, we use a broader definition of heterogeneity and 

focus on the effect on abnormal returns and abnormal volumes around the ex-dividend day. 

 

Similar to Dhaliwal & Li (2006), we assume two groups of investors, institutional investors and 

individual investors. Institutional investors are in general more favourable taxed, have larger 

opportunities to lower transaction costs and a larger risk appetite compared to individual 

investors (Lakonishok & Vermaelen, 1986; Liljeblom et al. 2001; Dhaliwal & Li, 2006), which 

makes dividends on average worth more for institutional investors than for individual investors 

(Dhaliwal & Li, 2006). Therefore, by defining institutional investors as all investors besides 

domestic individual investors, we are able to use the level of institutional ownership as a proxy 

for heterogeneity. This proxy enables us to investigate if the mentioned differences in tax 

(Dhaliwal & Li, 2006; Liljeblom et al., 2001), dividend preferences (Daunfeldt et al., 2009), 

transaction costs (Lakonishok & Vermaelen, 1986) and risk (Michaely & Vila, 1995; 1996) could 

explain the ex-dividend price anomaly.  

 

Since dividends are worth relatively more for institutional investors, the expectation is that they 

want to buy shares prior to the ex-dividend day, sell shares after the ex-dividend day or both, in 
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order to capture the dividend or commit to short-term and arbitrage trading strategies (Dhaliwal 

& Li, 2006). When institutional investors attempt to capture dividend we should see an increase 

of the price before the ex-dividend day, a price drop closer to the dividend on the ex-dividend 

day, and a consequent decline in price after the ex-dividend day as a result of different buying 

and selling pressures (Lakonishok & Vermaelen, 1986). If short-term and arbitrage traders are the 

price setters on the ex-dividend day we should see similar behaviour, except for these strategies 

the transaction costs and the risk of holding positions is the limiting factor (Kalay, 1982). 

Heterogeneity amongst investors may affect the amount of short-term and arbitrage trading which 

takes place. Heterogeneity facilitates more trading as the amount of investors with different 

preferences is high (Michaely & Vila, 1995; 1996; Dhaliwal & Li, 2006). Ownership 

heterogeneity is maximized at equal amount of individual- and institutional investors, since no 

investor group dominates. Therefore, in high heterogeneity environments investors are better able 

to exploit trading possibilities and benefit from the price anomaly around the ex-dividend day. 

The ability to find better trading opportunities should increase trading volume, but also result in a 

price drop closer to the dividend (Liljeblom et al., 2001). If a certain investor group dominates, 

the majority may pursue the same trading strategy around the ex-dividend day and trading should 

decrease because of a lack of available shares to buy. This would also enlarge the deviations from 

the no arbitrage boundary because of less trading opportunities. As a consequence, the abnormal 

volume should be maximized and the abnormal returns minimized (maximized) at high 

heterogeneous ownership levels at the ex-dividend (cum-dividend) day. The relations are 

expected to be non-linear because heterogeneity decreases when institutional ownership is further 

removed from 50%.  

 

The relationship between abnormal returns and institutional ownership is therefore expected to be 

a concave (inverse U-shaped) function on the cum-dividend day, and a convex (U-shaped) 

function on the ex-dividend day. The following hypotheses are formulated: 

 

H1: Shares with heterogeneous ownership show higher abnormal returns at the cum-dividend 

day, therefore we expect abnormal returns to be a concave function of institutional ownership. 
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H2: Shares with heterogeneous ownership show lower abnormal returns at the ex-dividend day, 

therefore we expect abnormal returns to be a convex function of institutional ownership. 

 

Ownership heterogeneity should lead to more trading opportunities and therefore increase volume 

around the ex-dividend day. The expected relation for abnormal volume is to be a concave 

(inverse U-shaped) function of institutional ownership around the ex-dividend day. We formulate 

the following hypothesis to test this: 

 

H3: Shares with heterogeneous ownership show higher abnormal volume around the ex-dividend 

day, therefore we expect abnormal volume to be a concave function of institutional ownership. 

4. Data 
The sample for this study consists of all large- and mid-cap companies listed on the SSE which 

paid at least one ordinary dividend in the time period 2013-2015. By restricting our sample to 

firms listed on the large and mid-cap, we reflect a large proportion (approx. 80%) of the total 

market capitalization, and at the same time avoid common problems with shares listed on smaller 

exchanges. Shares listed on smaller exchanges may have issues with trading liquidity and 

therefore are prone to larger risks of mispricing. Furthermore, special dividends are not 

considered in our analysis, unless it was on the same day as the ordinary dividend. Observations 

where companies paid semi-annual or quarterly dividends have also been excluded in order to be 

able to properly assign dividend yields to individual companies’ dividend policies and for a better 

comparison between different firm’s dividend policies as the vast majority pays annual dividends. 

Further observations have been excluded due to missing values or not being stock listed for the 

whole estimation period (150 days prior the event period). If a company issued both ‘A’ and ‘B’ 

class shares, the share with the highest trading volume is used in our analysis. Our original 

sample consists of 124 firms with 308 ex-dividend dates. Out of these, 17 observations have been 

removed either due to faulty- or missing data, or to interrupting events. The final sample size is 

thus 291 observations, of which the abnormal volume (𝐴𝑉) is adjusted at the top 1% by assigning 

the 99th percentile2. The adjustment is made to correct for tail heaviness which is a common 

                                                      
2 We do not have any outliers in the left tail due to the nature of the data. In order to make as few adjustments as 
possible and remain as close to the original data, we solely adjust the top 1%, instead of winsorizing at both ends. 
Furthermore, winsorizing at both the top and bottom 1% does not improve our results. 
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problem for trading volume. As our market benchmark we use the OMX Stockholm index 

(OMXS).  

 

The majority of our data such as share prices, index prices, trading volumes, ex-dividend dates 

and dividend amounts have been retrieved from Datastream, while the level of institutional 

ownership has been retrieved from Euroclear. To check the validity of the data, all ex-dividend 

dates and dividend amounts were further checked at Morningstar and corporate web pages. 

5. Research design 
The approach for this study is to perform both a standard event study and a regression analysis in 

order to assess the ex-dividend price behaviour on the SSE. The event study is designed in a 

similar manner as MacKinlay (1997) suggests, where drop-of-ratios, abnormal returns and 

abnormal volumes are calculated. The event period for our study is 11 days, ranging from 𝑡−5 to 

𝑡5, where 𝑡0 is the ex-dividend day. Consecutively, dividend yields and the level of institutional 

ownership are considered to allow for testing of our hypotheses in a regression analysis. 

5.1 Ex-dividend price and trading behaviour 
We investigate the drop-of-ratio (𝐷𝑂𝑅) to find whether the ex-dividend day anomaly is evident 

on the SSE. In order to investigate whether the 𝐷𝑂𝑅 is below unity we use the traditional 

approach formulated by Elton & Gruber (1970) in formula (4): 

 

                         𝐷𝑂𝑅𝑖 = 𝑃𝐶𝑢𝑚𝑖−𝑃𝐸𝑥𝑖
𝐷𝑖

. (4)  

 

If the ratio is equal to unity we interpret it as a price drop equal to the dividend. When the 𝐷𝑂𝑅 is 

less than unity the price drop is lower than the dividend and vice versa. However, this equation 

does not consider market movements and may for this reason produce biased results. Therefore, 

we also calculate the adjusted 𝐷𝑂𝑅 (𝐷𝑂𝑅𝑎𝑑𝑗) in line with Liljeblom et al. (2001), which adjust 

for the market movement by using the market model. 

 

 𝐷𝑂𝑅𝑎𝑑𝑗𝑖 = 𝑃𝐶𝑢𝑚𝑖−𝑃𝐸𝑥𝑖−𝐸[∆𝑃]
𝐷𝑖

, (5)  

 



13 

where: 

𝐸[∆𝑃] = 𝑃𝐶𝑢𝑚𝑖 − 𝑃𝐶𝑢𝑚𝑖(1 + 𝐸[𝑅𝑖]) , 

𝐸[𝑅𝑖] = 𝛼𝑖 + 𝛽𝑖𝑅𝑚. 

 

The parameters 𝛼 and 𝛽 are estimated by using the market model with OMXS as a benchmark. 

The parameters are estimated during a 150 trading days time period ranging from 𝑡−155 to 𝑡−6. 

𝑅𝑚 is the return of the benchmark. 

 

We continue by calculating abnormal returns (𝐴𝑅) in line with MacKinlay (1997) around the ex-

dividend day. The abnormal returns are calculated for the whole event period from 𝑡−5 to 𝑡5. To 

calculate the abnormal returns around the ex-dividend day two equations are necessary in order to 

adjust for the decrease in share price due to the exclusion of the dividend. As such Liljeblom et 

al. (2001) adjust by adding back the dividend at t0. Equation (6) is solely for 𝑡0 and equation (7) 

for 𝑡−5 to 𝑡−1and from 𝑡1 to 𝑡5. To adjust for market bias the abnormal returns are calculated by 

using the market model, as MacKinlay (1997) suggests. 

 

                   
𝐴𝑅𝑖𝑡 = 𝑃𝑖𝑡+𝐷𝑖−𝑃𝑖𝑡−1

𝑃𝑖𝑡−1
− 𝐸[𝑅𝑖𝑡], 

 
(6)  

 

 𝐴𝑅𝑖𝑡 = 𝑃𝑖𝑡−𝑃𝑖𝑡−1
𝑃𝑖𝑡−1

− 𝐸[𝑅𝑖𝑡], (7)  

where: 

𝐸[𝑅𝑖𝑡] = 𝛼𝑖 + 𝛽𝑖𝑅𝑚𝑡. 

 

We cumulate the abnormal returns for each day which gives us the cumulative abnormal returns 

(𝐶𝐴𝑅). Several time periods are cumulated in order to be able to see patterns and trends in the 

abnormal returns, the different 𝐶𝐴𝑅s we calculate are 𝐶𝐴𝑅−5,−1, 𝐶𝐴𝑅−1,1, 𝐶𝐴𝑅1,5 and 𝐶𝐴𝑅−5,5. 

 

The abnormal volumes (𝐴𝑉) are also calculated for the same event period from 𝑡−5 to 𝑡5, where 

Dhaliwal & Li’s (2006) approach is used. Similar to Dhaliwal & Li (2006), the estimation period 

for expected volume (𝐸[𝑉𝑖𝑡]) is 80 trading days, equally split around the event window. As such 
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the estimation period for the expected volume ranges from 𝑡−45 to 𝑡−6 and from 𝑡6 to 𝑡45. We 

calculate abnormal volume with the following formula: 

 

 
𝐴𝑉𝑖𝑡 = 𝑉𝑖𝑡−𝐸[𝑉𝑖𝑡]

𝐸[𝑉𝑖𝑡] , 

 
(8)  

where: 

𝑉𝑖𝑡 = the daily trading volume, 

𝐸[𝑉𝑖𝑡] = ∑ 𝑉𝑖𝑡+−6𝑡=−45 ∑ 𝑉𝑖𝑡45𝑡=6
80 . 

 

The abnormal volume is cumulated for each day which gives us the cumulative abnormal volume 

(𝐶𝐴𝑉). Several time periods are cumulated in order to see trends and patterns, the different 𝐶𝐴𝑉s 

we calculate are 𝐶𝐴𝑉−5,−1, 𝐶𝐴𝑉−1,1, 𝐶𝐴𝑉1,5 and 𝐶𝐴𝑉−5,5. 

5.2 Regression analysis 
In order to get a better understanding of the relationships between factors on the abnormal returns 

and abnormal volumes multiple regression models are used in order to investigate the direction 

and shape of the relationships. Initially we started with the following regression models: 

 

                   𝐴𝑅𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖
2 + 𝜀𝑖, (9) 

 

 𝐴𝑉𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖
2 + 𝜀𝑖,             (10) 

where: 

𝛾0 = the intercept, 

𝛽𝑖 = the market risk, 

𝑀𝐶𝐴𝑃𝑖 = the market capitalization, 

𝐼𝑁𝑆𝑇𝑖 = the level of institutional ownership, 

𝐼𝑁𝑆𝑇𝑖
2 = the square of institutional ownership level, 

𝜀𝑖 = the error term. 
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𝐼𝑁𝑆𝑇2 is incorporated since the hypothesized relationship between 𝐴𝑅 and 𝐼𝑁𝑆𝑇, and 𝐴𝑉 and 

𝐼𝑁𝑆𝑇 is expected to be nonlinear. The 𝑀𝐶𝐴𝑃 and 𝛽 are used as controlling variables.  𝑀𝐶𝐴𝑃 is 

used to control for size of the specific firms. 𝛽 is included to assess whether the level of risk has 

an influence on abnormal returns and volumes. Michaely & Vila (1995) show in their model that 

additional risk is induced by the ex-dividend day itself. This risk could affect both trading volume 

and abnormal returns. 

 

Elton & Gruber (1970), Lasfer (1995) and Dhaliwal & Li (2006), have previously shown that 

dividend yield (𝐷𝑌) influences the level of abnormal returns and volumes around the ex-dividend 

day. Similar to Lasfer (1995) and Dhaliwal & Li (2006) the 𝐷𝑌 is added to the initial regression 

models (9 and 10) to find evidence for the existence of a relationship between the dividend yield 

and abnormal returns and abnormal volumes. With the addition of 𝐷𝑌 we get the following 

models: 

 𝐴𝑅𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖
2 + 𝛾5𝐷𝑌𝑖 + 𝜀𝑖, (11) 

 

 𝐴𝑉𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖
2 + 𝛾5𝐷𝑌𝑖 + 𝜀𝑖, (12) 

where: 

𝐷𝑌𝑖 = the dividend yield. 

 

Dhaliwal & Li (2006) also investigated the interaction effects between dividend yields and the 

level of institutional ownership to look for clientele effects. However, the correlation between 𝐷𝑌 

and 𝐼𝑁𝑆𝑇 is only 0.036 in our sample (see Table A1 in the Appendix), therefore we assume no 

interaction and analysing the interaction effect would only result in unnecessary multicollinearity 

and give biased results.  

 

Furthermore, in order to control for event clustering in our sample a robustness check is 

performed, see section 6.6.  
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6. Results 

6.1 Descriptive statistics 
We start our analysis by investigating the distributions of our main variables.  Table 1 presents 

descriptive statistics for the sample of 291 ex-dividend days. Panel A of Table 1 provides 

descriptive statistics for the full sample, while Panel B provides descriptive statistics of the 

sample separated into quartiles of institutional ownership. In Panel A we find that the levels of 

institutional ownership range from 22.34% to 99.85% for the full sample. The mean level of 

institutional ownership is 83.43% and the median slightly higher at 87.13%. Table 1 reveals that 

our sample consists of firms with high levels of institutional ownership and there are only a few 

observations below 50% institutional ownership. Quartile (1) represents the most heterogeneous 

environment as its institutional ownership level is closest to 50% (66.79%), while quartile (4) is 

the most homogeneous environment as the level of institutional ownership is furthest away from 

50% (94.50%). The high levels of institutional ownership in our sample make it hard to properly 

test around the 50% institutional ownership level, which has to be taken into account when 

analysing our results. 

 

The mean 𝐷𝑂𝑅 and mean 𝐷𝑂𝑅𝑎𝑑𝑗 for the full sample is 0.78 and 0.77 respectively. When 

looking at the abnormal returns, we see a positive abnormal return on both the cum- (0.40%) and 

ex-dividend day (0.61%) for the full sample in Panel A. Separating into the different quartiles of 

institutional ownership, a trend is visible where the mean 𝐴𝑅−1 for quartile (1) is highest at 

1.57% and the mean for quartile (4) lowest at -0.43%. At the ex-dividend day the opposite pattern 

is observed, where the mean 𝐴𝑅0 is lowest for quartile (1) and highest for quartile (4), 0.28% and 

1.00%, respectively. The pattern is less clear for volume, but both on the cum- and ex-dividend 

day abnormal volumes are detected. For the full sample, the mean 𝐴𝑉−1 is 62.52% and the mean 

𝐴𝑉0 slightly lower at 59.37%. The abnormal volumes on the cum- and ex-dividend day are quite 

equal among the quartiles, but the highest 𝐴𝑉0 is found in quartile (1) at 77.24%. Further analysis 

of the abnormal returns and volumes will be presented in the next sections. The market 

capitalization (𝑀𝐶𝐴𝑃) reveals that lower levels of institutional ownership are more common in 

smaller sized firms. The dividend yield (𝐷𝑌) is quite similar amongst the quartiles and the mean 

value for the full sample is 3.05% as presented in Panel A. The 𝛽 for the full sample is 0.83, and 

all quartiles are close to the full sample mean as seen in Panel B. 
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Table 1 

This table reports descriptive statistics of our variables. The sample consists of 291 observations from 2013 till 2015. Panel A reports on the complete sample, 
while Panel B reports on the data separated into quartiles of institutional ownership. 𝐼𝑁𝑆𝑇 reports the level of institutional ownership defined as the fraction of 
shares being held besides individual investors. 𝐷𝑌 is the dividend yield. 𝛽 is systematic risk. 𝑀𝐶𝐴𝑃 is the market capitalization which is retrieved quarterly from 
Datastream. 𝑀𝐶𝐴𝑃 is in 10 Billion SEK and the value closest before the ex-dividend day is assigned to the observation. 𝐷𝑂𝑅 is the drop-to-dividend ratio and is 
calculated by dividing the price difference between the cum- and ex- dividend day with the dividend per share. The 𝐷𝑂𝑅𝑎𝑑𝑗 is calculated similarly to the 𝐷𝑂𝑅 
except is market adjusted with the market model. 𝐴𝑅 is the abnormal return and is calculated by subtracting the expected return based on the market model from 
the actual return. 𝐴𝑉 is the abnormal volume which is calculated by subtracting the expected trading volume from the actual trading volume. In Panel A the 
distribution for the whole sample is presented by percentiles (5th, 25th, 50th, 75th and 95th), min and max values together with the mean, median and standard 
deviation. In Panel B the mean, median and standard deviation are displayed for each quartile.  

 

Descriptive sample statistics
Panel A: Total sample descriptives

Mean Median Std Min 5th Pctl 25th Pctl 50th Pctl 75th Pctl 95th Pctl Max Range N
INST (%) 83.4263 87.1268 11.9836 22.3438 60.2752 78.1228 87.1268 91.8387 96.6871 99.8472 77.5034 291
DY (%) 3.0466 2.8818 1.4730 0.4058 1.1388 1.9875 2.8818 3.8012 5.5289 13.2353 12.8295 291
β 0.8304 0.8286 0.3042 0.0778 0.3449 0.5951 0.8286 1.0598 1.3454 1.6055 1.5277 291
MCAP 3.6555 1.0665 6.9325 0.0360 0.1380 0.3234 1.0665 3.1028 19.8118 47.5595 47.5235 291
DOR 0.7775 0.8977 1.0630 -5.0000 -1.0000 0.3529 0.8977 1.2475 2.2500 5.8219 10.8219 291
DORadj 0.7670 0.8960 1.0023 -4.1373 -0.7314 0.4021 0.8960 1.2079 2.0296 7.3547 11.4920 291
AR-1  (%) 0.3958 -0.0114 3.0623 -9.1125 -3.5356 -0.9617 -0.0114 1.2500 6.2025 19.1249 28.2374 291
AR0  (%) 0.6076 0.3392 2.0142 -4.4437 -2.3311 -0.6718 0.3392 1.5471 4.0287 11.8996 16.3433 291
AV-1  (%) 62.5212 33.1718 120.0643 -96.1474 -68.1970 -13.6681 33.1718 93.4499 330.6547 523.3301 619.4775 291
AV0  (%) 59.3740 30.6039 143.9586 -97.8431 -66.6978 -24.7861 30.6039 81.0469 328.6305 820.5750 918.4181 291

Panel B: Quartile descriptives

Mean Median Std N Mean Median Std N Mean Median Std N Mean Median Std N
INST (%) 66.7901 68.8044 10.9684 73 82.7562 82.3472 2.6927 72 89.6471 89.7379 1.3698 73 94.5025 93.9054 2.0978 73
DY (%) 2.9552 2.8747 1.2408 73 3.1525 3.1337 1.2189 72 3.1068 2.7891 1.8324 73 2.9733 2.5886 1.5323 73
β 0.7884 0.7951 0.2925 73 0.8427 0.8375 0.3157 72 0.8366 0.8147 0.3194 73 0.8540 0.8311 0.2903 73
MCAP 0.7039 0.4192 0.6056 73 3.4809 0.6755 8.5002 72 5.4346 2.4269 6.5540 73 5.0003 1.4489 8.0682 73
DOR 0.9280 1.0000 1.2446 73 0.6998 0.9167 1.0756 72 0.8924 0.8833 0.8325 73 0.5886 0.7407 1.0438 73
DORadj 0.9229 0.9449 1.2356 73 0.6669 0.8907 0.9147 72 0.8139 0.9568 0.8228 73 0.6629 0.7643 0.9847 73
AR-1  (%) 1.5687 0.5864 3.6298 73 0.2463 -0.1299 2.4244 72 0.2005 -0.0114 2.7531 73 -0.4345 -0.1954 3.0109 73
AR0  (%) 0.2767 0.1298 1.8791 73 0.7704 0.3146 1.9429 72 0.3819 0.2665 1.5192 73 1.0035 0.6923 2.5360 73
AV-1  (%) 60.7925 29.1807 133.1010 73 55.8226 38.2872 114.0180 72 55.5812 35.6746 94.5106 73 77.7969 32.1554 135.1339 73
AV0  (%) 77.2411 34.6039 194.1552 73 56.5820 27.5241 135.8188 72 35.3126 39.4660 59.9157 73 68.3222 24.9517 151.6433 73

Institutional ownership

Quartile 1  (Low) Quartile 2 Quartile3 Quartile 4  (High)
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6.2 Ex-dividend price behaviour 
We continue with the event study results for drop-of-ratios and abnormal returns which are 

presented in Table 2. The 𝐷𝑂𝑅 and 𝐷𝑂𝑅𝑎𝑑𝑗  presented in Panel B for the total sample are 0.78 

and 0.77 respectively and statistically significant at the 1% level. This indicates that the ex-

dividend price anomaly is evident on the SSE. The mean 𝐷𝑂𝑅 is identical to Elton & Gruber’s 

(1970) results (0.78), which shows that the trading behaviour has not changed since the 70’s in 

such a way to move the 𝐷𝑂𝑅 closer to unity. In accordance with a 𝐷𝑂𝑅 below unity, we also find 

a significant abnormal return at the ex-dividend day (𝐴𝑅0) of 0.61%, at the 1% level. We also see 

a significant abnormal return at the cum-dividend day (𝐴𝑅−1) of 0.40%, at the 5% level. When 

looking at the cumulative abnormal returns (𝐶𝐴𝑅𝑠) for the total sample it becomes clear that 

prices are being pushed up before the ex-dividend day since the 𝐶𝐴𝑅−5,−1 is 0.68%, significant at 

a 1% level. We also notice that prices are being pushed down after the ex-dividend day since the 

𝐶𝐴𝑅1,5 is yielding a negative value of -0.21%, however statistically insignificant. The cumulative 

abnormal return for the whole event period (𝐶𝐴𝑅−5,5)  is 1.08%, significant at the 1% level.  

 

When investigating the different quartiles, we see that especially for the lowest institutional 

ownership quartile (1) the cumulative abnormal returns are high and most significant. Quartile (1) 

is also the only quartile with significant cumulative abnormal returns before the ex-dividend day 

(𝐶𝐴𝑅−5,−1). This can be explained by looking at the abnormal returns in Panel A, since the 𝐴𝑅−1 

for the lowest quartile (1) is 1.57%, which indicates a buying pressure in the lowest institutional 

ownership quartile (1) before the ex-dividend day. The 𝐶𝐴𝑅−5,−1 for quartile (2) through (4) 

shows no similar significant cumulative abnormal returns for this period and neither on the cum-

dividend day (𝐴𝑅−1).  

 

The 𝐶𝐴𝑅−1,1 decreases from quartile (1) through quartile (4) where institutional ownership 

increases, which at first glance may seem counter intuitive since a decrease in abnormal returns is 

expected at the ex-dividend day when ownership is most heterogeneous. But the timing of the 

abnormal returns is crucial to understand the differences amongst the quartiles. For the lowest 

quartile, as mentioned before, the 𝐴𝑅−1 is 1.57% and significant at the 1% level, while the 

quartiles with higher institutional ownership show no significant abnormal returns on the cum-

dividend day. Comparing the abnormal returns between quartile (1) and (4) on the cum-dividend 
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day, we find a significant difference between the quartiles at a 1% level (See Table A2 in the 

Appendix). On the ex-dividend day we find no significant results for quartile (1), while quartile 

(2) through (4) shows significant abnormal returns. Quartile (1) shows an insignificant 𝐴𝑅0 of 

0.28%, compared to quartile (4) which shows a significant 𝐴𝑅0 of 1.00%, and the difference 

amongst the quartiles is significant at the 10% level (See Table A2 in the Appendix).  

 

The period after the ex-dividend day (𝐶𝐴𝑅1,5) shows a negative abnormal return of -0.77% for 

quartile (1), significant at the 10% level. The other quartiles report negative abnormal returns as 

well, but statistically insignificant. This means that for the lowest quartile (1) prices are being 

pushed up before the ex-dividend day, on the day itself no statistical significant abnormal returns 

are measured, and afterwards the prices show negative abnormal returns. For quartile (2) through 

(4) the prices are not significantly being pushed up before the ex-dividend day, while on the ex-

dividend day itself significant abnormal returns are measured and after the ex-dividend day no 

significant abnormal returns are measured. Therefore, the significant abnormal returns for 

quartile (1) compared to quartile (2) through (4) show a difference in buying and selling 

behaviour dependent on the level of institutional ownership. The results are in accordance with 

our first two hypotheses (H1 and H2), where the highest abnormal returns are expected to be 

found in the most heterogeneous ownership (quartile 1) at the cum-dividend day (H1), and the 

lowest abnormal returns are expected to be found in most heterogeneous ownership (quartile 1) at 

the ex-dividend day (H2).  

 

It is important to be aware of the high levels of institutional ownership in our sample which make 

the quartiles cluster close together. Only quartile (1) reports institutional ownership levels notably 

further away from the other quartiles (as seen in Table 1). Therefore, the results for quartile (2) 

through (4), which have lower heterogeneity levels, are relatively similar to each other compared 

to quartile (1). Because of the clustering, we found our results for quartile (1) to show different 

behaviour compared to quartile (2) through (4). To further analyse the behaviour around ex-

dividend days, abnormal volumes are investigated to see if we can detect any trading patterns 

between the different levels of institutional ownership. 
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Table 2 

 
This table reports the results of the event study where abnormal returns (𝐴𝑅), drop-of-ratios (𝐷𝑂𝑅) and cumulative abnormal returns (𝐶𝐴𝑅) are presented in 
Panel A and Panel B, respectively. The results are presented over the event period of 11 days, ranging from 𝑡−5 to 𝑡5, where the ex-dividend day is at 𝑡0. The 
sample consists of 291 observations from 2013 till 2015. The 𝐴𝑅 is the abnormal return, which is the return minus the expected return based on the market model. 
The 𝐷𝑂𝑅 is the drop-of-ratio and the 𝐷𝑂𝑅𝑎𝑑𝑗 is the market adjusted drop-of-ratio.  The 𝐶𝐴𝑅 is the cumulative abnormal return, which is presented for several 
time periods within the event period. The results are presented in quartiles of institutional ownership. The first column presents the total sample and the following 
four columns represent the institutional ownership quartiles. The t-statistics are reported in parentheses next to the mean values. 
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 

Abnormal returns, drop-of-ratios and cumulative abnormal returns
Panel A: Abnormal returns

Low High
Total N=291 Quartile 1 N=73 Quartile 2 N=72 Quartile 3 N=73 Quartile 4 N=73

ARt (%) Mean t -Stat Mean t -Stat Mean t -Stat Mean t -Stat Mean t -Stat
-5 0.0842 (0.88) 0.0205 (0.12) 0.0000 (-0.00) 0.3519* (1.83) -0.0367 (-0.20)
-4 0.1576** (1.98) 0.2948 (1.62) 0.1390 (0.85) -0.0263 (-0.17) 0.2226 (1.65)
-3 -0.0943 (1.17) -0.2518 (-1.50) -0.1165 (-0.54) -0.1137 (-0.92) 0.1044 (0.84)
-2 0.1392 (1.41) 0.0571 (0.29) 0.1808 (0.71) 0.2430* (1.92) 0.0763 (0.39)
-1 0.3958** (2.20) 1.5687*** (3.69) 0.2463 (0.86) 0.2005 (0.62) -0.4345 (-1.23)
0 0.6076*** (5.15) 0.2767 (1.26) 0.7704*** (3.36) 0.3819** (2.15) 1.0035*** (3.38)
1 -0.1095 (-1.13) -0.4023* (-1.86) -0.1128 (-0.67) 0.1030 (0.52) -0.0257 (-0.14)
2 -0.0531 (-0.59) -0.1022 (-0.45) 0.0731 (0.39) -0.1366 (-0.90) -0.0451 (-0.32)
3 -0.0137 (-0.17) -0.3180* (-1.68) 0.0744 (0.44) 0.0526 (0.36) 0.1375 (0.92)
4 0.0092 (0.11) 0.1869 (1.06) -0.1109 (-0.62) -0.2065 (-1.34) 0.1656 (1.23)
5 -0.0386 (-0.46) -0.1338 (-0.85) -0.0290 (-0.14) 0.0813 (0.51) -0.0727 (-0.47)

Panel B: Drop-of-ratios and cumulative abnormal returns

Total N=291 Quartile 1 N=73 Quartile 2 N=72 Quartile 3 N=73 Quartile 4 N=73
Mean t -Stat Mean t -Stat Mean t -Stat Mean t -Stat Mean t -Stat

DOR 0.7775*** (-3.57) 0.9280 (-0.49) 0.6998** (-2.37) 0.8924 (-1.10) 0.5886*** (-3.37)
DORadj 0.7670*** (-3.97) 0.9229 (-0.53) 0.6669*** (-3.09) 0.8139* (-1.93) 0.6629*** (-2.93)
CAR-5, -1 (%) 0.6824*** (2.88) 1.6892*** (3.20) 0.4495 (1.00) 0.6555 (1.59) -0.0679 (-0.14)
CAR-1,1 (%) 0.8939*** (3.81) 1.4431** (2.59) 0.9039** (2.06) 0.6854* (1.71) 0.5433 (1.16)
CAR1, 5 (%) -0.2056 (-1.19) -0.7694* (-1.89) -0.1052 (-0.35) -0.1062 (-0.30) 0.1597 (0.50)
CAR-5,5 (%) 1.0844*** (3.35) 1.1965 (1.50) 1.1148* (1.76) 0.9312* (1.91) 1.0953* (1.69)

Institutional ownership
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6.3 Ex-dividend trading behaviour 
An important point to make when analysing the results for abnormal volume is to realize that 

abnormal volume is positively skewed. With this limitation in mind the conclusions which can be 

drawn from the t-statistics have to be taken with caution3. The event study results for abnormal 

volume are presented in Table 3. When looking at the results in Table 3, large abnormal volumes 

on 𝑡−1 and 𝑡0 are detected for each quartile, with high t-stats often well beyond the 1% 

significance level. These results are in line with Lakonishok & Vermaelen (1986) and Liljeblom 

et al. (2001), and support that dividend capturing activities are taking place. 

 

The institutional ownership quartiles show some differences. Looking at the 𝐶𝐴𝑉−1,1 we see that 

quartile (1) shows higher abnormal volume around the ex-dividend (189.69%) compared to the 

other quartiles. The result is significant at a 1% level and is in line with our expectations. 

Looking at the trading before the ex-dividend day, we see that the 𝐶𝐴𝑉−5,−1 shows significant 

results at the 1% level for quartile (2) and (3), and at the 5% level for quartile (4), indicating 

abnormal trading volumes on the days before the ex-dividend day. Whereas, quartile (1) shows 

no significant cumulative abnormal volumes for the same time period (𝐶𝐴𝑉−5,−1), but it does 

show significant abnormal volumes on the cum-dividend day itself (𝐴𝑉−1). On the other hand 

quartile (1) shows a significant 𝐶𝐴𝑉1,5 at the 5% significance level, whereas quartiles (2) through 

(4) show no significant cumulative abnormal volumes in the same time period. Comparing 

quartile (1) to quartile (4) there is a large difference of abnormal volume before and after the ex-

dividend day. This could indicate that dependent on the level of institutional ownership different 

trading strategies are observed, where short-term traders seem to be more prevalent in quartile (1) 

while long-term traders seem to be more prevalent in quartile (4). However, there is no 

significant difference between the two quartiles on the cum- and ex- dividend day (see Table A2 

in the Appendix). 

 

                                                      
3 Since 𝐴𝑉 is positively skewed, regular t-statistics might produce biased results. Lakonishok & Vermaelen (1986) 
dealt with this by also calculating t-tests for asymmetric populations developed by Johnson (1978). The adjusted t-
statistic is given by the following formula: �̂� = 𝑡 + ( 𝑆

6√𝑁)(1 + 2𝑡2) where: 𝑡=regular t-statistic, 𝑁=number of 
observations and 𝑆=skewness. However, due to the positive skewness in our sample the t-statistics will only increase 
and make the results stronger. Therefore, we use the regular t-statistic. 
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Looking at the results of Table 2 and Table 3 together and considering solely the abnormal 

returns and the abnormal volumes on 𝑡−1 for quartile (1), we see a high and very significant 

abnormal volume combined with a similarly high significant positive abnormal return indicating 

a buying rush at the bid price on the cum-day. On the ex-dividend day itself for quartile (1) no 

significant abnormal returns are detected but we do observe a significant abnormal volume. 

Consequently, a drop in the price is recorded together with a cumulative abnormal volume from 

𝑡1 to 𝑡5. These results support the short-term trading hypothesis and dividend capture behaviour 

for quartile (1). The short-term traders and investors capturing dividends in quartile (1) pushed 

the price up before the ex-dividend day, facilitated a lower abnormal return on the ex-dividend 

day and consequently made the price fall again.  

 

Because abnormal volumes are measured around and on the ex-dividend day for quartile (2) 

through (4), short-term trading may seem to be occurring. However, the abnormal returns show 

no signs supporting the short-term trading hypothesis. Since the abnormal returns are not 

significantly being pushed up beforehand, a positive abnormal return on the ex-dividend day is 

measured and no significant negative returns are measured after the ex-dividend day, which 

indicates that short-term traders are less prevalent in these quartiles. This could therefore hint at 

Kalay’s (1982) suggested combination of short- and long-term traders setting the new 

equilibrium price. Short term-traders may have less influence on the equilibrium price in a high 

institutional ownership environment as the homogeneity is higher, which decreases the amount of 

favourable trading opportunities. Trading opportunities are limited because institutional investors 

with similar preferences hold on to their positions, limiting the amount of shares available to buy.  

 

Our results indicate the possibility of generating an abnormal return around the ex-dividend day. 

Since the results show that short-term trading is taking place for shares with more heterogeneous 

ownership, investors believe a profit can be made around the ex-dividend day regardless of 

transaction costs. If an investor keeps its transaction costs low enough, the investor may profit 

from the anomaly. A possible trading strategy to maximize abnormal returns could be to buy a 

heterogeneous share before the ex-dividend day, sell on the ex-dividend day and buy a 

homogeneous share instead. However, further research of intraday pricing would be necessary in 

order to determine the ideal timing of the sell and buy on the ex-dividend day. 
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Table 3  

This table reports the event study results for abnormal volumes (𝐴𝑉) and cumulative abnormal volumes (𝐶𝐴𝑉) which are presented in Panel A and Panel B, 
respectively. The results are presented over the event period of 11 days, ranging from 𝑡−5 to 𝑡5, where the ex-dividend day is at 𝑡0. The results are adjusted at the 
top 1% by assigning the 99th percentile instead of the original value. The adjustment is made to correct for tail heaviness, which is common for trading volume. 
The sample consists of 291 observations from 2013 till 2015. The 𝐴𝑉 is the abnormal volume, calculated by taking the observed volumes and subtracting the 
average volume estimated through an 80 days time period around the event period. The 𝐶𝐴𝑉 is the cumulative abnormal volume, which is presented for several 
time periods within the event period. The results are presented in quartiles of institutional ownership. The first column presents the total sample and the following 
four columns represent the institutional ownership quartiles. The t-statistics are reported in parentheses next to the mean values.  
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 

Abnormal and cumulative abnormal volume
Panel A: Abnormal volumes

Low High
Total N=291 Quartile 1 N=73 Quartile 2 N=72 Quartile 3 N=73 Quartile 4 N=73

AVt (%) Mean t-Stat Mean t-Stat Mean t-Stat Mean t-Stat Mean t-Stat
-5 12.4181* (1.72) -1.1696 (-0.09) 26.0584 (1.61) 15.2724 (1.08) 9.6981 (0.67)
-4 1.6305 (0.31) -17.3387* (-1.80) 13.6875 (1.11) 9.3959 (1.00) 0.9426 (0.09)
-3 -1.6976 (-0.39) -6.1039 (-0.64) -4.7849 (-0.51) 13.9683 (1.52) -9.9120 (-1.46)
-2 7.1213 (1.64) -3.4272 (-0.42) 22.9471** (2.06) 10.5225 (1.34) -1.3406 (-0.19)
-1 62.5212*** (8.88) 60.7925*** (3.90) 55.8226*** (4.15) 55.5812*** (5.02) 77.7969*** (4.92)
0 59.3740*** (7.04) 77.2411*** (3.40) 56.5820*** (3.53) 35.3126*** (5.04) 68.3222*** (3.85)
1 11.8286*** (2.77) 16.1611* (1.71) 3.1656 (0.41) 17.7771** (2.21) 10.0918 (1.14)
2 10.8170** (1.99) 16.9886 (1.26) 6.2374 (0.60) 8.7119 (0.95) 11.2671 (1.11)
3 9.6594 (1.52) 11.2807 (0.83) 9.7621 (0.76) 12.1262 (0.83) 5.4702 (0.59)
4 2.5176 (0.42) 20.6689 (1.28) 3.6061 (0.32) 3.5683 (0.34) -17.7580** (-2.07)
5 0.8724 (0.18) 20.1884 (1.57) 0.3374 (0.04) -13.4831* (-1.84) -3.5604 (-0.42)

Panel B:  Cumulative abnormal volumes

Total N=291 Quartile 1 N=73 Quartile 2 N=72 Quartile 3 N=73 Quartile 4 N=73
Mean t-Stat Mean t-Stat Mean t-Stat Mean t-Stat Mean t-Stat

CAV-5, -1 (%) 107.919*** (5.34) 38.7400 (1.23) 124.9693*** (3.26) 161.0175*** (3.39) 107.1844** (2.55)
CAV-1,1 (%) 154.1508*** (7.21) 189.6948*** (3.57) 115.6397*** (4.48) 144.2412*** (2.89) 166.5000*** (4.56)
CAV1, 5 (%) 65.6617** (2.87) 143.9968** (2.45) 54.9345 (1.16) 58.0579 (1.34) 5.5107 (0.20)
CAV-5,5 (%) 235.4563*** (6.38) 266.0696*** (3.20) 236.5552*** (2.98) 254.3880*** (3.46) 184.8274*** (3.17)

Institutional ownership
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6.4 Regression analysis for abnormal returns 
A regression analysis is performed in order to investigate the relation between abnormal returns 

and institutional ownership on the cum- and ex-dividend day. On the cum-dividend day we 

expect the relation between abnormal return and institutional ownership to be a concave function 

(Inverse U-shaped), while on the ex-dividend day we expect the relation to be the opposite, a 

convex function (U-shaped). The results of the regression analysis are presented in Table 4. The 

first model (1) investigates the relation between abnormal returns at 𝑡−1 (cum-dividend day) and 

the level of institutional ownership. The control variables are market capitalization (𝑀𝐶𝐴𝑃) and 

market risk (𝛽). In this model we expect the coefficient for 𝐼𝑁𝑆𝑇 to be positive and the 

coefficient for 𝐼𝑁𝑆𝑇2 to be negative in order to find a concave relationship. The regression 

results in Table 4 shows that the expected relation holds where the coefficient for 𝐼𝑁𝑆𝑇 is 

significantly positive at the 10% level and the coefficient for 𝐼𝑁𝑆𝑇2 is significantly negative at 

the 5% level. The result is in line with our hypothesis, and suggests that abnormal returns on the 

cum-dividend day are a concave function of institutional ownership. None of the controlling 

variables have a significant impact on abnormal returns at 𝑡−1. In the second regression model (2) 

where the 𝐷𝑌 is added to the model, we expect the coefficient for 𝐷𝑌 to be positive, due to 

dividend clientele effects. We find the estimate to be negative, but statistically insignificant. The 

other parameter estimates for the second model (2) are similar to the first model (1). 

 

In the third model (3) the same independent variables are used as in the first model (1), but the 

regression model’s dependent variable is abnormal returns at the ex-dividend day (𝑡0). The 

hypothesized relation for abnormal returns on the ex-dividend day is the opposite to the cum-day. 

We therefore expect the coefficient for 𝐼𝑁𝑆𝑇 to be negative and the coefficient for 𝐼𝑁𝑆𝑇2 to be 

positive. This is found to be true where the coefficient for 𝐼𝑁𝑆𝑇 is significantly negative at the 

5% level and the coefficient for 𝐼𝑁𝑆𝑇2 is significantly positive at the 5% level. The results are in 

line with our second hypothesis that abnormal returns on the ex-dividend day are a convex 

function of institutional ownership. None of the controlling variables are significant. In the fourth 

model (4) we add 𝐷𝑌. As for model (2) we expect the coefficient for 𝐷𝑌 to be positive, which is 

what we find, but similar to the previous model statistically insignificant. The other parameter 

estimates are similar to model (3), except for 𝑀𝐶𝐴𝑃 which remains negative, but now significant 

at the 10% level.   
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Table 4  

This table reports the regression results for abnormal returns at 𝑡−1(cum-dividend day) and 𝑡0 (ex-dividend day) of 
291 observations. The following two models are regressed for both days: 𝐴𝑅𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 +
𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖

2 + 𝜀𝑖 and 𝐴𝑅𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖
2 + 𝛾5𝐷𝑌𝑖 + 𝜀𝑖. Model (1) and (3) 

report the first regression model results for 𝑡−1 and 𝑡0. Model (2) and (4) report the second regression model results 
for 𝑡−1 and 𝑡0. The 𝐴𝑅 is the abnormal return, which is the return minus the expected return based on the market 
model. 𝛽 is systematic risk. 𝑀𝐶𝐴𝑃 is the market capitalization of the closest quarterly market capitalization retrieved 
from Datastream before the event date. 𝐼𝑁𝑆𝑇 is the level of institutional ownership, defined as all other investors 
besides individual investors. 𝐼𝑁𝑆𝑇2 is the squared value of 𝐼𝑁𝑆𝑇 in order to find a non-linear relationship. 𝐷𝑌 is the 
dividend yield. The bottom row reports the 𝑅𝑎𝑑𝑗

2 . The coefficients of each variable are reported, with the t-statistic 
presented below in parentheses. 
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 
 
Unexpectedly, no support for the dividend yield influencing the abnormal returns on neither the 

cum- or ex-dividend day is found, while former studies show that dividend yield in general has an 

influence on abnormal returns (see e.g. Lakonishok & Vermaelen, 1986; Lasfer, 1995 and 

Daunfeldt et al., 2009). Furthermore, the market capitalization has a negative coefficient on the 

ex-dividend day which is as expected. Since bigger firms have higher trading liquidity, arbitrage 

opportunities are more easily and better utilized resulting in less abnormal returns. Since both the 

coefficients and the t-stats for the 𝛽 are low in all models, we conclude that the effect of market 

risk has little, if no effect on abnormal returns around the ex-dividend day. The abnormal returns 

are already adjusted for market movements which may have captured all the effects of the 𝛽. 

Michaely & Vila (1996) argued that the ex-dividend day creates additional risk due to unknown 

factors regarding the price drop and investors’ behaviour around the ex-dividend day. Therefore, 

Regression results for abnormal returns at t -1  and t 0 , N=291

Model (1) (2) (3) (4)
AR-1 AR-1 AR0 AR0

Interecept -0.0394 -0.0374 0.0568** 0.0561*
(-0.94) (-0.90) (2.06) (2.03)

β -0.0045 -0.0048 -0.0008 -0.0007
(-0.75) (-0.78) (-0.20) (-0.18)

MCAP 0.0001 0.0002 -0.0003 -0.0003*
(0.25) (0.53) (-1.57) (-1.67)

INST 0.1925* 0.1999* -0.1633** -0.1658**
(1.70) (1.77) (-2.18) (-2.21)

INST2 -0.1602** -0.1655** 0.1228** 0.1246**
(-2.11) (-2.18) (2.44) (2.47)

DY -0.1458 0.0496
(-1.17) (0.60)

0.0334 0.0347 0.0209 0.0187R2
adj
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the ex-dividend day price anomaly may be partially explained as a risk premium besides 

systematic risk, however this is not captured by the 𝛽. 

6.5 Regression analysis for abnormal volumes 
The regression analysis for abnormal volume on the cum- and ex-dividend day is presented in 

Table 5. On both the cum- and ex-dividend day we expect the relationship between abnormal 

volumes and institutional ownership to be a concave function (Inverse U-shaped), as higher 

heterogeneity should increase abnormal volume. Model (1) reports the regression results for 

𝑡−1 (cum-dividend day) for abnormal volume. The direction of the relationship between 

abnormal volume and institutional ownership measured through 𝐼𝑁𝑆𝑇 and 𝐼𝑁𝑆𝑇2 is concave and 

as expected, however the coefficients are far from being significant. The results show an 

indication of our hypothesized relationship, however we cannot confirm the relationship due to 

the lack of significance. The 𝑀𝐶𝐴𝑃’s coefficient is also statistically insignificant. However, we 

find a positive and significant coefficient for 𝛽 at the 5% level. This is the opposite of what we 

expected as Michaely & Vila (1996) argued, that abnormal volume should decrease with an 

increase in risk. Model (2) reports the results for abnormal volume on the cum-dividend day as 

well, but in this model the 𝐷𝑌 is added. The model remains similar for all former parameter 

estimates, however the added variable 𝐷𝑌 is negative and significant at the 10% level, which is 

the opposite of our expectation. Model (3) and model (4) are similar to model (1) and model (2) 

respectively but are considering 𝑡0 (Ex-dividend day) instead. Regardless of being similar 

models, for the ex-dividend day no significant results are found. Since all the t-statistics are far 

from significant we conclude that the variables considered are of no influence to the abnormal 

volume on the cum- and ex-dividend day. It is important to stress the effect non-normality may 

have on our results. Therefore, results based on volume should always be taken with caution. The 

lack of statistical significance may be due to the non-normality in our data, which is amplified by 

our relatively small sample size. This is a recurring phenomenon for all studies considering 

volume. However, based on previous results drawn from Table 3, there is a clear increase in 

abnormal volume around the ex-dividend day, which indicates that dividend capturing and short-

term trading activities are taking place. 
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Table 5  

This table reports the regression results for the abnormal volumes at 𝑡−1(cum-dividend day) and 𝑡0 (ex-dividend day) 
of 291 observations. The following two models are regressed for both days: 𝐴𝑉𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 +
𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖

2 + 𝜀𝑖 and 𝐴𝑉𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖
2 + 𝛾5𝐷𝑌𝑖 + 𝜀𝑖. Model (1) and (3) 

report the first regression model results for 𝑡−1 and 𝑡0. Model (2) and (4) report the second regression model results 
for 𝑡−1 and 𝑡0. The 𝐴𝑉 is the abnormal volume, calculated by taking the observed volumes and subtracting the 
average volume estimated through an 80 days time period around the event period. 𝛽 is systematic risk. 𝑀𝐶𝐴𝑃 is the 
market capitalization of the closest quarterly market capitalization retrieved from Datastream before the event date. 
𝐼𝑁𝑆𝑇 is the level of institutional ownership, defined as all other investors besides individual investors. 𝐼𝑁𝑆𝑇2 is the 
squared value of 𝐼𝑁𝑆𝑇 in order to find a non-linear relationship. 𝐷𝑌 is the dividend yield. The bottom row reports 
the 𝑅𝑎𝑑𝑗

2 . The coefficients of each variable are reported, with the t-statistic presented below in parentheses. 
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 
 

The 𝛽s positive influence on abnormal volume at the cum-dividend day contradicts with 

Michaely & Vila´s (1996) findings. An interpretation of this could be that higher 𝛽 shares have 

bigger price swings, and therefore short-term trading is more probable. As such a higher 𝛽 may 

push up trading volumes before the ex-dividend day. We also see a negative 𝛽 coefficient, albeit 

not significant, in Table 4 for the abnormal return regression models. This could indicate that 

higher 𝛽 shares show more signs of short-term trading since trading volumes are pushed up 

before the ex-dividend day and the abnormal returns are lower. Further research could shed a 

light on this observed behaviour. The insignificant coefficient for 𝐷𝑌 on abnormal returns for 

both the cum- and ex-dividend day indicate that there are no signs of a clientele effects, which 

contradicts with Daunfeldt et al. (2009) findings during the 90’s. However, combining the results 

with volume data gives another perspective. The negative coefficient for 𝐷𝑌 on the cum-dividend 

Regression results for abnormal volumes at t -1  and t 0 , N=291

Model (1) (2) (3) (4)
AV-1 AV-1 AV0 AV0

Interecept -0.8966 -0.7747 0.4510 0.4763
(-0.54) (-0.47) (0.23) (0.24)

β 0.6030** 0.5880** 0.2630 0.2599
(2.50) (2.45) (0.90) (0.89)

MCAP -0,0120 -0.0068 -0.0073 -0.0062
(-1.10) (-0.66) (-0.55) (-0.45)

INST 2.2792 2.7346 0.7733 0.8677
(0.51) (0.61) (0.14) (0.16)

INST2 -1.1775 -1,5060 -0.9771 -1.0452
(-0.39) (-0.50) (-0.27) (-0.29)

DY -9.0315* -1.8729
(-1.84) (-0.31)

0.0114 0.0196 -0.0065 -0.0097R2
adj
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day for abnormal volume indicates that higher yielding shares are either less in favour by buyers 

or investors already holding high yielding shares want to hold on to the shares. If the latter would 

be the case we should see abnormal returns, which we see only in quartile (1) for 𝑡−1 (See Table 

2) and a small abnormal return for the aggregate sample. But further research is required on 

clientele effects since the coefficient for dividend yield on abnormal returns is insignificant.  

 

In short, our results find a presence of the ex-dividend anomaly on the SSE indicated by 𝐷𝑂𝑅s 

below unity. Furthermore, the high level of institutional ownership made it hard to properly 

measure around the most heterogeneous environment. Nonetheless, we do find support for the 

short-term hypothesis and especially in more heterogeneous environments. We also find support 

for our first two hypotheses (H1 and H2), since the expected concave and convex relations holds 

on the cum- and ex-dividend day respectively. For our third hypothesis (H3) indications for the 

expected concave relation are found, however no statistical significance is measured. With our 

results we suggest that the equilibrium price is set by a combination of short- and long-term 

traders, where the level of influence by the short-term traders is affected by the level of 

heterogeneity. Also there are indications for the 𝛽 facilitating more arbitrage trading and the 𝐷𝑌 

coefficients show no signs of an clientele effect. However, both suggestions require more 

research as statistical significance lacks.  

6.6 Robustness check 

To further strengthen our results a robustness check is performed in order to control for event 

clustering. Event clustering is a common problem in event studies, where several events are on 

the same day, as is the case in our sample. Clustering of events can give biased results, as the 

assumption of independent observations may not hold. The robustness check is performed on two 

samples of unique ex-dividend days, which are drawn from the full sample by using two different 

techniques. In the first sample, we randomly select one observation from each ex-dividend day. 

While in the second sample the average value for each ex-dividend day is used instead. Our full 

sample consists of 291 ex-dividend days and our robustness samples consist of 113 unique ex-

dividend days. Due to the small sample sizes in the robustness checks, we mainly investigate the 

distribution of the variables and the signs of the parameter coefficients in the regressions, instead 

of focusing on the t-statistics. The robustness check is otherwise performed in a similar way as 

the methodology for the full sample. 
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The results from the two samples are presented in Table A3 – A6 in the Appendix. The results 

concerning abnormal returns are to a large extent similar to the full sample analysis, where the 

same trends and patterns are visible in the descriptive tables (Table A3 and A4). When looking at 

the regression results in Table A5 and A6, the same nonlinear relations between abnormal returns 

and institutional ownership are seen as hypothesized. Where the coefficient for 𝐼𝑁𝑆𝑇 is negative 

(positive) and the coefficient for 𝐼𝑁𝑆𝑇2 is positive (negative) at the ex-dividend (cum-dividend) 

day. The results regarding abnormal volume are however a bit contrary to previous results, 

especially when looking into the regressions in Table A5 and A6 where only model (4) in Table 

A5 are in line with previous results and expectations. In conclusion, the results for abnormal 

returns are robust for event clustering, while the results for abnormal volumes are not.  

6.7 Limitations 
When considering the results from the analysis, it is important to bear in mind the sample 

characteristics, which solely considers the Swedish market with its own peculiarities. For 

example, institutional ownership is high in our sample compared to other markets such as the US 

or the UK (See for instance Dhaliwal & Li, 2006). The high levels of institutional ownership 

inhibit to adequately measure around the 50% institutional ownership level where heterogeneity 

is highest. Therefore, making the analysis of the differences between institutional ownership less 

robust, but at the same time giving an insight into an environment where institutional ownership 

is high. Also the culture, laws and traditions in the Swedish market may influence the behaviour 

which we attempt to measure, and as such we may have found unexpected results compared to 

other studies in different countries. 

 

Furthermore, the effect of microstructures such as the bid-ask spread or the ticker size effect is a 

possible partial explanation for the ex-dividend day price anomaly. Bali & Hite (1998), Frank & 

Jagannathan (1998), Jakob & Ma (2007) and Al-Yahyaee et al. (2008) show that microstructure 

effects are present in markets and affect the 𝐷𝑂𝑅. The effect may be that the 𝐷𝑂𝑅 shows signs to 

resemble a tax induced or clientele effect based on microstructure effects. However, just as with 

the ex-dividend price anomaly, evidence is inconclusive regarding microstructures and 

contrasting results are found. Our results for example conflict with their findings since the 

increase in trading volume should not occur if it is solely the microstructures influencing the ex-
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dividend price anomaly. It is therefore clear that many aspects encompass the ex-dividend day 

anomaly and with our study we attempt to contribute to this understanding by clarifying the effect 

of heterogeneity.  

 

Another limitation to our study is that we cannot identify the traders and their motives. With our 

approach we are able to observe trading behaviour around the ex-dividend day and whether this 

was mostly reflected by buyers or sellers and are therefore able to find evidence for short-term 

trading. However, we cannot separate dividend capturers, short-term arbitrage traders, long-term 

traders or traders trying to maximize their after tax returns. In order to identify traders a 

qualitative study is required directly investigating motives for trades by different investors 

groups. 

7. Conclusion 
In this study we investigate the relation between institutional ownership as a proxy for 

heterogeneity on abnormal returns and volume around the ex-dividend day using a sample of 291 

observations. We find support for the expected relationships, where on the cum-dividend day the 

abnormal returns are a concave function of institutional ownership, suggesting that abnormal 

returns are highest in heterogeneous ownership environments on the cum-dividend day. On the 

ex-dividend day the expected convex function is observed between abnormal returns and 

institutional ownership, suggesting that abnormal returns are lowest in heterogeneous ownership 

environments on the ex-dividend day. These relations suggest that heterogeneity determines the 

level of influence short-term traders have on the equilibrium price around the ex-dividend day. 

This is in line with the conclusions drawn from the event study, where prices are being pushed up 

in the most heterogeneous shares on the cum-dividend day, and pushed down on and after the ex-

dividend day. Therefore, our interpretation is that in heterogeneous ownership environments 

short-term traders have access to more favourable trading opportunities and are better able to 

exploit the price anomaly.  For abnormal volume the results are troublesome to interpret because 

of the lack of reliability due to non-normality, regardless we see an increase in trading for all 

institutional ownership levels during the event window indicating short-term trading activities. 

There are signs of the expected concave relationship, but it lacks in statistical significance. 
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Unexpected results are found on the cum-dividend day where we observe a negative coefficient 

for dividend yield and a positive coefficient for 𝛽 on the abnormal volume. The observation of 

the positive 𝛽 differs from previous research. This may be due to the observation taking place on 

the cum-dividend day or due to Swedish market characteristics. Also, no support is found for 

dividend clienteles in Sweden, since the coefficient for 𝐷𝑌 is insignificant. 

 

For further research we suggest investigating the bid-ask spread in combination with 

heterogeneity which may shed light on what price the stock is traded at, and therefore help 

identify specific traders. Also an investigation of intraday prices in order to investigate the most 

profitable timing of buy and sells in a potential trading strategy. To continue, qualitative research 

is necessary to specifically investigate investors trading motives and strategies around the ex-

dividend day. Furthermore, in our study we have shown that Sweden may show country specific 

behaviour based on legislation, environment, culture and traditions. Therefore, we also suggest 

cross country analysis for both the cum- and ex-dividend day to investigate whether patterns can 

be seen for specific tax regimes or ownership levels in different markets.  
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Appendix 
Table A1 

 
This table reports the correlation between the variables. 𝐴𝑅0 is the abnormal return on 𝑡0. 𝐴𝑅−1is the abnormal 
return on 𝑡−1. 𝐴𝑉0 is the abnormal volume on 𝑡0. 𝐴𝑉−1 is the abnormal volume on 𝑡−1. 𝐼𝑁𝑆𝑇 is the level of 
institutional ownership which is defined as all shareholders besides individual shareholders. 𝐼𝑁𝑆𝑇2 is the square of 
𝐼𝑁𝑆𝑇. 𝛽 is the systematic risk measure. 𝑀𝐶𝐴𝑃 is the market capitalization of the closest quarterly market 
capitalization retrieved from Datastream before the event date. 𝐷𝑌 is the dividend yield. 
 
  

Correlation matrix, N=291
AR0 AR-1 AV0 AV-1 INST INST2 β MCAP DY

AR0 1.0000

AR-1 0.0695 1.0000

AV0 0.0616 0.0442 1.0000

AV-1 0.0661 0.1675 0.2897 1.0000

INST 0.0860 -0.1741 -0.0614 0.0455 1.0000

INST2 0.1025 -0.1885 -0.0635 0.0410 0.9914 1.0000

β -0.0343 -0.0505 0.0422 0.1361 0.0589 0.0580 1.0000

MCAP -0.0577 -0.0550 -0.0349 -0.0157 0.2422 0.2563 0.2858 1.0000

DY 0.0092 -0.0668 -0.0259 -0.1117 0.0360 0.0325 0.0424 0.2496 1.0000
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Table A2 

This table reports the ANOVA results between quartile (1) and quartile (4) for abnormal returns and abnormal 
volume at 𝑡−1 (cum-dividend day) and 𝑡0 (ex-dividend day). The test is whether the mean of quartile (1) and quartile 
(4) are the same. 𝐴𝑅0 is the abnormal return on 𝑡0. 𝐴𝑅−1is the abnormal return on 𝑡−1. 𝐴𝑉0 is the abnormal volume 
on 𝑡0. 𝐴𝑉−1 is the abnormal volume on 𝑡−1. DF is the degrees of freedom. SS reports the sum of squares. MS reports 
the mean sum of squares, in the last column the F-ratio is reported in parentheses.  
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 
 
 

ANOVA results for abnormal returns and volumes at t -1  and t 0 , N=146

Test:

Source DF SS MS F-ratio
AR-1 Between 1 0.0146 0.0146*** (13.17)

Within 144 0.1601 0.0011
Total 145 0.1748

AR0 Between 1 0.0019 0.0019* (3.87)
Within 144 0.0717 0.0005
Total 145 0.0737

AV-1 Between 1 1.0554 1.0554 (0.59)
Within 144 259.0347 1.7989
Total 145 260.0900

AV0 Between 1 0.2904 0.2904 (0.10)
Within 144 436.9820 3.0346
Total 145 437.2738
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Table A3 

 
This table reports descriptive statistics of the variables for our robustness check. The sample consists of 113 observations from 2013 till 2015, where a random 
sample has been taken for each ex-dividend date from our full sample of 291. Panel A reports on the complete sample, while Panel B reports on the data separated 
into quartiles of institutional ownership. 𝐼𝑁𝑆𝑇 reports on the level of institutional ownership defined as the fraction of shares being held besides individual 
investors. 𝐷𝑌 is the dividend yield. 𝛽 is the systematic risk measure. 𝑀𝐶𝐴𝑃 is the market capitalization which is retrieved quarterly from Datastream. . 𝑀𝐶𝐴𝑃 is 
in 10 Billion SEK, and the value closest before the ex-dividend day is assigned to the observation. 𝐷𝑂𝑅 is the drop-to-dividend ratio and is calculated by dividing 
the price difference between the cum- and ex- dividend day with the dividend per share. The 𝐷𝑂𝑅𝑎𝑑𝑗  is calculated similarly to the 𝐷𝑂𝑅 except is market adjusted 
with the market model. 𝐴𝑅 is the abnormal return and is calculated by subtracting the expected return based on the market model from the actual return. 𝐴𝑉 is the 
abnormal volume which is calculated by subtracting the expected trading volume from the actual trading volume. In Panel A the distribution for the whole sample 
is presented by percentiles (5th, 25th, 50th, 75th and 95th), min and max values together with the mean, median and standard deviation. In Panel B the mean, 
median and standard deviation are displayed for each quartile.  

Robustness check with random sampling
Panel A: Total sample descriptives

Mean Median Std Min 5th Pctl 25th Pctl 50th Pctl 75th Pctl 95th Pctl Max Range N
INST (%) 81.5147 86.3073 13.7732 22.3438 55.7533 74.6065 86.3073 91.1118 97.1783 99.4895 77.1456 113
DY (%) 3.0217 2.9126 1.3506 0.6434 1.1463 1.9231 2.9126 3.8221 5.3908 7.1090 6.4656 113
β 0.8161 0.8190 0.2886 0.1382 0.3267 0.5896 0.8190 1.0431 1.2994 1.4375 1.2993 113
MCAP 3.2328 0.8437 5.1857 0.0799 0.1410 0.3139 0.8437 3.2861 14.5878 26.5677 26.4878 113
DOR 0.7746 0.9286 0.8905 -1.8000 -0.7500 0.3000 0.9286 1.2381 2.2500 4.2128 6.0128 113
DORadj 0.7575 0.8860 0.8322 -2.0384 -0.6300 0.3443 0.8860 1.1410 1.9867 3.8863 5.9246 113
AR-1  (%) 0.2835 -0.0305 2.9006 -9.1125 -3.5356 -1.0633 -0.0305 1.0433 6.2008 10.8878 20.0003 113
AR0  (%) 0.5778 0.3512 1.8323 -4.4437 -2.1886 -0.5093 0.3512 1.5859 3.1886 8.0501 12.4938 113
AV-1  (%) 49.9929 23.5773 104.0944 -91.7738 -69.1622 -15.6552 23.5773 85.4897 307.6583 523.3300 615.1038 113
AV0  (%) 67.6254 37.2004 160.5702 -95.3374 -71.8517 -7.8359 37.2004 81.0469 408.7686 820.5750 915.9124 113

Panel B: Quartile descriptives

Mean Median Std N Mean Median Std N Mean Median Std N Mean Median Std N
INST (%) 61.7761 63.7204 10.5831 29 81.1604 80.9025 2.8080 27 88.9069 89.0048 1.5033 28 94.4459 93.2553 2.4133 29
DY (%) 3.2456 3.0769 1.2882 29 3.0152 3.1809 0.9786 27 2.7634 2.7349 1.3073 28 3.0534 2.5253 1.7263 29
β 0.7650 0.7824 0.2876 29 0.7857 0.8286 0.2666 27 0.8552 0.9250 0.3550 28 0.8578 0.8190 0.2369 29
MCAP 0.6567 0.3546 0.5757 29 1.8945 0.5996 3.0462 27 4.9113 2.0377 5.8096 28 5.4343 2.3780 7.0451 29
DOR 0.8653 1.0000 0.8986 29 0.8346 0.9333 0.6323 27 0.8768 0.9124 1.0549 28 0.5294 0.7500 0.9142 29
DORadj 0.8785 0.8891 0.8803 29 0.7684 0.9645 0.6459 27 0.7842 0.8757 1.0418 28 0.6004 0.7588 0.7211 29
AR-1  (%) 1.0262 0.4870 3.2591 29 -0.3652 -0.1173 1.5533 27 0.9171 0.0145 3.1227 28 -0.4669 -0.6348 3.0702 29
AR0  (%) 0.4295 0.3426 2.1547 29 0.5572 0.0899 1.6053 27 0.3936 0.3761 1.6716 28 0.9231 0.9655 1.8756 29
AV-1  (%) 37.9195 9.9687 91.3769 29 32.0488 -0.5559 105.2188 27 51.9258 36.0459 90.0473 28 76.9066 45.4083 125.2131 29
AV0  (%) 125.3113 54.9659 244.7656 29 57.4255 30.6039 162.0005 27 32.4059 34.9036 53.5307 28 53.4409 28.5242 105.3214 29

Quartile 1  (Low) Quartile 2 Quartile3 Quartile 4  (High

Institutional ownership
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Table A4 

 
This table reports descriptive statistics of the variables for our robustness check. The sample consists of 113 observations from 2013 till 2015, the average for 
each individual ex-dividend day has been taken from our original sample of 291. Panel A reports on the complete sample, while Panel B reports on the data 
separated into quartiles of institutional ownership. 𝐼𝑁𝑆𝑇 reports on the level of institutional ownership defined as the fraction of shares being held besides 
individual investors. 𝐷𝑌 is the dividend yield. 𝛽 is the systematic risk measure. 𝑀𝐶𝐴𝑃 is the market capitalization which is retrieved quarterly from Datastream. 
𝑀𝐶𝐴𝑃 is in 10 Billion SEK, the value closest before the ex-dividend day is assigned to the observation. 𝐷𝑂𝑅 is the drop-to-dividend ratio and is calculated by 
dividing the price difference between the cum- and ex- dividend day with the dividend per share. The 𝐷𝑂𝑅𝑎𝑑𝑗  is calculated similarly to the 𝐷𝑂𝑅 except is market 
adjusted with the market model. 𝐴𝑅 is the abnormal return and is calculated by subtracting the expected return based on the market model from the actual return. 
𝐴𝑉 is the abnormal volume which is calculated by subtracting the expected trading volume from the actual trading volume. In Panel A the distribution for the 
whole sample is presented by percentiles (5th, 25th, 50th, 75th and 95th), min and max values together with the mean, median and standard deviation. In Panel B 
the mean, median and standard deviation are displayed for each quartile. 

Robustness check with mean values of event days
Panel A: Total sample descriptives

Mean Median Std Min 5th Pctl 25th Pctl 50th Pctl 75th Pctl 95th Pctl Max Range N
INST (%) 82.8311 85.1891 9.8393 45.5107 62.4840 78.6955 85.1891 89.7047 94.4186 97.9742 52.4635 113
DY (%) 3.0592 2.9674 1.2175 0.5429 1.1463 2.2436 2.9674 3.6939 4.9326 8.5287 7.9858 113
β 0.8026 0.8017 0.2282 0.1382 0.4381 0.6764 0.8017 0.9462 1.2193 1.4375 1.2993 113
MCAP 3.7736 1.5113 5.0674 0.0945 0.1790 0.5675 1.5113 5.0557 14.0470 26.5677 26.4732 113
DOR 0.7791 0.8729 0.8380 -2.5571 -0.6364 0.4527 0.8729 1.2083 1.8717 4.2128 6.7699 113
DORadj 0.7664 0.8700 0.7638 -2.2205 -0.6300 0.5134 0.8700 1.0996 1.7714 3.8863 6.1067 113
AR-1  (%) 0.3396 0.1540 2.2443 -5.3782 -3.0433 -0.7556 0.1540 1.0787 5.3107 9.3707 14.7489 113
AR0  (%) 0.5296 0.3549 1.3584 -3.3087 -1.8199 -0.1415 0.3549 1.3712 2.6841 4.8723 8.1810 113
AV-1  (%) 53.5374 36.5372 81.9073 -89.5827 -55.9144 4.5816 36.5372 89.5751 205.8397 356.7683 446.3510 113
AV0  (%) 55.6078 39.9941 114.5841 -95.3374 -63.4529 1.5405 39.9941 85.5194 183.2620 820.5750 915.9124 113

Panel B: Quartile descriptives

Mean Median Std N Mean Median Std N Mean Median Std N Mean Median Std N
INST (%) 69.3880 71.1030 8.4210 29 82.0329 82.1638 2.1526 27 87.7662 87.7338 1.2026 29 92.4128 91.4774 2.4442 28
DY (%) 2.9118 2.9126 0.9618 29 2.9495 3.1471 0.8917 27 2.8873 2.8986 0.9100 29 3.4958 3.3374 1.8168 28
β 0.7573 0.7824 0.2531 29 0.8280 0.8286 0.1529 27 0.8200 0.8063 0.2774 29 0.8072 0.8058 0.2100 28
MCAP 1.6417 0.8213 2.3973 29 2.3478 1.2698 2.5715 27 4.2175 3.2744 3.9382 29 6.8968 3.0374 7.8018 28
DOR 1.1121 1.1053 0.7452 29 0.7007 0.8125 0.8023 27 0.5381 0.6237 0.8854 29 0.7594 0.8921 0.8463 28
DORadj 1.0307 0.9991 0.7762 29 0.6652 0.8725 0.7115 27 0.6487 0.7105 0.8590 29 0.7121 0.7482 0.6630 28
AR-1 (%) 0.8923 0.4501 2.1777 29 -0.0864 -0.1133 1.4927 27 0.5383 0.2404 2.8410 29 -0.0280 -0.0225 2.1836 28
AR0 (%) -0.0553 0.0043 1.3326 29 0.6453 0.4180 1.1157 27 0.7855 0.3512 1.3854 29 0.7587 0.8231 1.4555 28
AV-1 (%) 30.8439 11.5750 71.0780 29 46.5083 33.0640 77.4970 27 81.8309 47.4068 101.5433 29 54.5152 45.9479 68.1931 28
AV0 (%) 80.5911 42.9813 194.8103 29 34.3161 27.9616 56.7731 27 62.6736 65.0982 87.7145 29 42.9455 41.3819 51.7719 28

Quartile 1  (Low) Quartile 2 Quartile3 Quartile 4  (High

Institutional ownership
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Table A5 

 
This table reports the regression results of the random sample for abnormal returns and volumes at 𝑡−1(cum-dividend 
day) and 𝑡0 (ex-dividend day) of 113 observations. The following two models are regressed for both days: 𝐴𝑅𝑖𝑡 =
𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖

2 + 𝐷𝑌𝑖 + 𝜀𝑖 and 𝐴𝑉𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 +
𝛾4𝐼𝑁𝑆𝑇𝑖

2 + 𝛾5𝐷𝑌𝑖 + 𝜀𝑖. Model (1) and (2) report the first regression model results for 𝑡−1 and 𝑡0. Model (3) and (4) 
report the second regression model results for 𝑡−1 and 𝑡0. 𝐴𝑅 is the abnormal return and is calculated by subtracting 
the expected return based on the market model from the actual return. 𝐴𝑉 is the abnormal volume which is calculated 
by subtracting the expected trading volume from the actual trading volume. 𝛽 is systematic risk. 𝑀𝐶𝐴𝑃 is the market 
capitalization of the closest quarterly market capitalization retrieved from Datastream before the event date. 𝐼𝑁𝑆𝑇 is 
the level of institutional ownership, defined as all other investors besides individual investors. 𝐼𝑁𝑆𝑇2 is the squared 
value of 𝐼𝑁𝑆𝑇 in order to find a non-linear relationship. 𝐷𝑌 is the dividend yield. The bottom row reports the 𝑅𝑎𝑑𝑗

2 . 
The coefficients of each variable are reported, with the t-statistic presented below in parentheses. 
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 
 
  

Robustness check: Regression results for abnormal returns and volumes at t -1  and t 0 , N=113

Model (1) (2) (3) (4)
AR-1 AR0 AV-1 AV0

Interecept 0.0096 0.0756** 1.3978 0.2778
(0.19) (2.4) (0.77) (0.1)

β -0.0044 -0.0009 0.3624 -0.8257
(-0.41) (-0.14) (0.95) (-1.4)

MCAP 0.0009 -0.0006 -0.0057 0.0295
(1.26) (-1.43) (-0.23) (0.78)

INST 0.0659 -0.2301*** -3.5753 6.6169
(0.47) (-2.65) (-0.71) (0.86)

INST2 -0.0759 0.1692*** 3.0801 -6.1154
(-0.78) (2.81) (0.89) (-1.14)

DY -0.2611 0.1611 -12.0878 -7.8866
(-1.19) (1.18) (-1.54) (-0.65)
0.0000 0.0432 0.0141 0.0124R2

adj
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Table A6 

 
This table reports the regression results of the robustness sample with averages for abnormal returns and volumes at 
𝑡−1(cum-dividend day) and 𝑡0 (ex-dividend day) of 113 observations. The following two models are regressed for 
both days: 𝐴𝑅𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 + 𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖

2 + 𝐷𝑌𝑖 + 𝜀𝑖 and 𝐴𝑉𝑖𝑡 = 𝛾0 + 𝛾1𝛽𝑖 + 𝛾2𝑀𝐶𝐴𝑃𝑖 +
𝛾3𝐼𝑁𝑆𝑇𝑖 + 𝛾4𝐼𝑁𝑆𝑇𝑖

2 + 𝛾5𝐷𝑌𝑖 + 𝜀𝑖. Model (1) and (2) report the first regression model results for 𝑡−1 and 𝑡0. Model 
(3) and (4) report the second regression model results for 𝑡−1 and 𝑡0. 𝐴𝑅 is the abnormal return and is calculated by 
subtracting the expected return based on the market model from the actual return. 𝐴𝑉 is the abnormal volume which 
is calculated by subtracting the expected trading volume from the actual trading volume. 𝛽 is systematic risk. 𝑀𝐶𝐴𝑃 
is the market capitalization of the closest quarterly market capitalization retrieved from Datastream before the event 
date. 𝐼𝑁𝑆𝑇 is the level of institutional ownership, defined as all other investors besides individual investors. 𝐼𝑁𝑆𝑇2 
is the squared value of 𝐼𝑁𝑆𝑇 in order to find a non-linear relationship. 𝐷𝑌 is the dividend yield. The bottom row 
reports the 𝑅𝑎𝑑𝑗

2 . The coefficients of each variable are reported, with the t-statistic presented below in parentheses. 
***    Significance at 1% level. 
**    Significance at 5% level. 
*    Significance at 10% level. 
 

Robustness check: Regression results for abnormal returns and volumes at t -1  and t 0 , N=113

Model (1) (2) (3) (4)
AR-1 AR0 AV-1 AV0

Interecept 0.0072 -0.0004 0.6941 3.8795
(0.09) (-0.01) (0.23) (0.92)

β 0.0113 0.01158* 0.5271 -0.6443
(1.09) (1.92) (1.41) (-1.22)

MCAP 0.0003 -0.0005 -0.0107 0.0123
(0.53) (-1.53) (-0.51) (0.42)

INST 0.0289 -0.0561 -2.3415 -5.4087
(0.13) (-0.43) (-0.29) (-0.47)

INST2 -0.0436 0.0679 2.5724 1.9528
(-0.29) (0.78) (0.48) (0.26)

DY -0.2387 -0.0908 -13.2703* 8.4313
(-1.2) (-0.78) (-1.86) (0.83)

0.0093 0.0821 0.0368 0.0109R2
adj


