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Abstract
The purpose of this paper is to study the disposition effect on the Dutch stock market. This is done by studying the correlation between past stock prices and volume trading. The results show a volume turnover that is higher for winners (stocks, of which the prices have increased) than for losers. This positive correlation is evidence of the disposition effect. November and December were the only two months that did not show a significant difference between the turnovers of winners and losers, this is consistent with tax-motivated trading. I also used different definitions of winner and loser stocks by changing the length of the holding period. This produced the same outcome.
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1. Introduction 




Patterns in trading volume can give us insight in the behaviour of investors towards their capital gains and loses. 

This study investigates the correlation between past stock prices and volume and finds supportive evidence for a positive correlation between the two.

The positive correlation between stock prices and volume has also been called the disposition effect: “The phenomenon that investors are predisposed to holding losers too long and selling winners too early”
.

This means in general when stock prices go up, the traded volume in those particular stocks, which are considered winners, increases compared to stocks which prices decreased (losers) over that same period. The opposite is also true, such that traded volume in stocks that show a capital loss decreases compared to stocks which show a capital gain.

The main objective of this study is to analyse the disposition effect in the Dutch stock market using a methodology that estimates normal and abnormal turnover by a market model. Turnover is a well known proxy for volume that corrects for the size of the company and abnormal turnovers are tested for significant differences between loser and winner stocks. Empirical evidence for the Dutch stock market over a six year period from 2000 to 2006 clearly shows that appreciating stocks have a higher traded volume than loser stocks for different holding times.

A second effect that could influence traded volume is tax-related and considered in the literature to have a negative correlation with past prices. To extend the importance of this subject I also investigated this tax loss hypothesis. In my methodology abnormal turnover in December should be less than other months and a negative correlation would be expected in order to support the hypothesis. This is because the hypothesis tells us that December gives the investor an incentive to realise his or her losses and take advantage of the tax benefits. Although there is a somewhat different pattern in the trading volume for November and December we do not find strong enough evidence for the existence of the tax loss selling hypothesis.

Finally, I propose some rational and behavioural explanations that can explain the disposition effect and I will conclude on further research into this area.

2. Previous studies

Empirical research in the past that studies the disposition effect can roughly be divided into two streams of methodology.
The first one focuses on abnormal volume turnover that is calculated accordance to a market model for volume
. This was a response on earlier research that investigated the tax loss selling hypothesis
. E.A. Dyl (1977) was among the first who found support for the tax loss selling hypothesis using market volume as a proxy. He found that the month December exhibited low abnormal volume for stocks that appreciated (winners) in the past period and high abnormal volume for relatively depreciated stocks (losers) in the same past period. The conclusion that he drew from these results was that investors take into account capital gains tax liabilities.

Later researchers like Statman (1985) and especially Ferris, Haugen and Makhija (1987) give the disposition effect as reason for the results and methodology used by E.A. Dyl. Whatever the interpretations of the results are, the outcome that abnormal volume for losers is higher at the end of the year corresponds.  
After Statman and Shefrin (1985) labelled the tendency to hold on losing stocks for too long and sell winning stocks too soon as disposition effect for the first time, L-S (1986) were the first who started to test this effect by making use of the method just described for every month. They found for every month during a period of 12 sequential years that abnormal volume of winners was higher than for losers except for December, which supports the disposition effect.
The second stream of methodology comes from Terrance Odean (1997) who analysed large discount brokerage house accounts. Odean used for his methodology the following formulas and compared them on significant difference.
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Odean came with supportive evidence of the existence of the disposition effect for a specific group of investors.  
In my study I will test abnormal volume for all months (January to December) for the Dutch stock market according to the first stream of methodology. 
3.1 Methodology

In this study I test the predictions of the disposition effect by identifying the relationship between abnormal volume and past prices. The abnormal volume of winning shares (shares with an increase in past prices) will be compared with the abnormal volume of losing shares (shares that exhibit a decrease in past prices). 

This is done by regressing abnormal volume as the dependent variable with past prices as independent variables   

This method was first implemented by Morse (1981) where he empirically investigated trading volume and price changes surrounding earnings announcements. Trading volume was analysed in the event period and compared to traded volume outside the event period.

Abnormal volume turnover here can be described as the difference in actual volume turnover of a share and volume turnover that would be expected in absence of any event. The event here thus is the disposition effect.
Using this method abnormal volume is calculated by the following market time series regression:
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Where,
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the regression coefficient 
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And,


[image: image10.wmf]it

VT

 is defined as:

Shares of security 
[image: image11.wmf]i

traded
[image: image12.wmf] shares of security i outstanding 

                                                                                                 Of the company

 
[image: image13.wmf]t

VTM

 is defined as: 
 Shares traded on the market
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Turnover volume is a proxy for volume which has as advantage that it controls for company size. This use of relative volume instead of absolute volume allows for valid comparisons between firms whose normal volumes differ in magnitude.  

The definition of shares outstanding is “the number of stocks that have been sold and currently held by investors, including restricted shares owned by the company's officers and insiders, as well as those held by the public”

The total shares outstanding in the market is thus the sum of all the companies shares outstanding on the market.

The market volume turnover controls for market-wide impacts as the market portfolio is a simple average of the turnovers of companies included in the portfolio. For the volume turnover of the market 
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 I thus use a portfolio as proxy of the whole market. The companies in the portfolio can be found in the appendix.

The formula in (1) tells us that in order to estimate the abnormal turnover of stock i we first need to know the actual turnover of share i (
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). This benchmark turnover is also called the normal turnover outside the event period. 
To estimate this ‘normal turnover’ the most used technique is using a market model and originates from Fama (1976)
. Only instead of market return I use the market turnover.

The market model estimates the parameters 
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which we need in regression (1) to estimate the abnormal turnover of stock i and is the following:
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The parameters 
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 can not be estimated inside the same period as where that we estimate the abnormal turnover. This is because the ‘normal turnover’ is conditional on the non-occurrence of the event and  is not allowed to contain related elements within the event period. This event period is the year where the abnormal turnover is estimated over. 

In this study I worked with data blocks of 4 years. The data from the first three years are used to estimate the parameters of the turnover market model (2) and is called the control period. These coefficients (
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) are then used to estimate the abnormal turnover in the fourth year. This is called the event period. We want to study the disposition effect for that year long                       time span.
The parameter
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, is an intercept that can be interpreted as the part of the turnover of the share i that has a constant influence on the fund specific factors over time.  The coefficient 
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reflects the sensitivity of the volume turnover of share i for the chosen market index.   
The number of regressions that have to be executed depends on the amount of stocks in the portfolio and the different periods of time over which we want to know the abnormal volume turnover. For example 50 stocks in the portfolio means that 50 regressions must be executed in order to get 50 
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’s. If we want AVT’s over five years then we need to conduct  250 regressions. With these 250 regressions we can calculate 3000 monthly AVT’s.

After having calculated the abnormal turnovers, we need to sort out the loser stocks and winner stocks and connect them to their corresponding abnormal turnovers. 

The formulas of N-month winners and N-month losers are the following:

N-month winner in month 
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N-month loser in month 
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With these formulas we categorize different definitions of loser and winner stocks. This will make the study not only more reliable but it also provides the opportunity to test for dependency between the different definitions.

3.2 Data
The sample in this study has been collected from the datastream database. Daily Dutch stock data from the period 1997-2008 for volume traded ,outstanding shares, and price was used. Daily data was transformed into monthly data which was necessary because the database only provided average volume traded for an individual company over a month and no totals were given.
The companies in the sample used are all sub divided into the AEX, AMX or AscX index. Also called the Amsterdam All Share index (AAS) and are all the Dutch publicly traded shares on the euronext exchange located in Amsterdam. 
The data consists of 103 companies. This has been reduced to a sample of 67 companies because of incomplete data or to prevent the sample from the survival bias.

Since I needed the previous three years to calculate abnormal volume turnover in year four, I deleted the companies that are not on the index for the four-year periods to eliminate the survival bias. 
I tested the disposition effect from 2000 to 2005. Data from 1997 until 2000 is necessary to estimate abnormal turnover of the year 2000. Coefficients of the turnover market model are determined over 1997 until 1999 and than used to estimate the abnormal volume of the year 2000.

Three definitions of winner and loser stocks will be given
 by transforming monthly price data with
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, where N will be 3, 5 and 11. This captures three different holding times. By making use of these three categories, the results will be more reliable and we also get an idea about the disposition effect over different holding periods.

Average market turnover

Table 1 Panel A gives the average monthly turnover of the Amsterdam All share index corrected for missing data and survival bias.  
Volume turnover here is simply a proxy of trading volume that corrects for the size of the company. It is a relative indictor of the intensity of trading.

Yearly turnover rates in the period between 1997 and 2001 are very and range from 10.91 to 7.90. This is due to the ever decreasing transaction costs and ease to trade stocks in that period starting from the early nineties. That period also experienced good economic conditions for that portfolio (see figure 1). From 2000 turnover rates dropped considerably, although they were still high
 compared to just a few decades ago. This can be explained by the changing economic condition of the market. It is known that from 2000 to 2003 the US stock market consistently dropped and was a bar market. Greed in the years before and 9-11 were mentioned as biggest causes of the fall of the US stock market. Because of the large dependency with the US economy, the Dutch economy was greatly affected. A second event that contributed to the decline of the Dutch stock market was that of the huge Dutch internet provider World Online. In March 2000 World Online collapsed after it had introduced itself to the main Dutch stock exchange, the AEX.
Whenever we see turnover rates going back up again, the economic conditions improve (see figure 2). An exception are the last two values of the turnover end 2007 and 2008 where turnover is high despite bad economic conditions with the credit crunch as main source.

A possible explanation for this exception is rationally explainable because the bubble burst and people massively sold their losing stocks as they had no real expectation that the losing stock would mean revert and become winners again. This contributed to an increase in trade.
In general we see a positive correlation between the turnover of volume and the index which simply means that there is more trade occurring when economic conditions look good. People decide to invest more in the stock market when the economy is flourishing, because investors trust is positively correlated with the condition of the economy.
Panel B presents monthly data on average turnovers. We do not really see considerable differences in turnover rates per month. January and March are the months that are farthest from the average, corresponding to other studies where this was also the case.
However, these months are not significantly different from the average (both months lay within 1 standard deviation from the average), due to a higher variation in the average turnovers per month.

A reason for the high average turnover rate in January could be the high frequency of annual results and analysts recommendations at that time
. 
Panel C gives the average number of days traded per month from, 1997 to 2008. This was done to correct for seasonal variation in trading days. We see that the average trading days per month over that period ranges from 19.6 days in April to 22.3 trading days in October. 
Finally Panel D is constructed by making use of Panel B and C and shows indices of turnover per trading day. This is the correction made for the seasonal differences in trading days. We see that after making the correction, January and March are still the furthest from the average.

Table 1  
	Panel A: Average Monthly Turnover by years.

	Year      97      98      99      00      01      02      03      04      05      06      07      08      Average

AAS     10.91  9.61   8.07   9.42   7.90   4.08   5.08   5.58   6.70   7.83   8.87   9.19     7.77

	Panel B: Average Monthly Turnover per Company by Months. 

	Month    Jan    Feb    Mar    Apr    May    Jun    Jul    Aug    Sep    Oct    Nov    Dec    Average

AAS       8.71   8.26   9.14    7.75   7.50   7.62   7.82   7.29   7.80   8.10   7.24    5.99    7.77        

	Panel C: Average Number of Trading Days per Month

	Month     Jan    Feb    Mar   Apr    May    Jun    Jul    Aug    Sep    Oct    Nov    Dec    Average

Trad days  21.5  20.2   20.4   19.6   21.3    21.1   22.1  22.1   21.4   22.3   21.3    20.3     21.2        

	Panel D: Indices of Average Turnover per Company per trading Day by Months



	Month    Jan    Feb    Mar    Apr    May    Jun    Jul    Aug    Sep    Oct    Nov    Dec    Average

AAS       112   112    122     108    96       98      97      90      99      99      93      80        100            


Figure 1
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Descriptive statistics over the found abnormal turnovers
In table 1 to 6 of the appendix A we see some descriptive statistics over the calculated abnormal turnovers over the years 2000 until 2005
. Table 1 to 5 shows the averages of the abnormal turnovers of all stocks in the portfolio sample per month and per year.

We see that for every year except 2005 there are significant more stocks that exhibit negative abnormal turnover. This results in mostly negative yearly averages [AVG year[b]] and a total negative yearly average over the period 2000-2005. The year 2005 is the only year that has more positive abnormal turnover outcomes as any other year (507 versus 297 negative amounts). The yearly averages [AVG year[b]] are ranging from minus 3.0 % in 2002 to plus 0.8 % in 2005.

If we look at the negative averages in table 2b to 6b we see that it ranges from minus 5.9% in 2000 to minus 1.3 % in 2005. The positive averages display a range from plus 5.8 % in the year 2000 and plus 2 % in 2002.

In table 7 we see the averages taken over the whole period 2000-2005 and see no significant differences in the negative average and positive average (-3.3 and -3.7 %). Finally in the yearly average we see just a slight negative deviation from zero (-0.9 %) despite an almost twice as much amount of negative observations.

Remarkable is that in the period 2000-2003 where for the largest part negative abnormal turnover dominated the outcome comes with a period of economic downturn. The price index of the portfolio used as a proxy for the market index that is used to calculate the abnormal turnover has a value of 947
 (see figure 1) in January 2000 and goes from there all the way down in an almost linear line to 485 at the end of 2003. In 2004, the year where the average was for the first time positive we see a rise in the index from 485 to 520, with an even sharper increase in 2005 to 650. The latter sharper increase resulted for the first time in more positive abnormal counts than negatives.  
This is interesting because this lies in line with expectations that we have over of the disposition effect. It shows on first sight a positive correlation between price and volume. “Such a correlation could be caused by investors who prefer to sell winners and hold losers
”. 
Winners and Losers

To test for the disposition effect by analysing whether there is a positive correlation between price and volume or not, I have chosen for three different winner / loser definitions, that is winners and losers over three different holding periods.

These definitions are the indicators of past prices and will be the independent variables of the regressions used later on (5) (7) to estimate the abnormal turnover of both winner stocks and loser stocks.
The holding periods are considered short term and were selected to capture the holding period over which short term loses or gains could be realised. I choose not to capture long term effects
 or other motives of trading because of the smaller sample size where I calculated the abnormal turnovers over. Long term holding periods are considered to be N values of N=23 and N=35 

The next table shows that the sample used for determining the disposition effect is valid as there are on average no major inequalities between the amount of winners and losers which could lead to biased results. Even for March the month with the lowest amount of losers (32 %) versus winners (68%) is good enough for a reliable analysis as absolutely seen there are enough observations. The higher the N in the table the longer a winner stays a winner and a loser a loser
Table 2
	Average number of Winners per month in % per definition over the period 2000-2005

	Winners    Jan    Feb    Mar    Apr    May   Jun    Jul   Aug  Sep  Oct   Nov   Dec    Average       

	N=3           61      62     64       61      55      46      55    50     48    42     43      50       53 %

N=5           47      54     68       63      62      60      55    51     49    46     48      45       54 %

N=11         46      52     54       51      46      52      53    54     63    53     55      53       53 %

	Average number of Losers per month in % per definition over the period 2000-2005

	Losers      Jan    Feb    Mar    Apr    May   Jun    Jul   Aug  Sep  Oct   Nov   Dec    Average       

	N=3          39     38      36       39      45      54      45    50    52    58     57      50       47 %  

N=5          53     46      32       37      38      40      45    49    51    54     52      55       46 %

N=11        54     48      46       49      54      48      47    46    37    47     45      47       47 %


A Non-Parametric Test
After sorting the winners and losers for the three different values with their corresponding abnormal volume, averages are calculated to see if there is any difference between the abnormal turnover of winners and losers. 
The next table shows how many times the average abnormal turnover of losers is greater than that of winners by month and winner / loser definition over the 6 year period 2000-2005. In other words the numbers in the tables display the amount of violations of the disposition effect. 
The possible range in the next tables goes from 0 to 6.The number zero indicates that the average abnormal volume of losers will not be greater than that of winners in a particular month. The first number in the table (2) indicates that in two of the six January months over the period 2000-2005 the average abnormal turnover of losers is greater than the average abnormal turnover of winners when the winner / loser definition is 3 months. 
Table 3

SAA
	Winner/loser

Definition  
	Jan
	Feb
	Mr
	Apr
	May
	Jun

	3    months
	2
	2
	2
	1
	1
	1

	5    months
	1
	2
	2
	2
	0
	1

	11  months
	3
	3
	2
	1
	1
	2


Number of Years during 2000-2005 in which Average Abnormal 

Turnover of Losers is Greater than of Winners by Month, Winner/Loser

Definition on the Amsterdam All Share Index (SAA)
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SAA
	Winner/loser

Definition  
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	3    months
	0
	1
	2
	2
	5
	4

	5    months
	2
	1
	3
	2
	4
	5

	11  months
	1
	2
	2
	1
	3
	6


Number of Years during 2000-2005 in which Average Abnormal 

Turnover of Losers is Greater than of Winners by Month, Winner/Loser

Definition on the Amsterdam All Share Index (SAA)
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The results in these tables give some mixed results. We see on first sight that in general the abnormal turnovers of winners are higher then the ones of losers, 141 versus 75 (65 % against 35 %). This however does not count for the months November and December. The majority of the abnormal turnovers of losers are greater there than the ones of winners (27 of the 36 which is 75 % against 25 %). This result where abnormal turnovers of losers are relatively high concurs with existing empirical research. This has to do with tax-related motives where tax advantages give investors an incentive to realise their losses. If we exclude November and December the percentage of the number of abnormal turnovers of losers that is higher then the ones of winners decreases from 35 % to 26%. The general tendency of these results for January to October and November to December is the same as in existing empirical evidence for the US market. An important striking difference however is that the number of observations found in table X for January to October are significantly higher, which means that there is less difference between the abnormal turnovers of losers and winners in the period 2000-2005 for the Dutch market.
That there is difference between the abnormal turnovers comes from simple chi-square tests that gave P-values for N=3, 5 and 11 of 0.0179, 0.0437 and 0.1481. So using a 5 percent significance coefficient we can only reject the H0 hypothesis that abnormal turnover of winners and losers are the same for the values N=3 and N=5 against the alternative one-tailed hypothesis that they differ from each other. 
Despite the fact that these results are not as strong as previous empirical evidence for different markets over a different period indicates, one would still not expect that the abnormal turnover of winners would be greater than that of losers. 
The strength of these results may be influenced by the sometimes rare number of observations for winners or losers in a specific month in a specific year. This bias will disappear when we test for significance
 later on over the whole period instead of analysing per year.

Market condition
When analysing the previous analysis in more detail it is worth looking at the movement and the condition of the market
.
Our test period consists of an economic cycle starting on a peak in Jan 2000 and going down where it reaches the through in begin 2003. From 2003 until the end of the test sample period (2005) the market recovers. We also see that in the period 2000-2003 the market suffers from a much higher volatility than the period 2003-2006
. This goes together with a larger movement respectively smaller movement in turnover rates as we see in figure 1 again. 
The prospect theory together with some other theories that will be discussed in chapter 8 predict positive correlation between past prices and volume. So the matching alternative hypothesis would be that the volume of trading in stocks with capital gains will exceed the volume in stocks with capital loses. To see whether this hypothesis is correct we should compare the two periods 2000-2003 and 2003-2006. According to this hypothesis we would expect that the latter period 2003-2006 would have a higher abnormal volume for winners than for the period 2000-2003.
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Table 4

2000-2003
	Winner/loser

Definition  
	Jan
	Feb
	Mr
	Apr
	May
	Jun

	3
	2
	2
	1
	1
	1
	1

	5
	1
	2
	1
	2
	0
	1

	11
	2
	1
	1
	1
	1
	2





2004-2006
	Winner/loser

Definition  
	Jan
	Feb
	Mr
	Apr
	May
	Jun

	3
	0
	0
	1
	0
	0
	0

	5
	0
	0
	1
	0
	0
	0

	11
	1
	2
	1
	0
	0
	0





2000-2003

	Winner/loser

Definition  
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	3
	0
	0
	0
	2
	3
	2

	5
	1
	0
	1
	2
	2
	3

	11
	1
	1
	0
	0
	1
	3





2004-2006
	Winner/loser

Definition  
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	3
	0
	1
	2
	0
	2
	2

	5
	1
	1
	2
	0
	2
	2

	11
	0
	1
	2
	1
	2
	3


Looking at the previous tables we see that there are slightly more observations with higher abnormal turnover rates for losers than winners in the period 2000-2003 than for the other period as the hypothesis would predict. This percentage however is just 61 %, but again this is an outcome in favour of the hypothesis.
Another point of interest when I studied these results is the year 2003. It is a year where the abnormal turnover rates for losers outperformed the abnormal turnover rates of the winners, 23 versus 13. That is a percentage of 64 % against 36 %. This means that for the year 2003 the alternative hypothesis that volume of trading in stocks with capital gains will exceed the volume in stocks with capital loses must be rejected. We can however not reject the two sided null hypothesis for equality, which means there is no significant difference between the amount of higher abnormal turnover for losers as for winners.
An interpretation for this can be a rational one. We can see that 2003 is the year of the through, a point where investors massively expect the market to mean reverse. This can be explained by a rising trust that investors have in the economy. Trade in loser stocks increase because they are expected to appreciate and become winners. Data shows that most loser stocks appreciated in that year. This reason of rational expectations towards stocks has also been mentioned by Odean (1998) 
Tax-loss-selling
Interesting results from the previous analysis are for the months November and December. The only two months where losers have a higher abnormal turnover than winners have. This is consistent with empirical evidence as mentioned before from especially E.A. Dyl (1977) and in a less degree from L-S (1986) and Kato and Bremer (1996).

This could imply that investors want to get rid of their losing investments because they have an opportunity to offset them with tax liability advantages. This is known in the literature as the tax-loss-selling hypothesis. However to draw any further conclusions we need to test for significance over the whole sample period
 as will be explained later on.  

Investors have no incentive to sell those investments before the end of the year. The month November here though needs some elaboration as the tax-loss-selling hypothesis in its purest form is subjective to just the month December. The observed abnormal volume in November however may according to Dyl reflect an early year-end tax consideration. This can be seen as a movement of the tax los hypothesis. Dyl however is anxious in drawing this conclusion. Nevertheless more empirical research in this does strengthens this reasoning.
Studies to these anomalies over different periods in the cross section are also important to search for eventual shifts and or disappearances of these same anomalies.

When anomalies like these are discovered, classical finance theories predict that they will be arbitraged away to prevent eventual free lunches on the market. In the past we already have seen some shifts and even a disappearance in for example the January effect.

Although the mechanism of arbitrage can be limited by transaction costs and other cost barriers
 there is a second aspect why anomalies found in the past keep on existing. That is the aspect of psychological effects. Experimental research shows that people do not learn from psychological biases and keep on making the same judgment errors in a numerous of cases. A good example of this is a study of Odean (1998) to the disposition effect for a special group of investor’s namely professional investors where strong evidence has been found for the existence of that effect.   
Testing for significance 

With supportive evidence found in table 3 for the differences in abnormal values from January to October and November and December we now test whether the differences found are statistically and economically significant.

This can be done in various ways; I will follow methodologies of both L-S (1986) and Dyl. (1977).
The main differences
 between the two approaches is that Dyl distinguishes between price change classes
 and L-S not and takes all the losers together and all the winners together and looks at the total effect. A second main difference in this is that Dyl takes all the December AVT’s, November AVT’s and January AVT’s over the whole period together and performs tests over the difference over those months. L-S instead, tests year per year and compares each single month in that year. After doing that he sums up the results by counting the amount of violations of the hypothesises.

For testing the difference in loser and winner AVT’s I took just like Dyl all the values of the corresponding AVT per month
 over the whole period. The reason I choose for this has to do with the amount of stocks in the sample. Just like Dyl my sample exists of much less stocks than L-S. To test for significance we need enough observations of both losers and winners. This will not be the case when using the method of L-S; it could happen for example that as little as 5 loser stocks versus 62 winner stocks enter the test. It is clear that this gives invalid and heavy biased results. Thus it would not be very fruitful to perform a detailed examination of the results in a further analysis.  
Just like L-S I will make no distinction between the classification criterion used by Dyl because this won’t lead to different conclusions to our topic of interest.
To test for significance a so called One-Way Analysis of Variance was performed. The following cross sectional regressions has been performed.
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Where 
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is the abnormal volume turnover for stock i and 
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 is a binary variable or dummy variable that gets the value 0 if the stock is a loser and 1 if the stock is a winner (see (Eq. 3 and 4)).
A number of 12 x 3 x 2 = 72 regressions have been performed. 
Our interest goes out to whether the Beta β in (5) lead to significant differences between 
[image: image39.wmf]DN

 with a value 0 or value 1 (losers or winners).

Table 5 shows the t-statistics for whether abnormal turnover of losers and winners significantly differ from each other. 
The coefficients in the table for the losers are the betas in (5) when the dummy variable has the value 0. In Other words those coefficients are the mean abnormal turnover of only the losers. The coefficients of the winners on the other hand are the betas in (5) when the dummy variable takes on the value 1. In other words those coefficients are the mean abnormal turnover of only the winners.   

If we look for example to the coefficients of the abnormal volume turnover for February with a winner / loser definition of 3 months we see that they are -1.50 and 0.61 for respectively losers and winners. This means that more trade takes place in winners then for losers 
The results here indicate that for every month abnormal turnover on average over the whole test period for winners are higher than for losers. Even for November and December. The t-values however decide if the differences are significant. The critical value of the t-values here for a significant level of 5 percent is 1.63. If the t-values in the table fall below this critical level there is no reason to believe in difference between the two abnormal turnovers. Striking is that from January to October all the t-values fall above this critical value with one exception for the month May for the winner / loser definition N=3.

Although that for the months November and December winner AVT’s are higher as well there is clearly no significant reason to assume there is difference. Again there is one exception for December with the definition N=11.
A reason that for November and December relatively little difference exist between the AVT’s could be caused by the tax loss selling hypothesis
, but strong evidence for this we do not find since the AVT from the loser stocks are negative and do not differ from their values in for example January. This is contrary to the results found for the US market by Dyl. 
Our results do however seem to match closely with L-S who also show a same pattern in t-values during every month. That is, relatively high t-values from January to October and low t-values during November and December.
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Table 5 
Mean abnormal turnovers of winners and losers and their corresponding t-values of the differences for every month for 3 winner / loser definitions for the SAA over the period 2000-2005 in percentage.
	Winner /                       Jan                                       Feb                                     Mr
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Loser


Definition        Losers    t    Winners          Losers    t    Winners       Losers    t   Winners   

	3                       -1.33    2.03   -0.36               -1.50    3.15    0.61           -1.80   3.53    0.27
5                       -1.71    4.42    0.32               -1.35    3.26    0.78           -1.56    2.67    0.04
11                     -1.55    3.86    0.22               -1.02    2.31    0.48           -1.76    4.31    0.65 



	Winner /                       Apr                                       May                                    Jun 

Loser



Definition        Losers    t    Winners          Losers    t    Winners       Losers    t   Winners   

	3                       -2.19    4.90    0.11               -1.12    1.18   -0.47           -1.64    2.36   -0.53
5                       -1.83    3.39   -0.18               -1.31    1.64   -0.40           -1.81    2.38   -0.68
11                     -1.83    4.45    0.24               -1.44    2.45   -0.11           -1.64    2.09   -0.66 




	Winner /                       Jul                                       Aug                                    Sep 

Loser



Definition        Losers    t    Winners          Losers    t    Winners       Losers    t   Winners   

	3                       -2.49    3.77   -0.63               -1.98    4.22    0.25           -1.51    3.04     0.62
5                       -1.96    1.76   -1.08               -1.98    4.01   -0.15           -1.36    2.53    0.42
11                     -2.18    2.67   -0.85               -1.87    3.49   -0.01           -1.88    3.07    0.35 




	Winner /                       Oct                                       Nov                                    Dec 

Loser



Definition        Losers    t    Winners          Losers    t    Winners       Losers    t   Winners   

	3                       -1.78    2.93    0.10               -1.41    0.97   -0.72           -1.53    0.17    -1.42
5                       -1.95    3.30    0.13               -1.98    1.49   -0.97           -1.80    0.15    -1.11
11                     -2.37    4.18    0.24               -1.74    1.63   -0.55           -2.46    2.83    -0.63 




So far in general we can say that evidence has been found for the existence of the disposition effect for the Dutch stock market for every month

If we for example look at the mean abnormal values for losers and winners based on the prior 3 months, respectively -1.50 and 0.61 we can show the economic interpretation of table X. If we look back at table (1) we see an average monthly mean turnover of 7.7 percent. This means that winners have a volume that is nearly 34 percent more than that from losers.     
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(6)
Categorical regression analysis
The previous analysis compared the winner and loser AVT’s on the basis of price changes of the three different values (N=3, N=5 and N=11). These categories are nevertheless not completely independent of each other. To explore this issue I performed a so called three-way analysis of variance. The term three-way analyses can here be used interchangeable with categorical regression analyses because it provides the exact same results. I use both terms to not cause any confusion to the reader
. Past empirical research however does not find that this dependency has significant effects on the results given in table X for N-values from 1 to 23
.  I have performed this analysis for January February and December.

The abnormal volume turnover was regressed over three binary variables that represent the three different values of N with the following regression:
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(7) 
Where 
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 is the abnormal turnover over month t and D3, D5 and D11 are the binary dummy variables that take on the value zero (one) if the stock decreased (increased)
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 is the intercept and represents the mean abnormal turnover when the price decreased over the past 3 periods, (thus if D3, D5 and D11 have a binary value of 0).
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Where Yi = AVT 
Because we have 3 dummy variables which can take on a binary value of 0 or 1 we can say this regression is respectively polytomous dichotomous. 

The intercept α for the observation period January is calculated with the following belonging scheme: 

	Case
	   AVT
	        N=3
	        N=5
	        N=11

	     4
	-0.03469
	         0
	         0
	         0

	     7
	 0.03471
	         0
	         0
	         0

	    12
	 0.030181
	         0
	         0
	         0

	    …
	 …
	         0
	         0
	         0

	   402
	 0.05259
	         0
	         0
	         0


This scheme means that only the abnormal volume of the loser shares is considered if the stock is a 3-month, 5-month as well as a 11-month loser.
The remaining coefficients other then the intercept estimate the impact of a price increase over the AVT for the corresponding period, the categories (N=3, N=5 and N=11).
To calculate the coefficient β1 we have the following scheme:  

	Case
	   AVT
	        N=3
	        N=5
	        N=11

	    2
	0.0234
	         1
	         0/1
	         0/1

	    3
	0.0884
	         1
	         0/1
	         0/1

	    5
	0.01135
	         1
	         0/1
	         0/1

	    …
	 …
	         1
	         0/1
	         0/1

	   403
	0.01059
	         1
	         0/1
	         0/1


This scheme tells us what the value of Y is when the stock is a 3 month winner and corresponding a 5- and 11-month winner or loser. For this we calculate the regression coefficient as the conditional mean of the AVT with the corresponding scheme and subtract this with the intercept. (β1 = α - b) where b is the conditional mean of the scheme.

The next two schemes were to be used to estimate the regression coefficients for the last two dummy variables
	Case 
	   AVT
	        N=3
	        N=5
	        N=11

	    2
	0.0726
	         0/1
	         1
	         0/1

	    3
	0.0121
	         0/1
	         1
	         0/1

	    5
	0.0419
	         0/1
	         1
	         0/1

	    …
	 …
	         0/1
	         1
	         0/1

	   403
	-0.01014
	         0/1
	         1
	         0/1


	Case
	   AVT
	        N=3
	        N=5
	        N=11

	    5
	0.0270
	         1
	         1
	         1

	    10
	-0.03671
	         1
	         1
	         1

	    11
	-0.00985
	         1
	         1
	         1

	    …
	 …
	         1
	         1
	         1

	   403
	0.00053
	         1
	         1
	         1


Using these schemes gives us the opportunity to calculate the other regression beta’s by making use of an incremental method. β2 for example can be calculated as follow:

β2:  α + β1+ β2 =b2 where α, β1 and b2 is known. So, β2 = b2-α - β1 = 0.2352- -1.751-1.372= 0.6142.
β3= b3- (α + β1 +β2). So, β3 = 0.6283-(-1.751+1.372+0.6142) = 0.3931

Table 6
 parameter values for the regression (7) for the month January
	bn
	Conditional mean
	Standard error
	t-value
	Beta coefficient β

	b0 (=α)               -1.751
	0.00291
	-6.00
	

	b1                       -0.379
	
	
	β1      1.372

	b2                        0.2352 
	
	
	β2      0.6142      

	b3 alternative      0.6283
	
	
	β3      0.3931


The regression thus will be: 
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This can be interpreted as follows: As for example the price increased over the past 3 months and decreased over the remaining two periods the abnormal volume is -1.751 + 1.372 = -0.379. And if the price increased over all the 3 periods the abnormal volume is estimated as -1.751 + 1.372 + 0.6142 + 0.3931 = 0.6283.
This corresponds to the previous results where an increase in stock price triggers a higher trading volume. The abnormal volume in the latter example (when the price increased over all 3 periods) is now some higher. This is according to our expectation because we corrected now for independency between the different holding periods. This supports the disposition effect even stronger: more trading in stocks that increase over a longer period and less trading for stocks that decreased over the three different holding periods.  
The next table shows us the regressions for the other months as well


Table x





Direction of price trend in the previous:

	Observation period
	Intercept
	3 months
	5 months
	11 months

	Jan
	-1.751


	1.372


	0.6142


	0.3931



	Feb
	-1.187

	0.5789
	1.377
	0.6358

	Dec
	-2.443

	0.1183
	0.585
	1.3926


If we now look at the months January and December to see whether tax induced trading plays a role we can draw the same conclusions as the previous results. That is: Less difference between the abnormal volume of losers and winners in December than for January. If we look at the 11-month definition of December we see a larger difference appear. As winners seem to be more attractive to trade in than losers do here, this will be hard to rhyme with the tax-loss-selling hypothesis. We can say that for December the 11-month increase of stocks has a large negative impact on the validity of the tax-loss-selling hypothesis. In general however as we saw before, the winners of January are all significantly higher than for December which speak in favour of the same hypothesis. 
For February we also clearly see positive correlation between past prices and the volume. That is for example when the stock price decreased over all the three periods the abnormal turnover is estimated -1.187 % and an increase in the following 2 periods will result in the estimation of the turnover of -1.187+0.5789+1.377=0.789 % and finally when the stock price also increases on the last 11 month period the AVT will be 0.789+0.3931 = 1.162 %
Explanations for the existence of the disposition effect
One of the most accepted explanations for the existence of the disposition effect is the general tendency that the investor has an unusual high aversion to realize a loss compared to take a win. 
Kahneman and Tversky (1979) were the first who proved that people have an irrational propensity to be more willing to gamble with losses than with profits when there is uncertainty. It was one of their main implications of their famous prospect theory.

The new prospect theory proposed a new alternative utility function based on the results of numerous experiments and mathematical proof.

The value function in figure 3 shows two domains, whereas the investor is risk averse in the domain of gains and risk seeking in the domain of losses. Whenever the investor is in the domain where he realized a loss his utility to hold on to that loss exceeds his utility to realize that loss. This means that the investor is willing to gamble on an outcome with high uncertainty when he is involved in a loss. The function is convex in that area.

In the domain of figure 3 where the investor has realised a gain the function is concave and his utility to make a gain over his gain is low. This concept of extreme risk aversion in the domain of gains is also used by researchers in an attempt to find an explanation for the equity premium puzzle.
 

We can say that the behaviour of investors leading to the disposition effect depends on the reference point which is defined over losses and gains. This could be the most like fully reason
 for the volume pattern found in this paper, although with this research we cannot distinguish among various motivations for the disposition effect that we found.
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This first motivation is an irrational one which is explained in a behavioural way according to the prospect theory that tells us that investors have value functions. A second behavioural motivation is the incorrect expectations of mean-reversion of prices.   

There are also rational motivations for the existence of positive correlation between past prices and volume. One of them is the diversification principle. (Lakonishok and Smidt 1988) This means that investors are forced to sell off their increasing stocks in order to restore their market portfolio. There would be no reason to reinvest this money in stocks that have declined.

A second rational explanation for positive correlation is: “Investors with favourable information which they believe is not yet incorporated into a stock’s price with rising prices and may buy, intending to sell when the price increases to a preset target that fully reflects the information” (Lakonishok and Smidt 1988). This also means they don’t want to sell when the price goes down because they are rationally thinking the information is not yet incorporated in the price.
A third motivation is given by Harris (1988) and can be based on transaction costs. Transaction costs tend to be higher for stocks that are priced lower and they make the assumption that losing investments are more likely to be priced lower than winning investments. I however do not believe this argument is very strong for my data sample and for most previous empirical evidence.

A last motivation is the amount of research attention a company gets. If a company experiences a sudden large increase in price or a price increase over a longer period, it may attract more attention than a company which suffered from unusual decreases. 
9.  Conclusions
This paper comes up with some new empirical evidence about the disposition effect and the tax-loss-selling hypothesis for the Dutch stock market. This part will sum up the most important results followed by a discussion about the limitations of the used methodology and finally a short discussion about further research within this field.
In this research paper I looked at the correlation between past stock prices and current volume over the period 2000-2005. Disposition effect predicts a positive correlation between the two, as tax-induced trading like the tax-loss-selling hypothesis predicts a negative correlation between the two. First a non-parametric test was used to determine whether there is a difference between abnormal volume of winners and losers. Results of this showed that a difference in the abnormal volume that are in line with the predictions of both the disposition effect as well as the tax-loss-selling hypothesis exists. To correct for the data bias, because of the relatively small Dutch stock market, and to test for significance of the difference between the abnormal volumes I used a one-way analysis of variance. The t-statistics showed strong evidence for the existence of the disposition effect over the months January to October. The months November and December did not show significant difference between the abnormal turnovers of winners and losers. This can indicate that tax motivated trading plays a role. We did not find very strong evidence however that supports the tax-loss-selling hypothesis. This is because we would expect that the volume for losers in November and December should be less negative relatively seen to other months. The abnormal volume for winners in January however is significantly greater than for the months November and December and that is in favour of the tax loss-selling concept and coincides with results from earlier empirical research for the US market.
Finally I performed a categorical regression analysis to take into account eventual dependency between the different definitions of winners and losers according to a holding period which I first assumed to be independent. The outcome of this is according to the earlier results that support the disposition effect and even strengthens the hypothesis.

This paper deals with a few small shortcomings that I here like to discuss. This can be divided into two types of limitations, first the data sample used and second the methodology itself. The data sample itself is complete enough because all stocks that are publicly tradable on the Amsterdam Euronext were in it except some few stocks that had to be erased from the sample in order to prevent the survival bias. The Dutch market itself however is relatively small and this gives a problem using this methodology for analysis on a yearly base. So this means it is dangerous to draw conclusions for a particular single year over the existence of the disposition effect. To deal with this I combined the methodology of L-S with the one of Dyl when testing for significance. This way it was possible to draw conclusions about the existence of the disposition effect and tax-loss-selling hypothesis per month measured over the whole sample period.

A second limitation considering the methodology is the ignorance of transaction costs. It is known that transaction costs influences the amount of traded volume, transaction costs for example tend to increase with an increasing volatility. This is because the bid-ask spread increases. That same spread also tends to decrease with increasing company value. Although the increasing turnover over the last decade shows transaction costs play a smaller role in model disturbances than they did many years ago.                   
Last, as already mentioned before by using this methodology we cannot discriminate between several competitive motivations that are causing the disposition effect, but that is also not the goal of this research paper.
A suggestion for further research in this area could be based on more advanced market models that also take into account a distinction between buy and sell data. This will give the advantage that we could say something about the motives that cause the disposition effect.
A last suggestion would be to extend the time series regression with a proxy for transaction costs as an independent variable. This will prevent the bias from changing transaction costs as prices of shares change.
Appendix
A
Descriptive statistics over the found abnormal turnovers
(table 2a to 7a)






(table 2b to 7b)
	Year: 2000
	yearly
	negative
	positive

	AVG jan
	-0.00544
	-0.0496
	0.040067

	AVG feb
	0.002925
	-0.05917
	0.050315

	AVG mr
	0.000983
	-0.04521
	0.069415

	AVG apr
	-0.0178
	-0.05102
	0.060265

	AVG may
	-0.01558
	-0.06375
	0.060368

	AVG jun
	-0.01502
	-0.04113
	0.061788

	AVG jul
	-0.03078
	-0.04976
	0.02973

	AVG aug
	-0.00714
	-0.04881
	0.078104

	AVG sep
	-0.01622
	-0.04746
	0.052197

	AVG oct
	-0.02215
	-0.08255
	0.06734

	AVG nov
	-0.02975
	-0.10237
	0.077829

	AVG dec
	-0.04483
	-0.07156
	0.040403

	observations
	 
	804

	AVG year
	-0.01673
	 

	AVG negative
	-0.05884
	514

	AVG positive
	0.057896
	290


	observations
	 
	804

	AVG year
	-0.02252
	 

	AVG negative
	-0.04801
	580

	AVG positive
	0.043503
	224


	Year: 2001
	yearly
	negative
	positive

	AVG jan
	-0.01371
	-0.05121
	0.038519

	AVG feb
	-0.00815
	-0.03798
	0.048912

	AVG mr
	-0.00576
	-0.04716
	0.042311

	AVG apr
	-0.02186
	-0.04043
	0.037318

	AVG may
	-0.00537
	-0.04005
	0.042932

	AVG jun
	-0.03163
	-0.04542
	0.031601

	AVG jul
	-0.0224
	-0.04375
	0.045639

	AVG aug
	-0.03073
	-0.04713
	0.026118

	AVG sep
	-0.01676
	-0.06396
	0.067794

	AVG oct
	-0.02683
	-0.05343
	0.035706

	AVG nov
	-0.03973
	-0.04964
	0.045227

	AVG dec
	-0.04724
	-0.05455
	0.067859


	Year: 2002
	yearly
	negative
	positive

	AVG jan
	-0.02879
	-0.0397
	0.016527

	AVG feb
	-0.02684
	-0.04428
	0.017223

	AVG mr
	-0.02565
	-0.04042
	0.017772

	AVG apr
	-0.01963
	-0.03841
	0.018779

	AVG may
	-0.027
	-0.04245
	0.022239

	AVG jun
	-0.03036
	-0.0433
	0.018637

	AVG jul
	-0.03969
	-0.04808
	0.022162

	AVG aug
	-0.03237
	-0.04067
	0.014929

	AVG sep
	-0.03519
	-0.04394
	0.039823

	AVG oct
	-0.03312
	-0.04155
	0.029074

	AVG nov
	-0.02949
	-0.04102
	0.014142

	AVG dec
	-0.03051
	-0.04198
	0.017134

	observations
	 
	804

	AVG year
	-0.02989
	 

	AVG negative
	-0.04224
	643

	AVG positive
	0.019458
	161


	observations
	 
	804

	AVG year
	-0.00758
	 

	AVG negative
	-0.02249
	600

	AVG positive
	0.036274
	204


	Year: 2003
	yearly
	negative
	positive

	AVG jan
	-0.01419
	-0.02296
	0.016227

	AVG feb
	-0.01564
	-0.02474
	0.043011

	AVG mr
	-0.02257
	-0.03307
	0.021049

	AVG apr
	-0.01193
	-0.01943
	0.022456

	AVG may
	-0.00617
	-0.02539
	0.055103

	AVG jun
	-0.00769
	-0.02358
	0.035585

	AVG jul
	-0.00277
	-0.02261
	0.051239

	AVG aug
	-0.00057
	-0.01478
	0.026623

	AVG sep
	0.005037
	-0.01698
	0.056772

	AVG oct
	-0.00044
	-0.01993
	0.042236

	AVG nov
	-0.00389
	-0.01835
	0.023775

	AVG dec
	-0.01017
	-0.02513
	0.037518


	Year: 2004
	yearly
	negative
	positive

	AVG jan
	-0.00108
	-0.01589
	0.020857

	AVG feb
	0.007266
	-0.01354
	0.026293

	AVG mr
	0.012347
	-0.01947
	0.033826

	AVG apr
	0.013028
	-0.01225
	0.032318

	AVG may
	0.000902
	-0.0107
	0.018092

	AVG jun
	0.000177
	-0.01136
	0.0144

	AVG jul
	0.002222
	-0.01233
	0.025166

	AVG aug
	0.004895
	-0.01162
	0.034479

	AVG sep
	0.006443
	-0.01376
	0.032914

	AVG oct
	0.001517
	-0.01472
	0.028788

	AVG nov
	0.019517
	-0.00909
	0.038826

	AVG dec
	0.023399
	-0.00951
	0.039488

	observations
	 
	804

	AVG year
	0.007553
	 

	AVG negative
	-0.01292
	418

	AVG positive
	0.029718
	386


	Year: 2005
	yearly
	negative
	positive

	AVG jan
	0.018556
	-0.01087
	0.031991

	AVG feb
	0.028005
	-0.0131
	0.040901

	AVG mr
	0.012515
	-0.01633
	0.026615

	AVG apr
	0.011078
	-0.01218
	0.024923

	AVG may
	0.007761
	-0.01267
	0.025356

	AVG jun
	0.016692
	-0.01862
	0.033958

	AVG jul
	0.005044
	-0.02657
	0.032265

	AVG aug
	0.01301
	-0.02072
	0.033086

	AVG sep
	0.02748
	-0.01663
	0.053735

	AVG oct
	0.021812
	-0.01133
	0.045609

	AVG nov
	0.018507
	-0.01519
	0.034982

	AVG dec
	0.0206
	-0.01226
	0.034583

	observations
	 
	804

	AVG year
	0.016755
	 

	AVG negative
	-0.01583
	288

	AVG positive
	0.034941
	516


	Period: 2000-2005
	yearly
	negative
	Positive

	AVG jan
	-0.00744
	-0.03171
	0.027365

	AVG feb
	-0.00207
	-0.03214
	0.037776

	AVG mr
	-0.00469
	-0.03361
	0.035165

	AVG apr
	-0.00785
	-0.02895
	0.032676

	AVG may
	-0.00758
	-0.0325
	0.037348

	AVG jun
	-0.0113
	-0.03057
	0.032661

	AVG jul
	-0.01473
	-0.03385
	0.034367

	AVG aug
	-0.00882
	-0.03062
	0.035556

	AVG sep
	-0.00487
	-0.03379
	0.050539

	AVG oct
	-0.00987
	-0.03725
	0.041459

	AVG nov
	-0.01081
	-0.03928
	0.03913

	AVG dec
	-0.01479
	-0.03583
	0.039497


	observations
	 
	804

	AVG year
	-0.00873
	 

	AVG negative
	-0.03334
	507

	AVG positive
	0.03696
	297


Appendix
B

List of SAA companies in the sample

AALBERTS INDS.




KAS BANK
AEGON





KENDRION
AHOLD KON.





KPN KON

AKZO NOBEL





MACINTOSH RETAIL
ALANHERI





MEDIQ

AMSTERDAM COMMODITIES



NEDAP

AND INTL.PUBLISHERS



NEWAYS ELEC.INTL.
ARCADIS





OCE

ASM INTERNATIONAL




ORANJEWOUD 'A'

ASML HOLDING




ORDINA
BALLAST NEDAM




PHILIPS ELTN.KONINKLIJKE

BAM GROEP KON.




PORCELEYNE FLES

BATENBURG BEHEER




RANDSTAD HOLDING

BE SEMICONDUCTOR




REED ELSEVIER (AMS)

BETER BED HOLDING




ROOD TESTHOUSE

BINCKBANK





ROTO SMEETS

BOSKALIS WESTMINSTER



ROYAL DUTCH SHELL A

CORIO






SBM OFFSHORE

CROWN VAN GELDER




SIMAC TECHNIEK

CSM CERTS.





SLIGRO FOOD GROUP

DRAKA HOLDINGS




SMIT INTL.CERTS.
DSM KONINKLIJKE




STERN GROEP
EUROCOMMERCIAL PROPS.



SUPER DE BOER

FORNIX BIOSCIENCES



TELEGRAAF MEDIA GROEP

FUGRO





TEN CATE

GAMMA HOLDING




TKH GROUP

GRONTMIJ





UNILEVER CERTS.

GROOTHANDELSGEB.



USG PEOPLE

HEIJMANS





VASTNED OFFICES INDL.

HEINEKEN





VASTNED RETAIL

HES – BEHEER




WERELDHAVE

HOLLAND COLOURS




WESSANEN KON.CERTS.

IMTECH





WOLTERS KLUWER

ING GROEP







Appendix C
	Group Statistics

	
	V1
	N
	Mean
	Std. Deviation
	Std. Error Mean

	V2
	1
	243
	-3,606493056287542E-3
	4,715130013237752E-2
	3,024757313785444E-3

	
	0
	159
	-1,330273970576121E-2
	4,658944807374416E-2
	3,694783567261594E-3


	Independent Samples Test

	
	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	
	
	

	
	
	F
	Sig.
	t
	df
	Sig. (2-tailed)

	V2
	Equal variances assumed
	,027
	,869
	2,026
	400
	,043

	
	Equal variances not assumed
	
	
	2,031
	340,807
	,043


This is a test for January for value N=3
As Described before we needed to perform 36 of these tests to come to the results of table 5 on page 22. For January N=3 I needed to sort all the January losers over the period 2000-2005 and all the winner AVT’s over that same period in a column before I could perform the test. So in total there were 72 columns.

I tested for equal variances and they all passed the test.  
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� Shefrin and Statman 1985


� Market model for volume to calculate abnormal volume turnover was firstly introduced my Morse (1981) and extensively explained in the section methodology. 


� See chapter tax loss selling on page 18. 


� Source definition: Investopedia


� The original market model of Fama (1976) is � EMBED Equation.3  ���where � EMBED Equation.3  ��� is the return over the market index. 


� Winner (loser) stocks are stocks that increased (decreased) over the previous period. 


� Compared to empirical research in the past. See Lakonishok and Smidt 1986 i.e.


� This reason has been given by Dimson and Marsh 1984).


� For every year that abnormal turnover is calculated I used data 3 years prior this period to estimate market coefficients in order to come to the abnormal turnovers. 


� This index number has only relative and no absolute meaning.


� Odean 1998. 


� I did not find evidence that this market shows much distinction between long and short term gains and loses, especially because of the relatively high turnover rates and market turbulence. (Also see Bremer and Kato 1996 who also only use short term holding periods)    


� See page 20: Testing for significance.


� The test sample gives a good indication of the market condition since most of the stocks of the SAA are in the sample.


� In this analysis I also take the year 2006 in account for a better comparison. Abnormal turnover rates have been calculated in preliminary analysis.   


� Results can be biased as for some years there is a too large gap between the number of winners and losers 


� See Barberis and Thaler 2002: Limits to arbitrage


� A third difference is that Dyl does not distinguish between different holding periods. According to this study I will make this distinction.


� Dyl uses three classification criterion of� EMBED Equation.3  ���,� EMBED Equation.3  ���, and � EMBED Equation.3  ���. Also he divides losers and winners into 10 price change deciles.


� Dyl only analysis 3 months, I will just like L-S analyse every month.


� Relatively seen there is more trading in loser stocks as compared to winner stocks in all the other months. 


� Appendix C shows an example of the output of one of these 36 tests I performed.


� Although the loser and winner AVT’s of November and December seems not to differ significantly, the low abnormal values of the losers coincide with those of other months. Alternative motivations for why abnormality is relatively low for winners can be found in Dyl 1977.


� Previous studies use the term three-way analyses without making it obvious that they do so by categorical regression analyses which I find a term that is more appropriate. 


� See L-S p. 966


� See i.e. Benartzi, S. and R.H. Thaler, 1993 and 2001


� Argued by Kahneman, Odean, and Haugen.


� Most research uses samples that consist for the majority out of higher priced stocks. Haugen on the other hand is the only one who uses a sample of 15 of the smallest stocks
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