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Abstract 

This paper examines whether the phenomena of price drift around quarterly earnings re-
leases exist among firms listed on the large cap. list at the Stockholm Stock Exchange for a 
time period ranging from the first quarter of 2003 to the second quarter of 2006. It fur-
thermore examines the ability of the variables forecast error, relative to analyst’s estimates, 
and firms’ size to explain the variation in price drift among firms. 

A sample of some 30 firms were drawn in the first three quarters of each year between 2003 
and 2005, for the year of 2006 only the fist two quarters were included in the study. For 
each quarter all firms were classified into three different portfolios on the basis of earnings 
deviations relative to mean analyst’s estimates (forecast error). The returns for each firm in 
all portfolios were investigated during 20 days post- and pre quarterly earnings release date, 
resulting in an event window totaling 41 days. In order to clear out effects from general 
market movements the Capital Asset Pricing Model, CAPM, was used in which betas were 
estimated for all firms each quarter. 

The findings from this study indicate that price drift, measured by cumulative abnormal re-
turn, occur for firms with both negative forecast error as well as positive. For firms with 
positive error, statistically significant positive price drift was found for both the pre- and 
post period. As for the firms with earnings below analyst’s mean estimates, negative prean-
nouncement drift was statistically supported. 

The ability of firms size and forecast error to explain the variation in price drift on a stock 
level was very weak, R2 measures of below 5% was reported. However, forecast error was a 
strongly significant independent variable in the context of the regressions run for both pre- 
and post-announcement drift. The firms below the lower market cap. quartile in the sample 
show, on average, lower pre-announcement drift than the firms belonging in the largest 
quartile. 

Concerning market efficiency among the large cap. firms the price drift found is an indica-
tion of market inefficiency both it terms of the semi strong and the strong form. However, 
care should be taken before generalizing the results from this study but. Possible misspeci-
fication of the equilibrium return model will skew the price drift measurement. Moreover, 
speculation is not explicitly controlled for in this test. Finally, this study is done within a li-
mited time span; hence generalization over time is not possible. 



 

 i 

Table of Contents 

1 Introduction .......................................................................... 1 
1.1 Background ................................................................................... 1 
1.2 Problem......................................................................................... 2 
1.3 Purpose......................................................................................... 3 
1.4 Research questions....................................................................... 3 
1.5 Delimitations.................................................................................. 3 
1.6 Literature search ........................................................................... 4 

2 Frame of reference ............................................................... 5 
2.1 Efficient market hypothesis ........................................................... 5 

2.1.1 Assumptions of the EMH .................................................... 6 
2.1.2 Forms of efficiency.............................................................. 6 

2.2 Stock market equilibrium theory .................................................... 7 
2.2.1 Capital asset pricing model, CAPM .................................... 8 

2.3 Phenomena of price drift ............................................................. 10 

3 Method ................................................................................ 13 
3.1 Quantitative vs. qualitative approach........................................... 13 
3.2 Validity and reliability................................................................... 13 

3.2.1 Validity .............................................................................. 13 
3.2.2 Reliability .......................................................................... 14 

3.3 Financial event study methods.................................................... 14 
3.3.1 Steps in an event study .................................................... 14 

3.4 Conducting our study .................................................................. 15 
3.4.1 Data gathering .................................................................. 15 
3.4.2 Beta estimations ............................................................... 15 
3.4.3 Event study specification .................................................. 16 
3.4.4 Econometric considerations.............................................. 20 

4 Statistical findings.............................................................. 21 
4.1 Initial remarks .............................................................................. 21 
4.2 Descriptive results and analysis .................................................. 21 

4.2.1 Good-news portfolio.......................................................... 23 
4.2.2 Bad news portfolio ............................................................ 25 
4.2.3 No-news firms................................................................... 26 
4.2.4 Firm size effect ................................................................. 28 
4.2.5 Efficient market implications ............................................. 33 
4.2.6 Accuracy of analyst estimates .......................................... 33 

5 Conclusion.......................................................................... 36 

6 Discussion .......................................................................... 37 
6.1 Evaluation and critique of the study............................................. 37 
6.2 Recommendations for further research ....................................... 37 

 



 

 ii 

Figures 
Figure  2-1 Example of beta regression .......................................................... 9 
Figure  2-2 Example of plot of cumulative abnormal return in a 40 days event 

window. Adopted from McKinley(1990) ........................................... 11 
Figure  3-1 Event timeline ............................................................................. 17 
Figure  4-1 CAR of portfolios......................................................................... 22 
Figure  4-2 Mean abnormal return for good-news firms ................................ 23 
Figure  4-3 t-statistic for good-news firms ..................................................... 24 
Figure  4-4 Mean abnormal return for bad-news firms .................................. 25 
Figure  4-5 t-statistic for bad-news firms ....................................................... 26 
Figure  4-6 Mean abnormal return for no-news firms .................................... 27 
Figure  4-7 t-statistic for no-news firms ......................................................... 27 
Figure  4-8 MAPE for analyst estimates........................................................ 34 
Figure  4-9 Percentage of firms with neg. FE................................................ 35 
 

Tables 
Table  3-1 Data sources................................................................................ 15 
Table  4-1 t-statistics for the good-news firms............................................... 25 
Table  4-2 t-statistics for the bad-news firms................................................. 26 
Table  4-3 t-statistics for the no-news firms................................................... 28 
Table  4-4 Correlation matrix for the regressors............................................ 29 
Table  4-5 Regression output ........................................................................ 31 
 

Apendix 
Appendix 1 – Sample firms .......................................................................... 41 
Appendix 2 – 2003 ....................................................................................... 43 
Appendix 3 – 2004 ....................................................................................... 45 
Appendix 4 – 2005 ....................................................................................... 47 
Appendix 5 – 2006 ....................................................................................... 49 



Introduction 

1 

1 Introduction 

This section introduces the background and problem as well as the purpose and related research questions 
used in the study. The chapter will be concluded with a presentation of the literature search. 

1.1 Background 

In the beginning of the 1980’s, Lev & Ohlson summed up the early research on capital 
market efficiency as largely in favor of a semi strong capital market. However, as more 
studies were conducted, disquieting evidence started to add up. 

Perhaps the evidence most damaging to the naïve and unwavering belief in market efficiency was 
the accumulation of results indicating the existent of persistent price adjustment after the earnings 
announcements were made; this is obviously incompatible with the instantaneous-adjustment 
property of informationally efficient markets. (Lev & Ohlson, 1982, p.284) 

An efficient capital market, in which prices reflect all available information (Ross, Wester-
field & Jordan, 2003) is often assumed within the field of finance. Nevertheless, studies 
have shown that this is not always the case, and implications of these market inefficiencies 
are quite severe and accordingly the area has been subject to rather extensive research over 
the years. Most notably, the prices of real assets are assumed to be set by the prices of fi-
nancial assets, thus a capital market that inefficiently prices financial assets will also cause 
real assets to be priced out of equilibrium. Hence, in economics terms, the economy would 
suffer from social loss since security miss pricing leads to improper real investments (Bo-
die, Kane & Marcus, 2002). 

Even though most research on market efficiency has been carried out on the US market, 
there are some studies carried out on the Swedish market. One of the more extensive stud-
ies is a doctoral thesis written by Kerstin Claesson (1987) at Stockholm School of Econom-
ics. She performed six tests using a sample with the longest ranging from January 1978 to 
may 1985. The strongest indication against market efficiency in the study was the turn of 
the year effect which exhibited basically all criteria for market inefficiency. For the rest of 
the tests, the results were either mixed or less significant. Drawing from results from Amer-
ican studies, Claesson concluded that overall the Swedish stock market was efficient even 
though it showed some signs of inefficiencies during the period examined (Claesson, 1987). 
The findings in Claesson’s study was supported by Forsgårdh and Hertzen (1975) who 
concluded that the Swedish market was efficient in the sense that prices were immediately 
reflecting new information. 

One popular stream of research when it comes to examining market efficiency is the so 
called event studies. Much research has been done on investigating the post- and pre secu-
rity return surrounding an event such as earnings release or dividend announcement. This 
particular line of event studies are of specific interest since we, in the case of an efficient 
market, would expect to find that stock prices fully incorporate the information value of 
the news synchronously with its release (Bodie et al. 2002).  One of the more famous stud-
ies is done by Foster, Olsen and Shevlin (1984) who, by using a time series earnings expec-
tation model, found evidence of both pre- and post-announcement drift around quarterly 
earnings releases in a sample of 2000 US firms. From an investor perspective the post an-
nouncement drift is more interesting since it would allow an astute investor to earn abnor-
mal returns by longing firms with positive earnings surprise and shorting those with a nega-
tive surprise. The pre-announcement drift, although not possible to leverage for the aver-
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age investor1, is interesting from an information perspective; large drifts prior to earnings 
releases might indicate that monopolistic information is leaking into the market. 

This thesis will focus on the announcement drift around quarterly earnings releases among 
the large capitalization firms (large cap.) on the Stockholm Stock Exchange using an event 
study approach similar to the one used by Foster et al. (1984). Earnings releases are impor-
tant in the sense that they imply significant information injections in the market and are 
thus suitable as choice of event. 

1.2 Problem 

Under the efficient market hypothesis, as put forward by Fama (1969), we would expect 
stock prices to immediately react to information that is new to the market. This implies that 
we would not observe any risk adjusted excess return during the period immediately fol-
lowing after an event when new information is passed on to the market, as in case of an 
earnings release. In line with the same reasoning, we would not observe any abnormal 
movements in the stock price prior to an earnings release since the new information has 
not yet reached the actors in the market2. 

As shown by Foster et al. (1984) the above set conditions do not always hold true. Fur-
thermore, Randleman, Jones and Latan (1982) summarized the previous research on an-
nouncement drift and concluded that the result was remarkably consistent with the notion 
that security prices fail to instantly assimilate all the information that is conveyed on the 
announcement day of quarterly earnings. Evidence on announcement drift from the Swed-
ish market was provided by Ridder (1990) who studied price drift around trading halts. He 
found statistically significant drift for the four days preceding the halt and pointed to in-
formation leakage as one possible explanation. He furthermore found that 85% of the price 
adjustment takes place immediately after the halt, leaving some 15% resulting from drift. 
Foster et al. (1984) also found evidence that firm size had limited impact on the drift when 
running a regression with size and forecast errors as regressors. The conclusion was that 
the smaller the firm, the larger the magnitude of the drift albeit a small (but still statistically 
significant) effect. 

However, even though the above mentioned studies suggest that the market is inefficient, 
one has to bear in mind that the choice of model has a significant impact on the outcome 
of the results. Depending on the model chosen, the result may be that the market is indeed 
inefficient but it might also be the other way around. For example, looking closer at the 
study by Foster et al. (1984) the evidence of both pre- and post announcement drift is only 
significant when using a time series approach when constructing earning forecasts. On the 
other hand, when an earnings forecasting model based on security returns are used, the re-
sult is quite striking; price drift is limited. Thus, it is evident that depending on how the 
models are constructed the outcomes will vary.  

To conclude, the underlying problem this thesis will focus on is investigating price drifts 
around earnings releases for the large capitalization firms on the Stockholm Stock Ex-
change. 

                                                

1 If the investor is not either clairvoyant and can foresee earnings before they are released or has got access to 
monopolistic information   

2 If we assume that the market is efficient in the strong form, i.e. no information leakage occurs 
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1.3 Purpose 

This thesis will investigate whether the phenomena of price drift surrounding quarterly 
earnings releases exist among the large cap. firms on the Stockholm Stock Exchange. 

1.4 Research questions 

Considering the issues that have been raised in the previous sections, the research ques-
tions are as follows: 

� Does price drift around quarterly earnings releases exist among the large cap firms 
on the Stockholm Stock Exchange? 

� If so, what are the characteristics of the price drift in terms of pattern and magni-
tude? 

� How do factors such as firm size and magnitude of the earnings surprise relative to 
analyst estimates affect the drift? 

� What indications can be found concerning market efficiency in light of price drift 
for the large cap. list? 

1.5  Delimitations 

Since this thesis is constrained by factors such as time and available resources, some limita-
tion are inevitable. The main delimitation is the use of only large cap. firms from the 
Stockholm Stock Exchange as oppose to using the exchange as a whole or for that matter 
the newly established Nordic Exchange. The primary reason for this is the inherent diffi-
culties in gathering analyst estimates for middle and small cap firms which, in general, are 
not as widely traded nor actively followed by financial institutes or analysts. Large cap. 
firms on the other hand do not suffer from these shortcomings and are thus more appro-
priate given the restraints of this study. And, even more importantly, since analyst estimate 
are used as a benchmark in this study the availability of such are fundamental. 

The seemingly short time frame of eleven quarters between 2003 and 2006 used to draw in-
ferences whether price drift exist among the large cap. firms on the Stockholm Stock Ex-
change were chosen for one major reason. The difficulty of obtaining data for the entire 
sample is time-consuming and since the authors argue that including additional quarters 
ought to not generate any further utility as far as the accuracy of the inferences drawn from 
the sample is concerned, it is not economically motivated. Nevertheless, great caution is 
warranted when it comes to extending the conclusion drawn from the sample to periods 
other than the chosen one. However, since this thesis never intended to be concerned with 
earlier time periods, this is not an issue. 

The reasons behind any price drift are difficult to test for and the purpose of this paper is 
not primarily to investigate the underlying, explaining factors behind the drift since these 
are complex and difficult to test for. Hence, these factors are outside the scope of this the-
sis but the authors have nevertheless the intention to offer some possible explanations, 
both based on their own reasoning as well as earlier research on the subject. Note that 
these explanations are not tested for in this particular context and might not hold true. 
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1.6 Literature search 

In order to fully understand and correctly utilize the theories used in this paper, extensive 
and careful studying of previous research related to the concept of price drift, market equi-
librium and the efficient market hypothesis have been conducted. The main source of em-
pirical research were articles found in academic journals such as Journal of Finance and 
Journal of Financial Economics. These articles include the pioneering work of Foster, Ol-
sen and Shevlin on Earnings Releases, Anomalies and the Behavior of Security Returns, William 
Sharpe’s work on Market Equilibrium and Risk. Maurice Kendall’s test on Time Series and fi-
nally Eugene F. Fama’s discussion on the Efficient Market Hypothesis. 

These articles were found using academic databases such as JSTORE and Libris and 
through the reference lists and suggested readings sections of various course text books. 
The necessary data for the statistical tests and regressions were found using the databases 
of OMX, Affärsvärlden and Affärsdata. 
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2 Frame of reference 

This section presents the most relevant theories in order to facilitate the readers understanding of the findings 
of the thesis. These theories include the Efficient Market Hypothesis, the concept of market equilibrium and 
the Capital Asset Pricing Model as well as a short introduction to the fundamentals of price drift. The au-
thors have intentionally kept this section relatively short in order to not shift the focus from the core of the 
thesis. 

2.1 Efficient market hypothesis 

When starting to analyze stock prices, theorists believed they ought to find a pattern of pe-
riodic ups and downs. Finding such a pattern would allow users to forecast price apprecia-
tions and depreciations and thus make abnormal returns on their investments, (Bodie et al. 
2005). Nevertheless, in the fifties, the economist and statistician Maurice Kendall (1953) 
was unable to find any predictable patterns in his analysis of stock prices but instead dis-
covered that prices were as likely to go up as down regardless of past performance. Stock 
prices were thus assumed to move randomly. 

At this time some economists argued that this was due to irrational behavior of the inves-
tors who were using no logical rules (Bodie et al. 2005). The lack of a predictable pattern 
could on the other hand later be explained by using exactly the logical rules the skeptics 
had demanded. If one were able to predict stock prices everyone would take benefit of this 
by buying stocks that were predicted to rise. Unfortunately no one would be interested in 
selling the stocks for less than they was predicted to rise to. The result would be that the 
stock immediately incorporated the good news and increased in price to the predicted level. 
Since the stock price at that moment would acknowledge all available information, new 
price fluctuations could only be a result of new information. Since this new information 
must be unpredictable (otherwise it would be a part of the identified information), stock 
price movements should thus also be unpredictable and as such follow a random walk. Bodie 
et al. (2005) refer to this assumption, that stock prices reflect all available information, as 
the Efficient Market Hypothesis (EMH)3. 

Some supporters of EMH question the need for fundamental analysis since the hypothesis 
claim that prices incorporate all available news and as such are correct at that point in time. 
It is therefore important to emphasize that the market does not become efficient on its 
own but only through investors trying to find under and over valued stocks. In addition 
skeptics must believe that the market will correct its errors at some point in time in order 
for them to be able to take advantage of the miss pricing they have found. If the market 
was to be perfectly efficient at all times, investors would stop searching for and exploiting 
miss perfections which would in turn make the market inefficient again. One must there-
fore accept the market as a self-correcting mechanism which at times is in fact inefficient 
(Damodaran, 2002). 

 

 

                                                

3 However, referring to stock price changes as random is not entirely corrects since prices can be positive not only as a result of the time 
value of money but also due to systematic risk compensation. 
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2.1.1 Assumptions of the EMH 

In order for a market to become efficient some conditions must hold true: 

� The market actors must be profit maximizing investors in the sense that they can 
discover the potential for abnormal returns 

� Investors must employ procedures that earn these returns 

� Investors must have the resources to exploit this opportunity until the inefficiency 
cease to exist  

� In addition, the assets must be traded and the cost of doing this must be lower than 
the return (Damodaran, 2002) 

Despite the common idea that stock prices always reflect the true value, prices can deviate 
from its so called true value in an efficient market. The only rule is that these deviations 
must be random. In addition, investors will be able to beat the market at times. In fact 
nearly 50% of the investors will beat the market in a given year4. The hypothesis also ar-
gues that no investor will beat the market persistently in the long run but due to probability 
and the large number of investor several investors will in fact be able to beat the market 
during longer periods. However, according to the hypothesis, this is due to pure luck and 
not because of any superior investment strategy (Damodaran, 2002). 

2.1.2 Forms of efficiency 

The hypothesis constitutes of three different levels of efficiency. These are the weak form, 
the semi-strong form and finally the strong form. All of the three different forms are inclusive, 
meaning that a higher form of efficiency also requires the assumptions of a lower level to 
hold true. 

2.1.2.1 Weak form efficiency 

The weak form hypothesis argues that all information from trading data, especially histori-
cal prices, but also other forms of trading data such as trading volume are incorporated in 
the price. This means that any investment strategy trying to take advantage of this informa-
tion such as technical analysis would be useless. On the other hand, fundamental analysis 
could still be valuable in finding price errors; hence the weak form of efficiency (Fama, 
1969). Testing the hypothesis is usually done by examining the predicative power of techni-
cal analysis. 

2.1.2.2 Semi-strong form efficiency 

The essence of the semi-strong form version is that prices not only incorporate historical 
trading data as in the weak form but also additional public information. Example of such 
information are annual and quarterly earning reports and balance sheet composition. This 
form of efficiency implies that also fundamental analysis is useless (Bodie et al. 2002). Fa-
ma, Fischer, Jensen & Roll (1969) confirmed the semi-strong hypothesis by testing if the 
information about a stock split was, at the time of the split, fully reflected in the price. The 

                                                

4 Before transaction costs. 
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result was supported by Ball and Brown (1968) who found similar evidence using annual 
earnings announcements. 

2.1.2.3 Strong form efficiency 

Finally, the strong form efficiency implies that prices also incorporate information that is 
non public i.e. information that certain investors have monopolistic access to (Fama, 1969). 
If the strong form hypothesis was completely valid, no one would be able to make abnor-
mal profits from non public information. One can therefore consider insider trading as an 
immediate confirmation of at least some monopolistic access and thus inefficiency. It is 
thus more important to examine how wide spread this monopolistic information is. 

Niederhoffer and Osborne (1966) found evidence that those professional traders with ac-
cess to non firm specific information can make abnormal profits, when they examined 
NYSE specialists using information about unfilled limit orders in their trading. Jensen 
(1968) had a broader perspective than Niederhoffer and Osborne in his study of the per-
formance of mutual funds between 1945 and 1964. In his study, Jensen analyzed whether 
the fund managers were able to earn monopolistic profits using their experience and con-
nections but did not find any evidence of such monopolistic gains. Even though fund 
managers as a whole did not seem to hold monopolistic information, a few could consis-
tently be able to make larger profits than expected but if this was the case these few have 
been able to remain undiscovered in Jensen’s study. However, Damodaran (2002) high-
lights that due to the law of probability and the numerous funds, some managers should in 
fact be able to make abnormal earnings during longer periods. 

2.2 Stock market equilibrium theory 

The stock market is in equilibrium when the expected return on any given stock equals the 
required return for the same asset5. This implies that the actual market price will equal the 
intrinsic value of the stock (Brigham, Gapenski & Daves, 1999). It is important to stress 
that the expected return as well as the intrinsic value of the stock is determined by what is 
called the marginal investor. The marginal investor is the one that sets the prices of assets and 
is defined as the person who is most likely to be trading on the investment at any point in 
time. Furthermore he/she is well diversified and hence not the subject for firm specific risk 
(Damodaran, 2002). Thus, the marginal investor will not buy stocks that have an expected 
return less than the required. Hence, through the forces of supply and demand, the stock 
will drop in price until it generates a return that equals the required return. Consequently, a 
stock that produces a return greater than its required will increase in price as the demand 
for this stock rises (Brigham et al. 1999). 

Determining the expected and required return is not an easy task. Starting with the former 
of the two, expected return is the investor’s analysis of the future earnings and dividends 
for a company and its stock which leads to an approximation of its intrinsic value today 
(Brigham et al. 1999). However, in order for the investor to determine whether this in-
vestment is lucrative or not, the concept of required return must be considered. The re-
quired return is simply put, the return an investor demands in order to be rewarded for the 
amount of risk he or she carries. It is also considered to be the opportunity cost of the in-

                                                

5 The concepts of expected and required return are often used interchangeably. However, in this study they 
will consistently be used as defined in the second paragraph of section 2.2.  



Frame of reference 

8 

vestment. Thus, if the expected return is less than the required, a rational investor would 
chose not to invest since the yielded return would not compensate for the level of risk the 
investment entails. One of the most common and widely used models for calculating the 
required return and pricing risk is the Capital Asset Pricing Model, often referred to as 
CAPM (Damodaran, 2002), which will be discussed in more depth in the following section. 

2.2.1 Capital asset pricing model, CAPM 

CAPM was developed in the 1960’s in research by William Sharpe, John Litner and Jan 
Mossin. Sharpe (1964) theorized in his influential article “Capital Asset Prices: A Theory of 
Market Equilibrium” how, under the conditions of market equilibrium, firm specific risk i.e. 
the unsystematic risk could be fully diversified away. Each individual stock nonetheless 
added a certain amount of risk depending on its responsiveness to macro economic factors, 
Sharpe labeled this risk systematic risk. He measured the extent of a stock’s susceptibility to 
systematic risk by running a regression analysis on a single stock’s return measured with the 
return from a large combination of stocks. The slope of the fitted regression line was the 
component that constituted un-diversifiable risk and the steeper the slope, the higher the 
systematic risk for the particular stock (Sharpe, 1964). 

2.2.1.1 Assumptions of CAPM 

The theories of the above mentioned authors have resulted in CAPM, a model for estimat-
ing the required rate of return on a financial asset. CAPM has, apart from assuming market 
equilibrium, a number of additional underlying assumptions, listed below:  

� It assumes that there are no transaction costs for trading 

� Investors pay no taxes on returns 

� All assets are traded 

� All assets are infinitely divisible (you can buy any fraction of an asset) 

� All investors have the same information which renders it impossible to find under- 
or over valued assets 

Under these conditions, the investors can diversify their portfolios with no additional costs 
which results in that every rational investor would keep diversifying until he or she owns 
every assets traded on the market, with each asset weighted for their respective market val-
ue with respect to the market as a whole. This portfolio is called the market portfolio since 
it contains all tradable assets on the market and is a logical result of not having any transac-
tion costs as the diversifiable risk will approach zero the more assets an investor holds 
(Damodaran, 2002). 

As mentioned earlier, the firm specific risk is assumed to be diversified away when using 
CAPM. Hence only the systematic risk is considered which is an individual asset’s risk 
measured relative to the market portfolio. It is thus the risk an asset contributes to the 
market portfolio. In order to estimate systematic risk, which is denoted with the Greek let-
ter β (Beta), the covariance of any given asset with the market portfolio is divided with the 
variance of the market portfolio (Damodaran, 2002). 
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σi,m = covariance of asset i with market portfolio 

σ2m = variance of market portfolio. 

The beta of the market portfolio is always 1 since the covariance of the market portfolio 
with itself is its variance. A security beta that is higher than 1 implies that the asset is riskier 
than the market and hence more susceptible to economic factors than the market in gen-
eral. Consequently, an asset with a beta lower than 1 will be less risky than the market (Da-
modaran, 2002). The estimation of beta can be demonstrated graphically.  

 

Figure 2-1 Example of beta regression 

The mix of risk free assets and the market portfolio that all investors hold results in the 
conclusion that the required return for any asset is positively linearly related to the risk (be-
ta) of the asset and can be written as a function of the risk free rate and the beta of the as-
set - the CAPM formula (Damodaran, 2002). 
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The risk free rate is the return on an asset with zero risk, usually some kind of government 
bond or note is used for this purpose. Market portfolio return is the return for the market 
as a whole. A broad index is often used as a proxy. As evident in the CAPM equation, the 
least an investor must demand is the risk free rate and in addition potential risk compensa-
tion, the so called risk premium (Gitman & Joehnk, 2002). 

The required return provided by CAPM helps the investor to determine whether or not to 
invest as it produces a return requirement that adequately compensates the investor for the 
risk involvement. To invest in assets that yield returns less than the required would be irra-
tional behavior. In cases where the actual return outcome is higher than the required, it is 
regarded as abnormal and is an indication of market inefficiency.  

Unfortunately most of the assumptions seldom or never hold in reality. Example of such 
problematic factors are that the market portfolio is unobservable and transaction cost and 
taxes do exist. Despite these obvious drawbacks the model is still widely used since the ad-
ditional accuracy gained from other, more advanced, asset pricing models are often limited 
(Bodie et al. 2005). 

2.2.1.2 Alternatives to CAPM 

There are alternatives to CAPM for estimating the required return. The most common is 
the Arbitrage Pricing Model, APM (Damodaran 2002). The main difference between 
CAPM and APM is where the former captures the entire market risk in one measure, beta, 
APM allows for multiple sources of market wide risk and measures the sensitivity of the as-
set against all these factors. The sensitivity is measured by a factor beta which is similar to 
the beta in CAPM. However, the factors are not identified in economic terms but rather a 
set of common factors are used which are measured by their respective betas to gauge the 
risk impact for each factor on the investment (Damodaran, 2002). 

2.3 Phenomena of price drift 

One of the most elementary characteristics of an efficient market is that stock prices react 
immediately when new information is made available to the market. Drifts are usually iden-
tified adopting an event study approach which is described in detail in the method part of 
this paper. Whether the event is an earnings release or the death of a CEO we would, on an 
efficient market, expect prices to jump or fall instantaneously with the news release on the 
event day. Price drift occur when stock prices move before or after the announcement and 
is usually depicted in a similar manner as in the plotted graph shown below in figure 2-1. 
When examining drift, one is usually concerned with drift in abnormal returns so that 
changes resulting from general market movements are removed (Bodie et al. 2002). One of 
the major weaknesses in drift studies thus lie in the definition of abnormal return. Ball 
(1978) summarizes misspecification of asset pricing models as one of the competing mod-
els for explaining systematic drifts. On the other hand, Beaver and Landsman (1981) points 
to that the security market can exhibit abnormal returns over shorter periods but in the 
long run appear to not exhibit any abnormal behavior. In essence, it would seem like any 
attempt to explore price drifts must be done with an understanding of the limitations of the 
used method. On the other hand, it is hardly possible to carry out financial research with-
out the use of deterministic models. 
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Figure 2-2 Example of plot of cumulative abnormal return in a 40 days event window. Adopted from McKin-
ley(1990) 

As mentioned before, one of the most influential pieces of research on price drift is carried 
out by Foster, Olsen, Shelvin (1984). By using a sample including some 56000 observations 
ranging from 1974 to 1981 they investigate and propose explanations of security post drift 
around unexpected earnings changes. One of their main findings are that drift is only sig-
nificant when calculating the forecast error using an autoregressive function of earnings. 
When estimated forecast error is a function of the cumulative two day abnormal return in 
the day preceding and the day of the earnings release, no significant price drift exists. Fos-
ter et al. (1984) leaves the issue of the variation in price drift when using different forecast 
error models unresolved but argues that a model incorporating security returns, when con-
structing forecast error measuring, is appealing due to the broad information set im-
pounded in security prices. They moreover points to that a box Jenkins approach, when 
constructing the time series model of forecasting error, might change the results derived 
from the time series based models. Instead of using the CAPM to compute abnormal re-
turn, Foster et al. (1984) use a model based on firm size, and argues that this might offset 
any biases introduced by CAPM by not capturing firm size effect that are valued by the 
market but not priced in CAPM as noted by Banz (1981). The model used in the paper is 
as follows: 

tp
RR titi ,,, −=α  

Where: 

ti,α = Abnormal returns on asset i at time t 

tiR , = Return on stock i at time t 

tpR , = Equally weighted return on firm size decentile that firm i is a member of in the quar-

ter examined at time t. 
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Foster et al. (1984) run a series of tests to test for statistical cumulative abnormal return on 
a portfolio level. When using the time series model they find statistically significant CAR 
for the [-60,0] and [1,60] days time period. The test are based on  a generated empirical dis-
tribution instead on relying on conventional t-tests, this enables the relaxation of some as-
sumptions of normality and homoskedacity inherited with the t-test. 

When trying to explain portfolio CAR as a function of forecast error and size, Foster et al. 
(1984) finds that CAR is inversely related to firm size. More specifically they note that 
when both size and forecast error are included in the regression some 85% of the CAR 
[1,60] is explained. The incremental effect of adding only size to a model restricted to the 
forecast error term is less than 5%. Similar results are found to exist when looking at CAR 
[-60,0]. 
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3  Method 

This section will present the chosen method. Issues on the reliability and validity of the study will be raised 
as well as how the quantitative results were derived will be explained. 

3.1 Quantitative vs. qualitative approach 

The method chosen depends on the purpose of the thesis (Jankowicz,1991). Our purpose 
is, as stated before: 

This thesis will investigate whether the phenomena of price drift surrounding quarterly earnings releases exist 
among the large cap. firms on the Stockholm Stock Exchange. 

Since the aim of this thesis is to draw conclusions applicable to a wider group than the 
firms included in the sample, the sample must be both large and representative enough to 
reflect the large cap. firms on the Stockholm Stock Exchange as a whole. In quantitative 
research one of the main aims is to draw conclusions from a limited sample to a larger 
population, and the method to achieve this is to draw a large enough random sample from 
which inference can be gained (Bryman, 2004). Furthermore, quantitative methods usually 
put an emphasis on statistical measurements and testing on a controlled sample. Moreover, 
the method is often deductive in the sense that large samples are used in order to pinpoint 
a specific theory. Hence the researcher processes a number of theories and investigates, 
with the help of a large data collection, whether these theories hold in reality (Darmer & 
Freytag, 1995). 

In contrast, a qualitative method is characterized by smaller data sample, usually gathered 
from interviews and case studies, and are thus often tainted by the subjective interpretation 
of the data by both the interviewee and researcher (Ghauri & Grønhaug, 2005). Further-
more, qualitative studies are inductive in their nature in the sense that general theories are 
constructed from a limited number of observations (Darmer & Freytag, 1995). 

As the thesis departures from financial theories on equilibrium return and efficient market 
and investigates if the behavior of the large cap. stock prices on the Stockholm Stock Ex-
change conforms to these theories, the paper is in its broadest sense a deductive study. 
Moreover, bearing the thesis’s aim and the above discussion on the two classes of ap-
proaches in mind, the authors have decided on a quantitative research method in order to 
be able to generalize the findings to the entire population and highlight statistically signifi-
cant relationships. 

3.2 Validity and reliability 

Any researcher must strive to make her results valid and reliable. Thus the study must be 
conducted in a correct manner that captures the two concepts and as such give credibility 
to the study as a whole (Ghauri & Grønhaug, 2005). 

3.2.1 Validity 

The concept of validity is a measurement of the level of exactness of how well the findings 
conform to the initial intentions of the researcher (Ghauri & Grønhaug, 2005). This means 
that the observed measure should equal the true measure. However there are interferences 
that can lower the validity such as respondents’ error in an questionnaire. These kinds of 
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errors are obviously not a cause of concern in this paper since it solely relies on secondary 
data. Nevertheless, other aspects such as the trustworthiness of the average of analysts’ es-
timate, which are used as proxy for market expectation, may reduce the validity in the re-
search. It is not certain that analysts’ estimates are valid as market expectation proxy since 
there might be a moral hazard situation among banks which derive earnings from generat-
ing transactions6. Other element that may undermine validity is the use of certain economic 
models that may not capture all underlying factors. One example of this is the use of 
CAPM as a measure of return for carrying risk. On the other hand, validity is increased by 
the use of credible sources of secondary data, which in this thesis include databases from 
the OMX group and Affärsdata. 

3.2.2 Reliability 

Reliability deals with the stability of the measures. The level of reliability is to what extent a 
study’s result, using the same method, is duplicable, both in terms of the number of times it 
is performed and by whom. This implies that regardless of who conducts the research the 
same result is to be expected (Ghauri & Grønhaug, 2005). 

The results that will be derived from this study can be considered reliable in the sense that 
it is possible to duplicate with the same result. Since the historical secondary data used in 
this study is readily available to anyone the authors have no reason to believe that this study 
could not be duplicated with the same result. 

3.3 Financial event study methods 

In order to familiarize the reader with the foundations of a financial event study a brief 
overview of the concept will follow. 

An event study as such is a powerful tool when trying to isolate the effect of an event on 
the value of a firm. The power in an event study is derived from the fact that in an efficient 
market, the effect of an event on stock prices should be immediate. (MacKinlay, 1997). 
However, event studies are not exclusively used within economics and finance but also in 
areas such as law. The first published event study was conducted by James Dolley (1933) 
who investigated the nominal effects on stock split. Early research like Dolley’s however, 
did suffer from some drawbacks that where refined in later research. Most notably, the ef-
fect of general stock movements was removed using asset pricing models. This is crucial 
since the very reason for an event study is to measure the impact of a certain event, not 
overall market movements. The procedure that is used today was essentially presented in 
the late 70’s by Ball and Fama among others (MacKinlay, 1997). Over the years there has 
been a large creativity when it comes to defining the event, where one of the more unusual 
event studies is a study done on price reaction to sudden CEO deaths (Magee, Nagarajan & 
Newman, 1984). 

3.3.1 Steps in an event study 

The basic procedures of an event study are conducted in a fairly standardized manner. 
When doing a financial event study of security returns the first thing a researcher does is to 
specify the event he/she is interested in and decide a time (event window) over which the 
                                                

6 This particular potential critique of analyst estimates will be discussed in the analysis section 
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security prices will be examined. It is common that the event window extends on both 
sides of the event itself to allow the researches to examine returns both prior and after the 
event itself. Needless to say, the event must be included in the event window. The re-
searcher must also decide the interval of the data collected, common intervals are daily or 
weekly returns. The next step is usually to set the criteria for selection of firms to be in-
cluded in the sample, the criteria is usually restricted by factors such as firm size. The im-
pact of the event is measured by the abnormal return in the event window which is usually 
computed as the return minus the required return. There are two classes of models estimat-
ing required return, statistical and economic models. In short, statistical models only con-
sider statistical characteristics in returns to yield a measure of required return of that asset. 
Economic models, apart from statistical assumption, take economic factors into considera-
tion such as investor behavior and are thus sometimes favored over a purely statistical ap-
proach. Common economic models for required return are the capital asset pricing model 
and the arbitrage pricing theory. The data on individual assets are usually aggregated before 
any statistical tests are conducted and insight regarding the effects (or lack of effects) ide-
ally can be gained (MacKinlay, 1997). 

3.4 Conducting our study 

The following section aims at in detail explaining how the study was performed and the 
considerations that were made. It will commence with how the data was gathered and beta 
estimated then continue with the flow of the underlying event study in this thesis. Fur-
thermore models and formulas that were used to construct the sample and draw conclusion 
will be presented. 

3.4.1 Data gathering 

In this thesis the data used was of a secondary nature and thus straight forward to collect 
from various sources. The main data of interest is either related to firms’ stock price 
movements over time or on actual financial performance relative to analysts’ forecast. All 
data was collected for each firms over the entire time period in the sample. The following 
table summarizes specifies the data used and its respective source. 

Table 3-1 Data sources 

DATA SOURCE 

Historical stock prices Affärsdata 

Quarterly earning announce dates and AFGX 
Index 

Affärsvärlden 

Percentage earning deviations from estimates SME Direkt in Affärsdata 

Treasury note return Swedish Central Bank 

Market capitalization OMX Group 

3.4.2 Beta estimations 

Since the objective is to isolate the effect of the event, earnings releases, effects of general 
stock movements must be cleared out. In order to do this the CAPM was used to calculate 
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the required return of the stocks. This return was subsequently subtracted from the actual 
return and the difference is was constitutes the abnormal return. This is how the return ris-
ing from the event was isolated. 

In order to estimate the required return, betas for every stock in our sample were needed. 
The market term in CAPM is rather loosely defined but usually a major stock index is used 
as a proxy. Thus, in this case, the broad Affärsvärlden index (AFVGX) was used as a proxy 
for the overall market return. To obtain the beta for each stock a number of regressions, 
using daily returns, had to be run. Since the beta measure by nature is a dynamic measure-
ment, it is desirable to run separate regressions for each stock every earnings release period. 
This implies that each firm will have a separate set of eleven betas, one corresponding to 
each quarter. A common procedure (Damodaran, 2002) that was also used in this study is 
to use two years of daily trailing returns to estimate the beta values from the following re-
gression: 

( ) imiii RaR εβ ++=  

Where: 

iR = Return on stock i 

iα = Alpha value stock i 

iβ = Beta value stock i 

mR = Return on AFVGX 

iε = Random term stock i 

Since it is desirable to limit the impact of the event itself in the beta regression, the last ob-
servation in the time series used to estimate beta for any specific quarter, is the last trading 
day in the month preceding the earnings releases. In the estimation of the beta value used 
in the first quarter each year, two years of trailing data prior to the last trading day in March 
is used. For the betas used in the second and third quarters, end of June and September are 
cut off months for data inclusion in the regression. However, for a small number of firms 
in the sample, some days in the 20 day period prior to the earnings release coincided with 
the time period used for the beta regression for that particular quarter. The impact of this 
unfortunate occurrence is however very limited. 

Due to the long period of historical trading data used in the regression, some newly listed 
firms can not show two years of trailing trading data preceding each quarterly earning. 
Consequently, these firms have been excluded from the sample for those particular quar-
ters.  

3.4.3 Event study specification 

The event study methodology in this paper will be carried out by applying the work on how 
to conduct a study as proposed by MacKinlay (1997) presented under the heading Steps in 
an event study.  
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3.4.3.1 Event and window specification  

Since the main interest is the abnormal returns around quarterly earnings releases, it follows 
naturally that the event is specified as the earnings release date. Moreover fourth quarter 
earnings are excluded since accounting procedures related to consolidation of the full year 
statement can be a distorting factor as suggested by (Bathke & Lorek, 1984). Even though 
the event is a given announcement day, the event window have been extended to include 
20 trading days on both sides of the event date so that inference on price drift can be 
drawn both from a pre- and post release perspective. Furthermore, the length of the event 
window is limited to 20 days before earnings release so that any interfering returns from a 
preceding quarterly earnings release is minimized. The event timeline is illustrated below. 

  

Figure 3-1 Event timeline 

Where: 

0t = The event date 

t2= Last trading day in the month preceding the earnings release 

20−t  to 
20t = The 41 trading day event window 

t1 to t2 = The two year long estimation window used for beta estimation of individual 
stocks 

3.4.3.2 Selection criteria and data interval 

Firms that are included in the study are drawn from the news agency SME Direkt’s quar-
terly publication of earnings estimates7 (Affärsdata, 2006b). The size of the sample varies 
between the quarters due to the fact that some firms were unable to show two years of 
stock prices trailing all quarters. In the later quarters in the study however, some 37 firms 
was included in the sample. In the sample, eleven quarters were covered, starting from the 
first quarter in 2003 up to and including the first two quarters in 2006. The fourth quarter 
for each year were for reasons discussed above excluded from the study. 

Since the event window chosen is fairly compressed in the sense that it only contains 41 
trading days, daily returns have to be used as opposed to longer time interval returns. Re-
turn is calculated from the following formula: 

1,
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7 See the part on econometric consideration for a discussion on sampling issues 
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Where: 

tiR , = Return on asset i on day t 

tiP , = Price on asset i day t 

3.4.3.3 Abnormal return estimation 

As discussed in the Beta estimation section it is necessary to clear out the effect of general 
market movements and to isolate the effect on security returns arising from the earnings 
release. This was accomplished through the use of CAPM. Moreover, the isolation effect 
can be compromised by news, other than earnings releases, however good news and bad 
news  are likely to cancel each other out, using a large sample of firms. Thus the only in-
formation, on average, affecting stock return around earnings releases comes from the 
earnings release itself. 

The CAPM was used to calculate required return on all individual stocks in which the 
proxy used for the risk free rate was the twelve month Swedish treasury note. This fixed in-
come instrument is more desirable than longer duration bonds to use as proxy (Damoda-
ran, 2002). The return of the market portfolio is estimated from the return of the broad 
AFGX index. Since the largest firms in the sample, such as Ericsson, constitute a not insig-
nificant portion of the index itself the abnormal return for these particular firms might be 
lower than the true value. This is because the return for the largest firms might, to some 
extent, already be reflected in the index movement. However the issue of large firms’ influ-
ence on the index only results in smaller abnormal returns leading to smaller possible drift, 
hence making the results more conservative. All abnormal returns were calculated on a dai-
ly basis, using the twelve month treasury note adjusted to daily returns, daily return of the 
stock and the market portfolio and finally, as mentioned in the Beta estimation section, the 
corresponding beta for that particular quarter. 

Abnormal return is thus defined as follows: 

( )tititi RER ,,, −=α  

Where: 

ti,α = Abnormal return on stock i at time t 

=tiR , Actual return on stock i at time t 

=)( ,tiRE  Required return stock i at time t 

And as derived from the CAPM: 

( ) ( )
tftmqitfti RRRRE ,,,,, −+= β  

Where: 

tfR , =  Daily risk free return at time t 
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qi,β = Beta value stock i at quarter q8 

tmR , = Daily return on market portfolio at time t 

3.4.3.4 Cumulative stock return measures 

The event window in this study extends 20 trading days on both sides of the earnings re-
lease date. Thus, in order to investigate the impact on returns prior and after the earnings 
release, daily abnormal returns for any given stock must be summed for different time pe-
riods. In general, cumulative abnormal returns are calculated in the following way: 

∑
=

=
m

jt

timiCAR ,, α  

Where: 

miCAR , = Cumulative abnormal return for stock i during the [j,m] time period 

3.4.3.5 Portfolio aggregation 

Due to the sheer number of individual observations, there is a clear need for pooling the 
individual returns into portfolios. The authors have chosen to look at price drift for three 
classes of firm; 1) firms whose quarterly earnings surpasses market estimates, 2) firms 
whose quarterly earnings are in line with market estimates, 3) firms whose quarterly earn-
ings fall below market estimates. Market estimates is a concept that is ill-defined and not 
readily available for use. This calls for the use of yet another proxy. In this paper, aggregate 
analyst estimates are used as substitute for market expectations.  

Following from the classes of firms of interest, three corresponding portfolios were formed 
for each quarter included in the study. Each firm was assigned to a portfolio according to 
its degree of forecast error. In the good-news portfolio, firms with a forecast error larger than 
2% were included while the bad-news portfolio was made up of firm with a larger than 2% 
negative forecast error. Firms whose forecast error fall within the range of ± 2% were as-
signed to the no-news portfolio. The forecast error is defined as follows:  
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−
=  

Where: 

qiFE , = Forecast error for firm i in quarter q 

qiE , = Earning for firm i in quarter q 

)( ,qiEE = Earnings market estimate for firm i in quarter q 

                                                

8 See the beta estimation part for details on quarterly betas 
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3.4.3.6 Portfolio return measures 

To identify price drift, one looks at cumulative returns on a portfolio level. Each portfolio 
is equally weighted and the aggregate return measurement becomes as follows: 

∑∑
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ˆ α  

Where: 

mpRAC ,
ˆ = Cumulative average abnormal return for portfolio p during the [j,m] time period 

n= Number of stocks included in portfolio p 

3.4.4 Econometric considerations 

The sample used in this paper consists of large cap. firms whose analyst’s estimates are 
published by SME Direct. The population is defined as large cap. firms listed on the Stock-
holm Stock Exchange. To be able to draw a valid inference about a population from a 
sample, it is important that the sample is created in a random manner, otherwise the sample 
will not be a true representation of the population and the inference drawn can be distorted 
(Azcel, 2002). The process in which the sample used in this study is drawn is however not 
random. This is because sampling was exclusively done from SME’s quarterly summary of 
analyst’s estimates. The authors however argue that since its sample behaves in a random 
way, the bias introduced by not drawing a purely random sample should be limited. There 
are no reasons to believe that the firms published by SME will behave any differently in 
terms of returns around earning releases than those large cap. firms excluded by the SME. 
All firms drawn from SME have large capitalizations and are listed on the large cap. list. 
The authors argue that the only difference between firms in the population but not in-
cluded in the group from which the sampling was done, is the fact that the excluded firms 
do not have their analyst estimates published in the SME publication. Thus, it is not likely 
that this fact constitutes any major violation of random sample behavior. Furthermore, all 
firms listed on the large cap. list are all well covered by analysts and thus fairly transparent. 

When running hypothesis tests on the sample mean to draw inferences about the popula-
tion parameters as a whole, normal distribution of the sample mean has been assumed. 
This is done by acknowledging that even though the data itself is not strictly normally dis-
tributed, the sample size is sufficient enough to assume that the sample parameters are 
normally distributed under the central limit theorem approach (Azcel, 2002).  
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4 Statistical findings 

In this chapter the authors will present the empirical findings of the study, primarily through extensive use of 
graphical material. Moreover, the analysis is fully integrated in this section. The chapter is divided into two 
sections, the first one investigating if price drift exists and the second testing which variables that affect the 
characteristics of the phenomena. 

4.1 Initial remarks 

Since, in the context of this paper, it is both difficult and unintuitive to separate empirical 
findings and the subsequent analysis, the authors have chosen to merge these two sections 
in order to increase clarity and facilitate the understanding of the statistical data collected. 
The structure of the section is that relevant findings derived from the data will be pre-
sented in a graphical form which then will be commented on and analyzed.  

Starting with the good-news portfolio, a graph with the mean average return will be pre-
sented which will be followed by a t-test carried out on the mean average returns to deter-
mine its statistical significance. This will be repeated for the bad-news and no-news portfo-
lios respectively. The reasons behind any price drift are difficult to test for and the purpose 
of this paper is not primarily to investigate the underlying factors but possible explanations, 
some of them offered by Bernard and Thomas (1989) will be discussed in the context of 
this paper. 

In the second section, the ability of forecast error and firm size to explain cumulative aver-
age return on individual stock level will be examined and the used regression will be pre-
sented and discussed. Also relevant regression output tables will be included. 

The third section is discussing the results in the light of the efficient market hypothesis. To 
conclude the result and analysis section, a part on the accuracy of analysts’ estimates will be 
provided. Although this is not explicitly related to the topic of this paper, the authors still 
believe it is of some value to the interested reader since forecast error, relative to analysts’ 
estimates, is an important factor when assigning firms in the sample in to the three portfo-
lios. Moreover, analysts’ accuracy is interesting for the individual investor from a trading 
perspective since it gives an indication of analysts’ abilities to predict earnings and ulti-
mately give recommendations. 

Before digressing into the next section it is important to repeat the fundamentals of the 
concept of price drift. In essence it can be described as cumulative abnormal returns prior 
to or after a specified event - in this study the event is quarterly earnings announcement 
days. The very reason why it is interesting to test for price drift is that in an efficient market 
the phenomena should not occur. 

4.2 Descriptive results and analysis 

As explained in the method section, the firms in the sample are assigned into three portfo-
lios depending on whether their respective quarterly earnings exceeds, fall short of or are in 
line with the average analyst estimates. These portfolios are named good-news, for those ex-
ceeding the estimates, no-news for those firms in line, and bad-news for those firms that fall 
short of the analyst estimates. Figure 4-1 plots the cumulative abnormal return for the three 
different portfolios. The following commentaries and analysis based on the graph are at 
this point not based on statistical evidence but merely on the indicative pattern of the 
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graph itself. The next section will deal with statistical tests on those potential patterns of 
price drift. 

Price drift

-5.0%
-4.0%
-3.0%
-2.0%
-1.0%
0.0%
1.0%
2.0%
3.0%
4.0%
5.0%

-20 -15 -10 -5 0 5 10 15 20

Day

CAR Good

CAR No

CAR Bad

C
A
R
 [
%
]

 

Figure 4-1 CAR of portfolios 

The result derived from the graph is in many aspects similar to the findings of Foster et al. 
(1984)9 in the case where they use an earnings based forecasting model to compute forecast 
error. It is important however to point out that a full comparison of the graph in this paper 
and that of FOS is not possible because of the different approaches employed, particularly 
concerning the number of portfolios used10 and the forecast estimates used as proxy. The 
most striking similarities lies in the finding of potential positive price drift for the good-
news portfolio for the pre-announcement period, and the finding of potential negative 
price drift for the bad-news portfolio for the same period. In addition there is, as in the 
study of FOS, some small signs of early post-announcement drift among the good-news 
firms. The no-news portfolio which corresponds to the fifth decentile portfolio in FOS’s 
study exhibits, similar to FOS’s, signs of a negative but small price drift for the entire event 
window. Even though the no-news portfolio in this study as well as FOS’s have a negative 
price drift it is important to stress that a portfolio of stocks without any unexpected infor-
mation in their earnings reports should in price drift theory11 have no price drift at all. In 
the instances where price drift for the no-news portfolio do occurs, it could as well be posi-
tive as negative. 

The results concerning the good- and bad-news portfolios are rather intuitive since it 
would seem natural  that if price drift do exists, it would be positive for good-news firms 
and negative for bad-news firms. On the other hand, as discussed above, the pattern of the 
no-news portfolio is not expected and will be discussed in more detail later. 

The drastic return pattern for two the extreme portfolios on the earnings release day (t = 
0), is also intuitive  since it is the day when new and unexpected (relative to analyst esti-
mates) information, through earning releases, reaches the market. Regarding the modest re-
                                                

9 Foster et al. (1984) will henceforth be referred to as FOS 

10 Unlike Foster et al. (1984) the authors are unable to run any statistical tests on portfolio level since they 
have no access to its distribution. 

11 Assuming price drift do exist 
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turn swing on the earning announcement day for the no-news portfolio, is also anticipated 
since the actual earnings outcome relatively well reflects the market expectations and hence 
no new price driving information reaches the market. 

The period prior to the earnings announcement day exhibits some indications of price drift. 
Beginning with the good-news portfolio, there is a tendency for a progressively increasing 
CAR starting approximately five days before the event up till the day prior when it reaches 
0.95%. This is roughly three percentage units lower than the corresponding value that FOS 
finds for their most positive portfolio. Regarding the bad-news portfolio, CAR starts slowly 
to drift downwards, reaching -1.7% the day prior to the earnings release. This is roughly 
half as much as the results by FOS. The differences in the magnitude of the drift can be 
explained with the different approaches concerning portfolio construction between the two 
studies. In the FOS study, the sample was divided into ten portfolios as oppose to this 
study where only three are used. This results in that the price drift of 4% and -3.5% respec-
tively that FOS found is only represented by the highest and the lowest decentile of the 
forecast error observations. In this study, all good-news observations are pooled into one 
good-news portfolio which results in that returns for modest and high forecast errors to 
some extent yields a lower mean. The same procedure of pooling is applied to the bad-
news firms. 

4.2.1 Good-news portfolio 

The graph below, 4-2, plots the mean abnormal return for the firms assigned to the good-
news portfolio. It is important to distinguish the graph below from the cumulative abnor-
mal plot return, figure 4-1, shown above, since the daily observation for individual returns 
are independent of each other across time. Not surprisingly, the mean abnormal return is at 
its highest on the announcement day. Prior to the earnings release, the mean abnormal re-
turn fluctuates in a seemingly random way around zero until a few days before the report 
when returns are more strongly positive. The situation is somewhat different for the period 
subsequent to the release where the return once again seems to move in a random fashion 
around the x-axis. 
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Figure 4-2 Mean abnormal return for good-news firms 
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In order to test the statistical significance of the daily individual abnormal return from the 
graph above, a number of individual t-tests, one for each day, are carried out on a 95% 
confidence level using the following null hypothesis. 

0ˆ:0 =tRH  

0ˆ: ≠tA RH  

The tests are summarized in the graph below, figure 4-3. The dotted line represents the 
critical value of 1.96, thus any t-statistic (bar) above (or below) this level indicate a statisti-
cally significant abnormal return. 

Figure 4-3 t-statistic for good-news firms 

Needless to say, the abnormal return at the announcement day is significantly different 
from zero. More interesting are the significantly abnormal returns on days minus five to 
minus three and the lack of significance the two days preceding the earnings release. This 
might seem a bit odd at a first glimpse since, if a pre-announcement price drift do exist, it 
would be, based on earlier research, more theoretically likely that the significantly abnormal 
return exist during the days immediately preceding the announcement day. A common ex-
planation for significant abnormal return prior to the earnings release is insider trading, 
(Meulbroek, 1992). If insider trading indeed is the cause for price drift in this study, the au-
thors argue that it does not necessarily has to be in immediate connection with the an-
nouncement day but as suggested by the graph, a few days earlier. This line of thinking will 
be pursued in more depth later on in the thesis. If the abnormal return prior to the an-
nouncement day is caused by speculation, it would be more likely that the abnormal returns 
would occur continuously during the period directly preceding the release day. However, 
should speculation be the case. the authors find no plausible explanation for this pattern 
other than flaws in the sample - the sample might not correspond well enough to the popu-
lation tested. 

It is important to remember that, despite that the daily abnormal returns in themselves are 
small and insignificant, adding the days together can result in a significant price drift for a 
longer period. This implies that even though this study does not show any daily abnormal 
return for the post-announcement period, there could still exist a price drift for both the 
pre- and post period. In order to test the significance of price drift for a longer period, a 
pre-announcement period ranging from [-20,-1] and a post period ranging from [1,20] are 
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used. The tests are carried out on a 95% confidence and the following null hypothesis is 
used. 

0ˆ: ],[0 =mnRACH  

0ˆ: ],[ ≠mnA RACH  

T-statistics for the four time spans are summarized in the table 4-1 below: 

Table 4-1 t-statistics for the good-news firms 

T [-20,-1]  T [+1,+20] 

2.97 2.07 

 
For both periods tested, pre as well as post, there is a significant positive CAR. Hence this 
particular study finds evidence of a positive price drift for the good news firms during both 
the period before as well as after the earnings release. 

4.2.2 Bad news portfolio 

The graph below, figure 4-4, plots the mean abnormal return for the firms assigned to the 
bad-news portfolio. As in the case of the good-news portfolio, the abnormal return peaks 
at the announcement day. Since this portfolio is made up of firms with negative perform-
ance relative to expectations one would, based on previous studies on the subject, expect 
any price drift to be negative. In the graph below, this theoretically expected scenario would 
be illustrated by more days with negative (and stronger) earnings than positive. 
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Figure 4-4 Mean abnormal return for bad-news firms 

Regarding the pre-announcement period, the mean return conforms well with theory with 
the majority of the returns being negative. However, one can clearly see that this is not the 
case for the post-announcement period where there, unexpectedly enough, is a slight 
skewness towards a positive return, starting on the 13th day and continuing until the end of 
the test period. Referring back to figure 4-1, this movement can also be seen in CAR for 
the bad-news firms. 
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Using the same null hypothesis as for the good-news test when testing for significant ab-
normal returns, the following bar chart of t-statistics, figure 4-5, could be plotted: 

Figure 4-5 t-statistic for bad-news firms 

Once more the test finds a significant abnormal return on the day of the earnings release. 
There is also a significant negative abnormal return on the day before the release day. A 
somewhat unexpected, and difficult to explain, occurrence is the significant positive abnor-
mal return on day 13. This is not at all in line with findings in earlier research. Therefore 
one can expect this oddity to be an entirely haphazard happenstance and is by the authors 
assumed to be a non-recurrent phenomena. As this is regarded as an isolated case, and ir-
relevant in relation to this study’s purpose, the authors choose to simply disregard this 
anomaly as noise. 

Table 4-2 t-statistics for the bad-news firms 

T [-20,-1]  T [+1,+20] 

-3.18 0.57 

 
Table 4-2 shows a significant negative price drift for the pre-announcement period but no 
drift for the post-announcement can be confirmed. Hence the initial belief from figure 4-1, 
that the bad-news firms did indeed drift negatively prior to the earnings release, is now sta-
tistically supported. As for the post-announcement period, the odd occurrence of a positive 
t-statistic for the entire post-period can be explained by the strong positive abnormal re-
turns towards the end of the period. 

4.2.3 No-news firms 

Since the no-news firms by construction are firms with earning performance in line with 
market expectations, neither strongly positively nor negatively returns exist. Nevertheless 
there is an indication of weaker stock returns on the announcement day and a general ten-
dency towards negative returns. These negative returns could be explained if a majority of 
the firms which are assigned to this group have a small (within minus 2%) but negative 
forecast error. However, a closer look at the assigned firms in the no-news class reveals 
that this is not the case. In fact, only 34% of the no-news firms are constituted of firms 
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No-news firms
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with a negative forecast error whilst 43% have a positive deviation. The authors therefore 
conclude that it must be some other unidentified factor that explains the negative returns 
for the no-news firms. From a purely philosophical inclination this unidentified factor 
might be explained with that the market considers no news to in fact, be bad news and thus 
reacts negatively to such information. 

No-news firms

-3.0%

-2.0%

-1.0%

0.0%

1.0%

2.0%

3.0%

-20 -15 -10 -5 0 5 10 15 20

Day

  
  

Mean No

M
e
a
n
 a
b
n
o
rm
a
l 
re
tu
rn
 [
%
]

 

Figure 4-6 Mean abnormal return for no-news firms 

When running t-tests on individual days, there is no pattern of abnormal returns that can 
be supported by statistical analysis. This is what is to be expected from the no-news firms. 
Although a few days do in fact have significant abnormal return, these days seem to be 
randomly spread and can hence be considered as coincidental. 

Figure 4-7 t-statistic for no-news firms 

As predicted, there is no significant price drift whatsoever within the test period for the no-
news firm. Since there is no unexpected earnings information there is little that can actually 
drive any drift. 
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Table 4-3 t-statistics for the no-news firms  

T [-20,-1]  T [+1,+20] 

-0.99 -1.71 

4.2.4 Firm size effect 

This section investigates the ability of the forecast error variable together with binary vari-
ables which represent firm size, to explain price drift. The market capitalizations of all firms 
in the beginning of each quarter is collected and used to assign each firm a binary variable 
representing firm size. Three different binary variables are used (D1, D2, D3) and classified 
as follows12. 

)1(D
1

,qi,(1) qqi QMarketcap=  

)1(D
2

,

1

qi,(2) qqiq QMarketcapQ=  

)1(D
3

,

2

qi,(3) qqiq QMarketcapQ=  

Where: 

qi
D

,)1( = Dummy variable 1 for firm i in quarter q 

qi
D

,)2( = Dummy variable 2 for firm i in quarter q 

qi
D

,)3( = Dummy variable 3 for firm i in quarter q 

1

qQ = Lower quartile for market capitalization for all firms in quarter q 

2

qQ = Second quartile for market capitalization for all firms in quarter q 

3

qQ = Upper quartile for market capitalization for all firms in quarter q 

qiMarketcap , = Market capitalization for firm i in the beginning of quarter q 

4.2.4.1 Regression specification 

Regressions are usually run for either of two purposes; to make predictions or to explain 
the variation in a dependent variable using a set of regressors. In this study, the latter pur-
pose is more relevant, and forecast error and firm size is used as independent variables. 
There are a number of ways of controlling for firm size, FOS uses a firm size quartile of 
the portfolio of interest as a single variable. Doing so, a linear relationship between all dif-
ferent size quartiles is assumed. The authors of this paper have chosen a somewhat differ-
ent approach and have used three dummy variables to control for size. The classification of 

                                                

12 The largest firms in terms of market capitalization are used as the reference group.  
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these are described above. Intercept variables are used as opposed to slope dummies13 
which results in four separate regression lines with the same slope but with different inter-
cepts. 

4.2.4.1.1 Multicollinearity 

Multicollinearity among the regressors is a usually occurring problem in multiple regres-
sions which can lead to unreliability of the estimated parameters. To test for multicollinear-
ity, a correlation test of the firm size and forecast error variable is run. The following corre-
lation matrix is obtained. 

Table 4-4 Correlation matrix for the regressors 
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A common rule of thumb in econometrics is to consider correlation coefficients above 0.8 
to indicate potentially harmful multicollinearity among the regressor (Hill et al, 2001). The 
reported correlation between forecast error and market capitalization lies far below this 
value and thus no harmful collinearity seems to be present 

4.2.4.1.2 Mass Significance 

The regression results are all derived from the same data set, therefore when the tests for 
significance of the regression parameters are done simultaneously the problem of mass sig-
nificance will occur. In short, this means that the simultaneous alpha level will be larger 
than the alpha level that is use for the individual hypotheses tests. This leads to that the au-
thors are more likely to reject simultaneous null hypothesizes stating the variable is insig-
nificant, hence the problem of mass significance. The method used in this thesis to mitigate 
this fact is Bonferroni correction. In essence it implies forcing the individual alpha levels to 
be smaller than the simultaneous level so that the simultaneous level remains, at most, on 
our desired level. This makes it more difficult to reject simultaneous null hypothesizes. In 
mathematical notation that is:  

ψ

α
α =~  

                                                

13 Tests were run which showed that the R2 score for a regressions with intercept dummies exceeded the 
score for slope dummies regressions 
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Where: 

α~= Bonferroni corrected individual alpha level 

α =Desired simultaneous alpha level 

ψ = Number of estimated parameters to test (Holgersson, 2006) 

In this case the authors want to test the significance of all 4 estimated regression parame-
ters (intercept estimate excluded) and the desired simultaneous alpha level is set to be 10%. 
The test thus arrive at a Bonferroni corrected alpha level of (10/4) 2.5%. It follows that 
when testing the individual parameters their p-value is compared to the corrected alpha 
level. 

4.2.4.1.3 Regression Results 

The following regression is run to find the relative importance of forecast error and firm 
size in explaining the size and strength of cumulative abnormal returns: 

qiqiqi qiqiqi
DDDFEcCAR ,)3(3)2(2)1(1,1, ,,,

εδδδβ +++++=  

Where: 

qiCAR , =Cumulative abnormal return for stock i in quarter q 

=qiFE , Forecast error for firm i in quarter q 

=qi,ε Error term for stock i en quarter q: 
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Results from the regression when run for different time periods are presented in table 4-5: 

 

 

 

* = Significant at 90% simultaneous confidence-level 

Table 4-5 Regression output 

Period c t(c) β1
 t(β1) δ1 t(δ1) δ2 t(δ2) δ3 t(δ3) R2 F  

[-20,-1] 0,27 0,505 0,038* 2,378 -1,9* -2,53 -0,623 -0,825 0,244 0.312 0,042 3,96 

[1,20] -0,36 -0,631 0,05* 2,892 1,18 1,466 2,197* 2,7 -0,66 -0,789 0,059 5,6 

t=0 -0,813 -1,815 0,109* 8,07 1,41 2,22 0,18 0,28 0,422 0,64 0,159 16,87 
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Firstly, when looking at the R2 measure for the regression for the [-20,-1] and [1,20] peri-
ods, not more than roughly 4% and 6% respectively of the variation in cumulative abnor-
mal return are explained by the two regressors. This is to some extent expected due to the 
generally large noise component often found in financial data. However, when comparing 
the results to those by FOS the difference in goodness of fit is rather significant. FOS re-
port R2 values in excess of 80%. The difference herein could lie in the fact that FOS regres-
sions are run on a portfolio level whereas the tests above are carried out on a stock level.  
Extreme observations on the stock level cancel each other out on a portfolio level. Another 
possible explanation is the incongruity that arises from the different approaches when de-
termining forecast error used in portfolio assignment for the individual stocks. 

Considering the results for the [-20,-1] pre-announcement period, the estimated beta slope 
parameter (0,038) is strongly significant. The interpretation of the estimated beta is the ex-
pected percentage unit change in CAR [-20,-1] when forecast error is changed by a per-
centage unit. As expected, this parameter is positive since we would expect positive fore-
cast error firms to show a positive price drift, if any. The first dummy parameter (δ1) is 
negative and statistically significant. This would imply that a firm, on average, with market 
capitalization below the first quartile, shows a lower price drift than a corresponding firm 
with the largest capitalization firms, cet. par. This result is quite interesting since one might 
expect to find, in line with FOS, that pre-announcement drift is inversely related to firm 
size. However, one must bear in mind that the test in this paper is carried out by drawing a 
sample from firms listed on the large cap list. This means that the “small” firms in this 
study are not small compared to the Stockholm Stock Exchange at large. The finding is 
therefore not as controversial as one might think at a first glance. Nevertheless, it shows 
that price drift, for the segment of smallest firm on the large cap list, is on average lower 
than the largest firms. Concerning the remaining two intercept dummies, both are statisti-
cally insignificant. 

For the post-announcement period [1,20], the estimated beta parameter for the forecast er-
ror variable is positive and significant. Since the same analysis as in the case of the pre-
announcement period can be applied, one would expect firms’, with better than expected 
news, post drift, provided it exists at all, to be positive. When looking at the dummy pa-
rameters, the first dummy for the smallest firm in the sample is positive but not statistically 
significant. The second dummy, representing firms with market capitalization between the 
2nd and 3rd quartile is positive and significant, hence the authors can conclude that, on aver-
age, post-announcement drift is larger for a firm in that market capitalization group com-
pared with the largest firms. This result is somewhat contradictory to the results derived 
from the pre-announcement period where a positive relationship between firm size and 
drift was found. For the post period it seems like the relationship is the opposite; size is 
negatively related to post drift. If post price drift arises from failure of investors to immedi-
ately assimilate all information inherited in an earnings release, this might be more severe 
for smaller firms that are generally less transparent. This explanation is however of limited 
use since, as already noted, even the smaller firms on the large cap. list still have significant 
market capitalization. 

From a comparison perspective it is interesting to consider the characteristic of the return 
on the announcement day. As anticipated, the estimated beta coefficient for forecast error 
is strongly significant. No additional analysis of this occurrence is needed at this stage. 
None of the dummy coefficients are statistically significant. FOS on the other hand find 
that firms size is inversely related to abnormal return on the announcement day, but they 
use, as already noted, a sample with greater variation in firm size. 
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4.2.5 Efficient market implications 

One of the primary aims with this thesis is to consider price drift in the context of the effi-
cient market hypothesis. However, it is important not to over generalize the findings since 
it is necessary to conduct several test on market efficiency in order to properly asses it. 
Moreover, it has been shown that the market can exhibit signs of inefficiencies during 
shorter periods but still be efficient over longer periods. Hence it is desirable to not only 
perform different test but also during different time spans. The findings in this study con-
stitutes merely one of these tests. 

From a efficient market perspective, the pre-announcement period is a test of the strong 
efficient market hypothesis whereas the post-period tests the semi-strong form. The results 
that emerge are to some extent mixed. Since indications are found for both pre- and post-
announcement drift, both the semi-strong form and the strong form of the hypothesis are 
violated. The pre-announcement drift is found for both of the two extreme portfolios whe-
reas post-announcement drift is only found for the good-news portfolio. Hence the indica-
tion is stronger against the strong form of the hypothesis, which also is in line with previ-
ous research on the topic. These conclusions implies that in light of these two tests the 
market for the large cap. firms on the Stockholm Stock Exchange seem to exhibit signs of 
inefficiencies. As far as the weak form is concerned, this study can not draw any conclusion 
regarding the possibility of any violation. 

Apart from the need to use several tests to examine market efficiency, conclusions on mar-
ket efficiency are also difficult because the efficiency tests relies on a set of more or less re-
alistic assumptions. In this study one such assumption is the reliability of CAPM which is 
used to determine the equilibrium returns. CAPM is an economic model that rests on sev-
eral unrealistic assumptions. Despite that it adequately serve its purpose of determining fair 
values it, nevertheless, suffers from some drawbacks. One is that CAPM does not properly 
adjusts for the firm size risk (Banz, 1981) which implies that smaller firms should have 
higher expected returns than beta actually shows. As mentioned in the firm size section this 
problem is considered to have a limited impact due to the almost sole use of larger firms in 
the study. 

From a trader perspective the implication of post-announcement price drift is more inter-
esting than pre-announcement drift since the average investor does not hold any monopo-
listic information. Even if this study would have found significant post-announcement 
price drift for both extreme portfolios it is far from certain that the individual investor 
could profit from this by going long on the good-news firms and short on the bad-news 
firms. The reason is that the significant price drift (for the good-news firms) is small and 
since transaction costs will reduce the possible gain even further. Also, shorting the bad-
news firms is even more costly due to margin requirements. 

4.2.6 Accuracy of analyst estimates 

Most studies use other methods to find forecast error than comparing the actual perform-
ance with analyst estimates. Foster et al. (1984), among others, uses a time series approach. 
Since the authors request a measure on the amount of new unexpected news delivered to 
the market on the announcement day, it appears more plausible to base this measure on 
human reasoning rather than simply rely on purely statistical models. 

Since analyst estimates are used as a proxy for market expectations in this study, the accu-
racy of these has major impact for the results in this paper. Consequently a test on the ac-
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curacy of analyst estimates is made. This is conducted using a Mean Absolute Percentage 
Error test, MAPE, which measures the magnitude of the mean absolute deviation from the 
estimated. 
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Where: 

qiE , = Actual earnings for firm i in quarter q 

)( ,qiEE = Expected earnings for firm i in quarter q 
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Figure 4-8 MAPE for analyst estimates 

As can be seen in figure 4-8, the errors range from approximately 10% to as high as 18%. 
For the tested period as a whole, the average MAPE amounted to 13%. The authors argue 
that these results are, if not perfect, accurate enough and hence analyst estimates adequately 
serve as a proxy for market expectations. Even though 13% might seem remarkably erro-
neous, the authors find it hard to believe that any other proxy, such as a naïve time series 
forecast model14, would serve better. 

A common belief is that analysts, as a mean to create revenue generating transactions, ex-
aggerate the performance of analyzed firms in order to make them more attractive for in-
vestors. Therefore one can expect that estimated earnings in general will be higher than ac-
tual earnings. In order to test if this notion holds true, the amount of estimations supersed-
ing the actual outcome is calculated. Here the forecast error is defined as: 
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Where: 

qiE , = Actual earnings for firm i in quarter q 

                                                

14 In a naïve time series forecast model the current quarter earnings are believed to equal the preceding quar-
ter earnings.  
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)( ,qiEE = Expected earnings for firm i in quarter q 

With the above definition, a negative FE corresponds to a analyst exaggeration of earnings. 
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Figure 4-9 Percentage of firms with neg. FE 

The bar chart above summarize the calculations for all tested firms for all tested quarters 
and as one can see, more often than not, the actual outcomes are higher than the expected. 
Hence skeptics to unbiased analyst estimates have no statistical support for their criticism 
as far as this study is concerned. 

To conclude, the findings in this study suggests that analyst estimates are neither inaccurate 
nor biased towards exaggeration of firm performance and therefore serve as an acceptable 
proxy for market expectations. In addition, further strengthening the use of analyst esti-
mates as a proxy for market expectations is that the no-news firms do not show any signifi-
cant abnormal return on the announcement day which might not be the case if estimates 
are not a reasonable proxy. Furthermore the lack of price drift for the no-news firms dur-
ing the period as a whole also works in favor of this reasoning. 
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5 Conclusion 

This section summarizes the most important findings from the analysis and answer the research questions as 
well as the purpose of the study. 

The primary objective of this thesis was to investigate whether the phenomena of price 
drift exists among the large cap. firms on the Stockholm Stock Exchange and if so describe 
its characteristics. Furthermore, the price drift was analyzed in the light of the efficient 
market hypothesis since the very concept of price drift act as a contradiction to an efficient 
market. Bearing the research questions and the purpose in mind the following conclusions 
were found. 

Price drift is interesting both before and after a chosen event since the two drifts differenti-
ates both in terms of their implications on market efficiency as well as how and why they 
occur. Since the drift can be positive as well as negative depending on earnings surprise, 
this study was constructed to address this behavior by assigning the sample firms to three 
different groups, portfolios, with regard to the sign of their deviations from market expec-
tations. Separate analysis was conducted for the pre-announcement and post-
announcement period respectively. 

The analysis of the data found a statistically significant pre-announcement price drift during 
the 20 days tested for firms with a positive as well as negative earnings surprise. From an 
efficient market hypothesis perspective this result implies a violation of the strong form of 
market efficiency. Concerning the post-announcement period, significant price drift was 
only found for the good-news firms. Bad-news firms did not exhibit any price drift during 
this period. As price drift was only found for one of the two extreme portfolios during the 
post period the evidence against the semi strong form of market efficiency was weaker 
compared to the evidence against the strong form. The group of firms with earnings in line 
with market expectations, the so called no-news firms, did not, as expected, have any price 
drift during either of the two periods. 

The ability of firm size, in terms of market capitalization, and the magnitude forecast error, 
FE15,  to explain the variation in the cumulative abnormal return, CAR, on a firm level was 
very weak. Nevertheless, the study found a significant positive linear relationship between 
FE and CAR for both the pre- and post period. Concerning the size effect, the smallest 
firms’ CAR for the pre-announcement period is on average lower than that for the largest 
firm in the sample. As for the post-announcement period, medium firms have higher CAR, 
on average, than the largest firms. This might indicate a pattern that the relationship be-
tween firm size and CAR is inverted between the pre- and post-announcement period. 

To conclude, it is important to repeat the limitations of the study’s ability to generalize the 
findings. First, even though price drift was found for large cap. firms during the time pe-
riod tested (2003-2006), it does not necessarily mean that when analyzing market efficiency 
from a long run perspective the same results will be found. Second, it is not possible to 
make any inferences regarding the firms outside the defined population i.e. smaller firms on 
the Stockholm Stock Exchange. 

                                                

15 FE equals the deviation of earnings from analyst estimates which in this study is used as a proxy for market 
expectations. 
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6 Discussion 

This section raises some issues of concern and some possible explanations. Also some recommendations for 
further studies are presented. 

6.1 Evaluation and critique of the study 

Studies such as this are sensitive to underlying assumptions, in particular model specifica-
tions. If CAPM does not hold, any inferences must be interpreted with great care. How-
ever, in order to conduct research of this type, statistical or economic models must be used. 
Therefore, regardless of the methods chosen, the research will always be exposed to the in-
herent flaws of the model used. In this particular study, one of the problems associated 
with CAPM, that firm size is an omitted factor, is to some extent offset by the inclusion of 
exclusively large firms, with regard to market capitalization, that constitute the sample. If 
one wish to limit the impact of speculation, a different type of event that is not prior 
known to the market (like an earnings release) such as a profit warning, is more suitable. 

The ability to generalize the findings over time and across firms is limited for two different 
reasons. First of all this particular study is limited in time and scope, and second one must 
consider a wider array of studies in order to be able to draw any conclusions on efficiency. 
The authors suggest that this study should be, when it comes to market efficiency, seen as a 
piece of a larger puzzle. 

6.2 Recommendations for further research 

There are various explanations for the phenomena of price drift, some more researched 
than others. The two classes of explanations that exist are quite different in their ap-
proaches. One of the two accepts the existence of drift and explain the causes for it whilst 
the other simply rejects the notion and points to weaknesses in the method used to find it. 

Thus, further studies could involve both perspectives, i.e. either trying to discover more ac-
curate equilibrium return models or researching different possible explanations for price 
drift. However, finding more accurate economic return models is much harder than it 
sounds and therefore the authors recommend the other line of research. 

A much discussed explanation for pre-announcement drift is insider trading or illegal use 
of monopolistic information. This explanation is plausible but hard to investigate since the 
very nature with illegal insider trading makes it difficult to test for - data of insider trading 
is obviously not readily available. Nonetheless, further studies are needed, possibly with the 
same approach as Meulbroek (1992) who uses reported and prosecuted trading on the US 
market. 

Another avenue of research for pre-announcement drift is the possibility of systematic and 
conscious news leakage from firms in order to control the stock price volatility around 
earnings releases. Should this be the case one must redefine the event in a way that would 
reduce the compatibility with the event study methodology. Thus, it is desirable to conduct 
more tests for systematic news leakage. 
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Appendix 1 – Sample firms 

Firms 2003 2004 2005 2006 

 
Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 

ABB                   X X X X X X X X X X X 

ALFA LAVAL  X X X X X X X X X X X 

ASSA ABLOY            X X X X X X X X   X X 

ASTRA ZENECA  X X X X X X X X X X X 

ATLAS COPCO        X X X X X X X X X X X 

AUTOLIV  X X X X X X X X X X X 

AXFOOD              X X X X X X X X X X X 

BOLIDEN      X X X X X X X X X 

CAPIO    X X X X X X X X X X 

ELECTROLUX  X X X X X X X X X X X 

ENIRO               X X X X X   X X X X X 

ERICSSON            X X X X X X X X X X X 

GETINGE  X X X X X X X X X X X 

HENNES & MAURITZ              X X X X X X 

HÖGANÄS               X X X X X X X X X X X 

HOLMEN               X X X X X X X X X X X 

MTG  X X   X X X X X X X X 
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NCC                     X X X X X X X X X X 

NOKIA  X X X X X X X X X X X 

NORDEA  X X X X X X X X X X X 

ORIFLAME          X   X   X   X 

SAAB                  X X X   X X       X   

SANDVIK  X X X X X X X X X X X 

SCA                X X X X X X X X X X X 

SCANIA               X X X X X X X X X X X 

SEB  X X X X X X X X X X X 

SECURITAS            X X X X X X X X X X X 

SKANSKA  X X X X X X X X X X X 

SKF                  X X X X X X X X X X X 

SWEDISH MATCH  X X X X X X X X X X X 

TELE2                X X X X X X X X X X X 

TELIASONERA  X X X X X X X X X X X 

TIETOENATOR  X X X X X X X X X X X 

TRELLEBORG            X X X X X X X X X X X 

VOLVO  X X X X X X X X X X X 

WM-DATA                X X X X X X X X X X X 
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Appendix 2 – 2003 

2003 Q1     Q2     Q3     

 Firms Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap. 

ABB                   2904 75 92 -1 8,200,454,383 2907 100 171 79 11,807,973,249 2810 213 262 0 13,991,058,199 

ALFA LAVAL  2904 150 142 -5 8,933,759,440 1408 188 214 14 9,380,447,412 2810 199 191 -4 11,502,215,279 

ASSA ABLOY            2904 515 468 -9 27,045,931,458 0708 481 407 -15 29,819,873,146 0711 427 467 9 26,699,188,747 

ASTRA ZENECA  3004 1005 1293 29 129,258,577,224 2407 843 921 9 125,784,412,377 2310 840 1119 33 139,087,211,270 

ATLAS COPCO        2804 976 956 -6 40,665,040,756 1707 1068 1212 13 49,049,374,456 2310 1225 1368 12 56,106,638,224 

AUTOLIV  2404 0.51 0.54 6 12,297,835,200 1707 0.6 0.75 25 13,396,717,944 1610 0.52 0.54 4 13,415,197,484 

AXFOOD              2304 208 185 -
11 

8,144,041,284 2307 333 290 -13 7,239,147,808 2210 215 229 -7 8,303,728,368 

BOLIDEN            2410 60 11 -82 2,797,459,399 

CAPIO       1408 86 53 -38 4,852,442,250 2310 25 31 24 4,193,325,504 

ELECTROLUX  2204 1806 1798 0 51,964,761,443 1707 2220 2334 5 55,069,058,943 2110 1441 1286 -5 51,833,249,337 

ENIRO               2504 275 295 7 11,011,309,500 1707 414 406 -2 11,215,636,319 0311 131 150 15 10,462,347,313 

ERICSSON            2904 -3242 -3407 -5 120,025,366,043 1807 -1895 -188 90 191,279,358,496 3010 410 964 135 217,484,703,565 

GETINGE  2304 182 174 -4 8,712,193,900 1407 227 274 21 10,972,655,020 1610 201 216 8 13,445,034,370 

H&M                  

HÖGANÄS               1404 129 131 2 5,202,984,630 1107 139 138 -1 5,868,284,304 1310 109 95 -13 5,220,043,596 

HOLMEN               0705 484 581 20 16,993,354,706 2008 466 551 18 20,534,765,784 3010 511 532 4 21,105,093,426 

MTG  2404 27.5 32 14 6,003,371,480 0608 79.3 104 31 7,518,034,585      

NCC                        2108 291 205 -32 5,045,987,164 1111 471 584 24 5,000,917,321 

NOKIA  1704 0.16 0.18 9 23,241,083,976 1707 0.14 0.14 6 19,029,988,791 1610 1211 1260 4 21,257,596,955 

NORDEA  0705 413 383 -7 129,533,771,186 2008 461 581 26 124,430,542,970 2910 428 481 12 141,704,125,976 

ORIFLAME                 

SAAB                  1404 135 178 38 10,255,881,963 0907 328 184 -10 10,255,881,963 0810 236 145 -39 10,456,140,420 

SANDVIK  0505 1239 1281 3 53,811,544,800 0508 1247 1191 -5 59,115,086,475 3010 1063 1103 4 60,020,569,200 

SCA                2904 2031 1974 -3 64,257,539,403 2507 1734 1604 -8 63,650,752,991 3010 1574 1603 2 68,747,283,034 

SCANIA               2304 863 1149 33 35,300,000,000 2307 1104 1290 17 41,400,000,000 2710 754 765 1 42,650,000,000 
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SEB  0805 1678 1631 -3 59,671,987,901 1408 1760 1816 3 62,459,445,064 2210 1814 1858 2 65,997,620,243 

SECURITAS            0805 540 472 -7 33,399,964,512 0708 496 393 -21 33,399,964,512 0511 547 475 -13 33,399,964,512 

SKANSKA  0605 707 540 -
24 

18,109,911,962 2407 1468 1598 9 19,909,468,956 3010 825 745 670 20,945,485,602 

SKF                  1504 827 802 -3 27,036,959,343 1407 819 815 -1 28,117,928,449 1410 684 697 2 31,419,223,692 

SWEDISH MATCH  2504 522 497 -5 21,876,568,951 2307 541 622 -7 19,865,184,227 2310 510 569 12 22,326,357,494 

TELE2                2304 1518 1480 -3 40,148,178,755 0508 1592 1538 -3 43,329,417,420 2110 1579 1635 4 57,813,049,276 

TELIASONERA  0805 6525 7562 16 136,049,253,208 3107 7159 8070 15 158,490,367,139 2910 7696 7915 3 159,425,413,553 

TIETOENATOR  2904 19.6 22.9 17 1,962,329,364 1807 19.4 18.3 -6 1,843,958,563 2310 17.1 25 46 2,427,456,294 

TRELLEBORG           2404 204 211 3 6,326,375,016 2107 256 277 8 8,191,844,572 2010 240 251 9 9,301,919,376 

VOLVO  2804 639 757 18 71,287,732,555 2307 1842 2043 11 87,706,160,798 2310 914 1298 32 95,073,410,898 

WM-DATA                0705 157 170 8 3,780,029,243 0808 65 56 -14 3,882,192,195 3010 34 44 29 5,176,256,260 
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Appendix 3 – 2004 

2004 Q1     Q2     Q3     

 Firms Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap. 

ABB                   2904 218  233 7 19,332,066,592 2907 294  288 -2 18,344,580,617 2810 214  230 8 18,085,142,763 

ALFA LAVAL  2704 144  211 62 12,842,279,195 1608 293  259 -12 13,679,819,143 2110 335  297 1 11,111,363,304 

ASSA ABLOY           2704 511  530 4 32,247,072,123 2107 535  571 7 31,553,586,701 0211 577  605 5 33,200,614,578 

ASTRA ZENECA  2904 1155 1108 -4 135,171,227,884 2207 1125 1139 1 127,727,722,382 2110 1243 1274 2 107,931,148,837 

ATLAS COPCO       2704 1110 1211 9 54,709,618,784 1607 1422 1518 7 56,107,130,904 2210 1623 1847 14 59,949,919,724 

AUTOLIV  2204 0.74 0.8 8 13,997,961,900 2207 0.86 0.94 9 12,849,000,681 2110 94.9 96.6 2 10,705,100,819 

AXFOOD              2204 185  171 -8 9,454,315,692 2207 247  252 2 10,233,365,148 2010 269  310 15 11,546,021,934 

BOLIDEN  2604 261  307 18 3,758,549,744 0508 273  307 12 3,707,062,762 2510 139  273 6 3,539,730,068 

CAPIO  2804 334  358 5 5,204,223,392 2107 95  105 1 1,001,102,407 2210 245  245 4 5,696,493,088 

ELECTROLUX  2104 587  648 9 49,116,530,190 1607 1735 1715 1 41,452,729,212 2010 916  944 -9 40,667,948,954 

ENIRO               2604 174  79 -55 10,378,648,534 1907 384  404 5 9,918,305,252      

ERICSSON            2304 3478 4313 24 334,987,704,459 2107 5360 7813 38 331,958,118,315 2210 6710 7018 5 332,980,747,407 

GETINGE  2104 224  241 8 16,576,714,880 1507 301  300 0 16,670,900,760 1810 191  194 2 14,928,461,980 

H & M              3009 2476 2452 -1 146,432,368,000 

HÖGANÄS               1504 151  153 2 6,345,935,352 1407 174  176 2 5,987,697,066 1410 132  125 -6 5,817,107,406 

HOLMEN               2904 425  492 16 17,494,230,382 1808 419  403 -4 18,872,587,980 2810 396  478 21 18,917,834,448 

MTG  2004 84,3  85 1 8,577,940,745 0308 153  204 33 8,618,901,134 1910 433  433 5 10,399,677,397 

NCC                   1105 -289  -166 74 5,938,551,157 1908 430  494 15 7,576,695,158 1111 471  458 -3 8,565,452,341 

NOKIA  0416 0.17 0.17 0 20,215,059,300 1507 979  1036 -9 14,134,047,459 1410 843  1000 21 16,236,857,538 

NORDEA  0428 463  591 28 150,793,552,635 0818 793  816 3 153,005,187,428 2710 522  548 5 178,612,165,148 

ORIFLAME       1108 24.5 23.9 -2 12,805,661,145      

SAAB                       0907 325  335 25 11,008,065,640 2210 109  201 84 10,885,780,346 

SANDVIK  0605 1278 1430 12 64,629,975,424 0508 1568 1664 6 69,449,850,746 0511 1530 1577 -4 69,976,984,338 

SCA                2704 1532 1472 -4 70,471,623,535 2107 1511 1502 -1 66,788,250,069 2610 1600 1377 -18 62,251,827,557 

SCANIA               2704 1.160  1.321 14 46,950,000,000 2607 1402 1411 1 51,050,000,000 0111 874  1276 46 51,550,000,000 

SEB  0605 2128 2463 16 78,021,261,138 2707 2306 2200 -5 72,798,625,652 2010 2072 2088 1 83,030,098,791 

SECURITAS            0605 497  464 -7 38,270,792,670 1108 514  534 4 30,094,759,691 0411 588  630 7 33,747,880,809 

SKANSKA  3004 367  418 17 23,854,698,167 2907 1117 1092 2 25,600,586,352 2910 2111 2165 1 29,973,880,650 
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SKF                  2004 750  819 1 29,845,816,474 1307 888  1052 19 33,155,083,526 1910 923  1111 20 31,322,343,986 

SWEDISH M.  2604 1891 1831 0 27,072,905,937 2107 518  605 5 26,369,713,575 2610 461  376 10 27,512,401,163 

TELE2                2104 1514 1522 1 51,246,760,333 0208 1623 1689 3 44,962,473,767 2010 816  764 -6 34,975,412,826 

TELIASONERA  2804 7535 7200 -4 146,802,286,967 2807 7496 7327 -2 159,892,936,760 2710 4905 5985 14 177,658,818,622 

TIETOENATOR  2104 26.8 30.6 14 1,990,707,594 2107 26.9 26 -3 1,861,425,500 2010 96.9 96.9 -8 1,741,865,000 

TRELLEBORG           2204 295  322 9 11,662,089,313 2207 929  936 1 10,204,682,598 2610 252  221 -12 8,604,795,920 

VOLVO  2304 2362 2876 30 114,140,964,450 2107 3163 3732 21 120,101,496,398 2210 2660 1412 49 117,300,913,118 

WM-DATA               2904 107  81 -11 6,633,999,216 2307 78  72 -8 5,580,364,046 2910 46  46 0 5,463,293,472 
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Appendix 4 – 2005 

2005 Q1     Q2     Q3     

 Firms Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap. 

ABB                   2804 251  350 40 18,897,513,575 2807 248  276 -1 22,560,290,951 2810 301 403 33 25,346,039,306 

ALFA LAVAL  2704 130  76 -42 11,111,363,304 2107 283  342 21 14,294,015,104 2510 344 405 3 16,862,470,943 

ASSA ABLOY           2704 801  764 -5 31,900,329,412 1708 878  900 3 36,754,727,366      

ASTRA ZENECA  2804 1349 1486 10 115,788,458,745 2807 0:59  0:75 27 128,240,274,746 2710 0:71  0:76 7 129,396,221,157 

ATLAS COPCO       2704 1980 1665 5 20,562,434,560 1807 1905 2128 12 80,388,596,064 2110 2344 2470 5 88,065,920,484 

AUTOLIV  2104 119  123 3 7,155,190,844 2107 135  133 0 6,663,371,108 2010 96.8 95.1 -1 6,285,843,378 

AXFOOD              2104 202  228 13 9,997,525,552 2107 272  262 -8 10,127,342,508 2110 264 309 17 10,840,600,222 

BOLIDEN  2704 448  353 -21 8,536,921,486 2507 255  269 5 10,070,673,481 2410 453 610 35 11,778,057,778 

CAPIO  2704 134  137 2 8,763,835,520 2007 189  194 3 11,172,627,760 2610 117 65 33 11,604,091,675 

ELECTROLUX  2004 801  1211 -1 42,966,487,736 1907 1186 1695 -2 53,958,856,259 2510 30 546 34 57,242,045,122 

ENIRO               2904 114  104 -19 12,770,763,906 2107 358  380 6 13,798,751,094 2710 172 194 13 13,759,213,125 

ERICSSON            2204 5802 6742 16 309,810,706,084 2107 7620 8488 11 429,379,836,818 2110 7942 8032 1 420,410,447,760 

GETINGE  1904 312  313 0 19,213,919,520 1507 304  304 0 19,496,477,160 1810 290 291 0 18,742,990,120 

H & M    0604 2.091 2309 10 179,297,488,000 2206 3577 3623 1 202,303,072,000 2809 3161 3324 5 188,791,856,000 

HÖGANÄS              1404 167  149 -11 6,414,171,216 1407 164  110 -18 6,516,525,012 1710 138 34 -37 5,680,635,678 

HOLMEN               2804 472  307 -35 11,805,256,320 1708 352  387 10 18,609,876,264 2710 442 530 20 19,814,839,296 

MTG  2104 507  542 7 14,131,668,165 2507 263  286 9 15,531,786,504 2410 158 222 40 20,077,593,408 

NCC                   1105 -126 -134 -3 11,007,283,783 1808 541  659 22 14,313,528,504 2810 594 667 27 15,550,080,960 

NOKIA  2104 951 1192 14 17,146,972,094 2107 1217 1108 -13 19,431,136,173 2010 1175 1218 2 19,618,550,160 

NORDEA  2704 652 688 -1 192,138,731,573 2408 757  884 17 208,506,105,003 2610 674 728 8 211,094,514,306 

ORIFLAME  2604 22 27.1 23 7,718,314,140      2510 19.6 18.1 -8 10,536,943,658 

SAAB                  2104               

SANDVIK  0305 1825 1892 4 73,271,569,288 0408 2130 2235 5 81,837,490,158 0311 2087 2126 2 90,869,597,605 

SCA                2604 1033 894 -13 68,369,037,800 2107 1301 1361 5 61,895,507,084 2610 1376 1544 12 63,016,227,266 

SCANIA               2704 1763 1698 -4 60,100,057,160 2707 1809 1742 -4 63,499,873,986 0111 1377 1155 -16 66,800,000,000 

SEB  0305 2541 2689 6 84,559,907,437 2607 2635 3007 14 97,090,478,834 2810 2672 3019 13 104,056,942,266 

SECURITAS           0305 824  818 -1 39,662,457,858 1208 904  847 -6 45,750,993,056 0411 1000 978 -2 42,097,871,937 

SKANSKA  2804 769 1095 11 33,519,604,082 2807 1240 1373 -3 39,563,437,020 0311 994 1215 16 44,152,987,803 
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SKF                  1904 1029 1124 9 33,053,024,494 1307 1170 1319 13 41,794,462,212 1810 1294 1409 8 45,739,938,738 

SWEDISH M.  2004 530  507 -4 28,274,079,204 2107 554  595 8 32,733,978,602 2510 842 899 4 30,461,954,381 

TELE2                2504 1490 1414 -5 33,000,768,444 2607 1443 1689 17 37,324,814,067 2510 1557 1873 20 32,007,855,468 

TELIASONERA  2604 7450 6889 -8 174,386,156,174 0308 7167 7200 0 179,528,911,450 2510 7508 8224 10 181,866,527,484 

TIETOENATOR  2104 40.5 35 -14 1,751,330,875 2207 53.8 57.7 7 4,034,811,869 1910 31.2 27.3 -17 4,184,539,080 

TRELLEBORG           2604 411 336 -18 9,037,197,725 2107 433  489 13 11,155,966,569 2510 374 392 5 10,550,604,042 

VOLVO  2504 3919 4603 17 125,239,790,720 2507 5833 5253 -2 137,204,953,062 2510 3838 4015 5 137,028,617,645 

WM-DATA               2804 87.2 93 7 6,985,210,939 2207 125  174 39 8,780,293,080 2810 -65 -18 72 8,546,151,931 
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Appendix 5 – 2006 

2006 Q1     Q2     

 Firms Date Estimated Actual % Market Cap. Date Estimated Actual % Market Cap/ 

ABB                   2704 463 509 9.90 42,061,619,404 2707 600 640 6.7 39,976,223,806 

ALFA LAVAL  2704 327 426 30.20 23,395,282,534 2507 486 587 20.8 24,065,314,492 

ASSA ABLOY            2504 944 965 2.2 50,104,321,740 0908 995 995 0 41,955,868,031 

ASTRA ZENECA  2704 1832 2044 11.6 142,573,862,536 2707 2111 2209 4.8 158,081,508,013 

ATLAS COPCO        2704 2434 2606 7.1 134,467,437,576 1707 2953 2926 -0.9 123,042,886,848 

AUTOLIV  2704 0.98 1.13 15.3 7,236,723,234 2607 1.01 1.00 -1 7,671,220,020 

AXFOOD              1904 209 223 7 10,554,840,243 1907 271 268 -1 11,298,852,396 

BOLIDEN  0405 1757 1697 -3.4 34,581,766,696 0908 2240 2364 5.5 38,353,074,893 

CAPIO  2504 210 231 10 12,286,310,127 2507 244 198 -19 10,930,854,216 

ELECTROLUX  2404 1345 1366 1.6 69114955901 1807 850 765 -10 32,217,983,645 

ENIRO               2704 176 160 -9 16,389,215,280 2007 625 683 9 13,794,256,194 

ERICSSON            2104 7395 6679 -9.7 477,383,978,877 2107 7.8 8.3 6.4 383,947,756,536 

GETINGE  2004 274 262 -4.5 23,734,841,760 1707 378 364 -3.7 23,075,540,600 

HENNES & MAURITZ    2903 2689 2680 0 207,415,424,000 2106 3734 3920 5 203,763,744,000 

HÖGANÄS               1904 141 150 6.3 6,448,289,148 1407 77 107 39 6,107,109,828 

HOLMEN               2704 453 562 24.1 20,441,733,312 1508 539 422 -22 24,867,652,248 

MTG  2604 374 440 18 23982394676 2607 482 499 4 24,893,060,977 

NCC                   2604 -81.8 82 0 22474871589 2308 712 710 0 18,820,101,180 

NOKIA  2004 0.21 0.25 19.1 19,349,147,440 2007 0.3 0.28 -6.7 15,274,212,767 

NORDEA  0305 762 858 12.6 260,485,217,974 1907 763 932 22.1 223,093,307,522 

ORIFLAME       0908 22.3 25.9 16 12,847,045,127 

SAAB                  2404 507 533 -1 20,363,624,036      

SANDVIK  0205 2408 2684 11.5 109,257,048,818 2007 2763 3695 -2.5 99,351,550,906 

SCA                2704 1551 1569 1.2 80401758284 2507 1739 1708 -1.8 69,885,202,520 

SCANIA               2604 1798 2109 17.3 75919885418 2807 2233 1984 -12.50 73,556,920,338 
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SEB  2604 3400 3670 7.9 1.32476E+11 2107 3383 3906 15.5 117,666,218,407 

SECURITAS            0905 946 824 -12.9 52,187,444,550 1008 960 896 -6.7 48,012,448,986 

SKANSKA  2704 674 668 -13 50,490,057,248 2707 1955 2008 -3 43,956,986,235 

SKF                  2504 1392 1599 14.9 57854893449 1407 1556 1520 -2.30 51,707,518,333 

SWEDISH MATCH  2804 613 696 13.5 34,569,493,277 0308 700 732 4.6 37,653,156,996 

TELE2                0305 1616 1375 -14.9 5,273,419,724 0108 324 314 -3.1 32,350,463,801 

TELIASONERA  2504 7245 7816 7.9 218,333,337,622 2807 5335 6060 14 191,216,991,622 

TIETOENATOR  2704 33.1 31.9 -3 4,726,594,128 2107 33 24.4 -26.1 2,976,007,953 

TRELLEBORG            2504 391 377 2 15,696,185,522 1907 411 431 5 9,945,443,103 

VOLVO  2504 4436 5242 18.2 1.5401E+11 2107 6085 6457 6.1 149,743,509,294 

WM-DATA                2804 177 191 7.9 9,950,998,824 2107 148 177 19.6 8,663,222,506 

 


