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PREFACE 

“Economics! Are you going to waste your life on economics!?” were the approximate words 

of my high-school physics teacher, when I revealed that I was considering studying 

economics after graduating from high-school. Indeed, I tried studying engineering for a while, 

but my interest for economics took over before too long, and I ended up at Hanken. By the 

time I was finishing my Master thesis at Hanken, my mind was set on returning to my 

engineering studies. A seed of interest for graduate studies had however begun to grow in my 

head, and after a discussion with Professor Eva Liljeblom, I was convinced that this would be 

a more rewarding alternative. 

My supervisor Professor Eva Liljeblom has continued to play a central role throughout the 

process, providing me with both a clear-cut goal and the means to achieve that goal. For that I 

want to express my sincere appreciation to her. Furthermore, I wish to thank my supervisors 

Professor Tom Berglund and Professor Anders Löflund for their insightful comments and 

criticism on my work. At the very final stages, I also had the opportunity to benefit from the 

comments and suggestions of my pre-examiners Professor Juha-Pekka Kallunki and Professor 

Joshua Livnat, which without doubt helped me to improve on the quality of the thesis. 

During my years at the Department of Finance, I have had the great pleasure of getting to 

know and work with several persons and personalities, of which Mohammed Aba Al-Khail, 

Alexander von Nandelstadh, Daniel Pasternack and Thomas Sandvall stand out for a reason or 

another. Especially my friend and colleague Daniel Pasternack has had a significant impact on 

my research, for which I am severely indebted to him. 

Financial support from the Ella and Georg Ehrnrooth Foundation, the Finnish Academy of 

Sciences, the Finnish Cultural Foundation, the Hans Bang Foundation, the Säästöpankkien 

Tutkimussäätiö and the Yrjö Jahnsson Foundation is further gratefully acknowledged. 

To end with, I want to thank family and friends for things in life more important than finance. 

Helsinki, 25th of August 2002 

Anders Ekholm 
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1. Introduction 

A functioning stock market is an essential component in a competitive economy, as it 

provides a mechanism for allocating the economy’s capital stock. In an ideal situation, the 

stock market will steer capital in a manner that will maximize the total utility of the economy. 

Indeed, the growing trading volumes in stock markets globally imply that the importance of 

stock markets is increasingly pronounced 1. 

It is obvious that prices will play a key role in a stock market, as investors’ allocation 

decisions will depend on the prices of the traded stocks. Fama (1970) articulates the ideal of a 

well functioning stock market as follows: 

“In general terms, the ideal is a market in which prices provide accurate signals for resource allocation: 

that is, a market in which firms can make production-investment decisions, and investors can choose 

among the securities that represent ownership of firms’ activities under the assumption that security 

prices at any time ‘fully reflect’ all available information.” 

The last few words “assumption that security prices at any time ‘fully reflect’ all available 

information” refer to that investors will be concerned with the question of whether prices are 

reasonable or not. The only way for investors to determine the fairness of prices is to utilize 

available information in order to try to establish the intrinsic values of the traded stocks. The 

point that Fama (1970) makes, however, is that potential investors do not need to worry about 

whether prices are fair or not if they can assume that prices already “fully reflect” all available 

information.  

The other extreme, where potential sellers are better informed about the quality of the traded 

assets than potential buyers, who only know the average quality of the assets, is first 

described by Akerlof (1970). Under these circumstances, potential buyers will only be willing 

to pay a price that reflects the average quality of the assets, which will lead to only potential 

sellers of below average or average quality assets remaining active in the market. As potential 

buyers discover this, the price they are willing to pay will be further reduced in order to 

reflect the new lower average quality. Consequently, the average quality of the assets traded 

                                                

1 For instance on the Helsinki Stock Exchange, which is empirically examined in this thesis, the annual turnover 
increased from EUR 2 billion in 1992 to EUR 203 billion in 2001, implying an annual geometric growth rate of 
67%. 
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in the market will decay until only assets of the lowest quality are traded. A market break 

down has hence occurred due to the information asymmetry between potential buyers and 

sellers. 

Even though it is indisputably true that information has a pronounced role in a functioning 

stock market, several issues regarding how stock markets process and react to new 

information still remain unanswered. The purpose of this thesis is to explore the link between 

new information and stock market reactions.  

The remainder of the thesis is organized as follows. Section 2 presents a theoretical 

framework for information and stock prices, and places the four essays within this framework. 

Literature central to the thesis is briefly reviewed in Section 3. Section 4 summarizes the four 

essays, and section 5 finally presents some concluding remarks. 

2. Information and stock prices – the market efficiency framework 

The research question presented above requires us to assess how information relates to the 

functioning of stock markets. We may begin our attempt to answer this question by 

recognizing that in equilibrium value of equity of a firm should equal the present value of all 

future dividends paid to the shareholders2. Hence, 

Vt  = Dt+1/(1+rt+1) + Dt+2/(1+rt+2) + ... + Dt+N/(1+rt+N)   (1) 

where Vt is value of equity at time t, Dt+1 to Dt+N are the future dividends, rt+1 to rt+N are the 

appropriate discount rates and N is infinitely large.  

As neither future dividends nor appropriate discount rates are known with certainty, investors 

are forced to use expected values for future dividends and discount rates. Value of equity thus 

becomes 

Vt  = E(Dt+1)/(1+E(rt+1)) + E(Dt+2)/(1+ E(rt+2)) + ... + E(Dt+N)/(1+ E(rt+N))  (2) 

where E is the expected value operator. Obviously, it is a burden of the investors to determine 

the expected values for the future dividends and the appropriate discount rates. One could 

                                                

2 The choice of valuation model is irrelevant here, as the model is only utilized for illustrative purposes. The 
same inferences as above could be drawn using any other valuation model that relies (at least partly) on 
unknown future values for some parameters, such as the Ohlson (1995) valuation model. 
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think of many ways of determining these unknown expected values; one alternative is to just 

randomly assign them. However, a more constructive approach is to utilize available 

information in order to create estimates better than random ones: 

E(Dt+KΦt) = F(Φt)     (3) 

E(rt+KΦt) = G(Φt)     (4) 

where F and G express functions of the information set Φt. Evidently, the expected values will 

depend on both what information is utilized and how it is interpreted. Here we arrive at the 

market efficiency concept, which is articulated by Fama (1970): 

“A market in which prices always ‘fully reflect’ available information is called ‘efficient’.” 

In other words, when Φt is equal to all available information and is optimally interpreted, it is 

not possible for anyone to (on average) improve on the accuracy of the expected values, and 

thus to produce a better estimate for the intrinsic value of the firm. Under these conditions the 

value of the firm will reflect best possible estimates for Dt+K and rt+K. It is easily understood 

that this setting is a rather extraordinary one, as it implies all investors having access to all 

available information and further interpreting this information in an equal manner3. In terms 

of equations (3) and (4) we get 

 AΦt = BΦt = Φt     (5) 

AF = BF      (6) 

AG = BG      (7) 

where A and B are two arbitrary investors. In summary, the market efficiency concept is 

obviously highly dependent on both whether all investors have access to all information and 

whether all investors interpret the information similarly.  

 

                                                

3 The conditions defined in equations (5), (6) and (7) combined with the absence of transaction costs constitute 
sufficient conditions for the strong version of market efficiency, as noted by Fama (1970). However, 
Grossman and Stiglitz (1980) show that the absence of information costs and transaction costs are necessary 
conditions for full market efficiency. 
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The conditions specified above in equations (5), (6) and (7) are of such nature that they give 

few directly empirically testable implications with standard stock market data, such as 

historical prices and trading volumes. A more testable definition of market efficiency is 

expressed by Fama (1970) as 

E(Vt+1Φt) = [1 + E(rt+1, tΦt)] * Vt    (8) 

where E(rt+1, tΦt) is the equilibrium expected return for period t to t+1, given the information 

set Φt. Equation (8) is very general in the sense that it does not define exactly what model 

should be used for deriving the equilibrium expected return E(rt+1, tΦt), the point being that 

whatever model is implemented the information set Φt should be fully utilized. However, 

equation (8) has an important implication; it rules out the possibility of trading systems based 

only on information set Φt that yield returns in excess of equilibrium expected returns. Hence, 

if 

zt+1, t = rt+1, t - E(rt+1, tΦt)     (9) 

then 

E(zt+1, tΦt) = 0      (10) 

which implies that the sequence {zt+1, t} of returns in excess of equilibrium expected returns is 

by definition a “fair game”4. Rephrased, the expected return in excess of equilibrium expected 

returns, given only information set Φt, is equal to zero. A convenient property of the market 

efficiency definition in equations (9) and (10) is that it has clearly empirically testable 

implications using standard stock market data. However, it is evident that a test for market 

efficiency within the framework of equations (9) and (10) simultaneously will be a test for the 

equilibrium expected returns model that is employed. This joint-hypothesis problem hence 

stands for that market efficiency can never be tested per se, but only with respect to some 

specific asset-pricing model. In practice, this means that observed deviations from equation 

(10) can either be due to market inefficiency or misspecification of E(rt+1Φt). Needless to 

say, the joint-hypothesis problem is a major obstacle for market efficiency tests. 

                                                

4 The concept of a “fair game” was first defined and investigated by Samuleson (1965) and Mandelbrot (1966). 
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As Fama (1970) points out, defining market efficiency as that stock prices should “fully 

reflect” all available information is an extreme null hypothesis rather than something we 

expect to be literally true. Indeed, Grossman and Stiglitz (1980) formally prove the 

impossibility of fully informationally efficient markets. They show that fully informationally 

efficient markets can only exist when information and transaction costs equal zero, which are 

conditions certainly not fulfilled in any known market. Grossman and Stiglitz (1980) further 

demonstrate that a market with positive information and transaction costs will show an 

equilibrium degree of inefficiency, which allows informed investors to make returns in excess 

of equilibrium returns, large enough to compensate them for their information costs. This 

holds true, since if a market was fully efficient and information was costly, there would be no 

incentive for investors to acquire information as prices already fully would reflect all 

information. Consequently, all investors would stop acquiring information and become 

uninformed, which would lead to a market break down. However, this situation is not an 

equilibrium either, since all investors then would feel that there are returns in excess of 

equilibrium returns and information costs to be made by becoming informed. Hence, the 

equilibrium is that a fraction of all available information is not reflected by prices, allowing 

those who become informed to be compensated for the information costs they incur. The 

impossibility of a fully informationally efficient market does however by no means make the 

concept of full market efficiency redundant, as it provides us with an extremely useful 

benchmark. Ultimately, we are forced to use our judgment when evaluating whether observed 

returns in excess of equilibrium expected returns are reasonable compensation for information 

and trading costs. 

Generally, tests for market efficiency are categorized into three categories according to the 

type of information that is considered5. First, tests for return predictability consider the return 

forecasting power of historical data6. Second, event studies test how swiftly prices adjust to 

new public information. Third, tests for private information investigate whether some 

investors have information not reflected by prices. As discussed earlier, all tests for market 

efficiency unavoidably suffer from the joint-hypothesis problem. Fama (1991) however points 

                                                

5 Fama (1970) suggests the now classical categorization of market efficiency tests into weak, semi-strong and 
strong form test. The categorization presented here is based on Fama (1991). 
6 These tests include both time-series and cross-sectional tests for return predictability, using information such as 
historical prices, dividend-yields, interest rates, market capitalization, and etcetera. Furthermore, tests for 
seasonalities in returns and volatility test of market efficiency also belong to this category. 
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out that the event study methodology has the advantage of being the least sensitive to the 

joint-hypothesis problem, as responses to new information in event studies tend to be large 

and occur in a fairly short period of time7. In this situation, the choice of asset pricing model 

will thus have a trivial impact on inferences. 

A. The essays within the market efficiency framework 

A practical implication of the market efficiency conditions is that all new financial statement 

information is instantaneously incorporated into the prices of stocks when it is disclosed to the 

market. However, empirical indications of that all new financial statement information is not 

instantaneously priced have been documented in numerous studies during the last three 

decades, starting with Ball and Brown (1968). In my first essay “New evidence on the 

properties of the financial statement information pricing process” I seek to gain an enhanced 

understanding of how and when new financial statement information is priced by the stock 

market. Furthermore, I seek to handle the joint-hypothesis problem more accurately than in 

earlier studies. 

Traditionally, most tests of market efficiency have been performed using the expected returns 

definition of market efficiency, as expressed in equations (8), (9) and (10). Less attention has 

been paid to the conditions in equations (6) and (7), namely whether all investors interpret 

information similarly or not. This has obviously been due to the lack of suitable data sets for 

directly investigating the issue. However, electronic stock transaction records have recently 

created the possibility of directly investigating how different types of investors behave, and 

more specifically whether they interpret and react to new information in a similar manner. 

This line of research is commonly referred to as “behavioral finance” and has become a very 

popular topic of research and debate. In my second essay “How do different types of investors 

react to new financial statement information?” I utilize an extensive official transactions 

record set in order to examine how investors interpret and react to new financial statement 

information. 

With the emergence of the behavioral finance literature an array of different hypotheses have 

been suggested in order to explain observations that deviate from the assumption of equal 

                                                

7 Fama et al. (1969) originally suggested the event study methodology, when they investigated stock price 
reactions to stock splits. 
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behavior for all types of investors. One hypothesis that has gained much ground during recent 

years is that some investors have excessively large beliefs in their own abilities, and that this 

overconfidence influences their actions in the stock market8. In the third essay 

“Overconfidence and investor size” we9 set out to investigate the interrelation between 

investor overconfidence, size and behavior; in particular whether investor size is a good proxy 

for investor overconfidence. 

It is obvious that all information has to originate from some source. In stock markets the firms 

themselves disclose much of the available information. As the management of a firm can to 

some extent influence what information is disclosed and when, it is possible that all 

information is not instantly and equally disclosed to the market. In the fourth essay “The 

negative news threshold - An explanation for negative skewness in stock returns” we 

investigate the information disclosure process itself and how it affects the pricing of stocks. 

More specifically, we test a hypothesis stating that management information disclosure 

practices generate negative skewness in stock return distributions. 

3. Prior empirical findings 

The market efficiency literature has become so dauntingly extensive that an even remotely 

comprehensive review of it is without doubt beyond the scope of this thesis10. However, a 

short discussion of some central findings in the market efficiency literature is presented below 

in order to provide a general picture of the state of this research. After this, the focus is turned 

to the specific lines of research within the market efficiency literature to which the four essays 

in this thesis belong11. 

                                                

8 In my second essay “How do different types of investors react to new financial statement information?” I find 
indications of investor size correlating with behavior after the disclosure of new earnings information. I suggest 
investor overconfidence as a possible explanation for the systematic differences in transaction behavior. 
9 My third and fourth essays are co-authored with Daniel Pasternack. 
10 Several excellent reviews on the market efficiency literature are available; see for instance Ball (1992, 1994), 
Dimson and Mussavian (1998), Fama (1970, 1991, 1998), Kothari (2001), LeRoy (1989), and 
MacKinlay (1997). 
11 The first essay belongs to the literature that investigates how the market prices respond to new financial 
statement information. The second and third essay relate to research in how different types of investors behave 
under new information. Finally, the fourth essay places itself between two research topics; 1) negative skewness 
in stock return distributions and 2) managerial news disclosure practices. 
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Within the market efficiency literature, tests for return predictability date back to the early 

work by Fama (1965) and Fisher (1966). In short, the inferences from these tests for the 

weakest form of market efficiency are characterized by a large degree of controversy. The 

predictability of returns has been established in several studies, but the joint-hypothesis 

problem makes the interpretation diffuse12. Hence, evidence that returns in excess of 

equilibrium returns can be predicted using historical information can be explained either by 

misspecification of the employed expected equilibrium returns models or by market 

inefficiency. As Fama (1991) notes, this issue remains one of the most controversial within 

the market efficiency debate. 

Event studies have been a real growth industry since the initial event study by 

Fama et al. (1969). Altogether the market efficiency hypothesis stands up rather well, as 

prices seem to adjust to new information promptly, however not without some exceptions. 

More precisely, the evidence is favorable for the market efficiency hypothesis for short event-

window tests, but more controversial for longer event-window tests13. Especially the post-

earnings announcement drift in abnormal returns, first established by Ball and Brown (1968), 

poses a serious challenge to the market efficiency hypothesis14. 

The strongest form of the market efficiency hypothesis has also attracted considerable efforts 

in tests for private information. In summary, it has been established that corporate insiders - 

                                                

12 See for instance DeBondt and Thaler (1985, 1987), French and Roll (1986), Conrad and Kaul (1988), 
Lo and MacKinlay (1988), Poterba and Summers (1988), Jegadeesh (1990), Lehmann (1990), 
Jegadeesh and Titman (1993, 2001), and Rouwenhorst (1998) for return predictability using historical prices 
only; Keim and Stambaugh (1986), Campbell (1987), Campbell and Schiller (1988), 
Fama and French (1988, 1989, 1995, 1996), Chen (1991), Daniel and Titman (1997), Brennan et al. (1998), 
Lee and Swaminathan (2000), Liew and Vassalou (2000), Chordia et al. (2001), and 
Chordia and Shivakumar (2002) for return predictability using historical data beyond price data. 
13 See e.g. Fama (1970, 1991) and Kothari (2001) for results from short event-window tests and Fama (1998) and 
Kothari (2001) for results from longer event-window tests. Collins and Kothari (1989) classify earnings-returns 
event studies into (pure) event studies and associative event studies. They define event studies as studies that, by 
using a short event window of (in general a few days), seek to isolate the stock price reaction per se to new 
earnings information. Associative event studies, on the other hand, are defined as studies that investigate stock 
returns during longer periods after the announcement of new financial statement information. Associative type of 
event studies hence allow investors to take part of and react to incremental information - which might correlate 
with the initial information - that is disclosed after the initial information disclosure. Obviously, the causality 
between the initial information, possible later disclosed incremental information, and stock returns is not clear in 
associative event studies, and is hence often not inferred. 
14 For instance Bernard and Thomas (1990) document evidence that is very damaging to the market efficiency 
hypothesis, as they show that the post-earnings announcement abnormal returns are consistent with the market 
behaving as it would expect seasonally differenced quarterly earnings four quarters apart to be positively auto-
correlated, this not being the case. 
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not surprisingly - have private information that is not priced by the market, but for other 

groups the evidence is mixed15. An obvious group to test for private information is mutual 

fund managers, as reliable history on the success of their investment activities is readily 

available16. Evidence has been documented both for and against mutual fund managers being 

able to generate cost-adjusted returns in excess of expected returns, but as in the case of the 

tests for return predictability, the inferences are overshadowed by the joint-hypothesis 

problem. 

Altogether, it seems fair to say that the market efficiency hypothesis has survived over 30 

years of thorough examination rather well, even though the evidence is by no means 

unambiguous. At the very least, the market efficiency hypothesis is an extremely useful 

framework when we seek to gain a better understanding of the functioning of stock markets. 

The discussion is now turned to central research within the specific lines of research to which 

the four essays in this thesis belong. 

A. The pricing of financial statement information 

Ball and Brown (1968) take some initial steps in investigating the usefulness of earnings 

information. They find that earnings figures contain highly useful information, which is not 

entirely incorporated into stock prices instantaneously when it is disclosed. McKibben (1972) 

directly investigates whether financial ratios can be utilized for the purpose of forecasting 

common stock returns. He concludes that the investigated financial ratios contain information 

that is not immediately priced by the market and that the investigated financial ratios can be 

utilized for selecting “superior groups of investment”. Lev (1989) reviews 20 years of 

research in earnings and stock returns, and concludes that “earnings appear to used by 

investors, but the extent of earnings usefulness is rather limited”. 

Ou and Penman (1989) take a step forward by integrating a large collection of financial 

statement signals, which are intended to contain information with respect to unexpected future 

earnings, into one measure. This measure is then utilized for the purpose of constructing zero-

investment stock portfolios for the years 1973-1983. They find that the created measure can 

                                                

15 See e.g. Fama (1970, 1991) for results from tests for private information. 
16 Active mutual fund managers are a typical group that within to the Grossman and Stiglitz (1980) framework 
should earn excess returns just enough to cover their expenses. 
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be utilized for constructing portfolios generating abnormal returns, which cannot be attributed 

to risk or size effects. 

Holthausen and Larcker (1992) further strengthen these findings, as they document annual 

abnormal returns ranging between 4.3% and 9.5% for portfolios constructed by using publicly 

available financial statement information. However, their replication of the 

Ou and Penman (1989) methodology for the years 1978-1988 does not yield positive 

abnormal returns. Greig (1992) re-examines the findings of Ou and Penman (1989) and 

argues that the created information measure proxies risk, and that the observed abnormal 

returns hence only represent risk premia. The value of publicly available financial statement 

information is further explored by for instance Lev and Thiagarajan (1993), and 

Abarbanell and Bushee (1997, 1998). 

More recently, Bartov et al. (2000) find that the magnitude of the post-announcement 

abnormal returns is negatively correlated with the fraction of the firm owned by institutional 

investors. They explain their finding by institutional investors being sophisticated investors, 

and the value of a firm that is owned to a greater degree by institutional investors thus 

reaching new valuation equilibriums more promptly than the value of a firm owned to a 

higher degree by non-institutional, or unsophisticated, investors. 

A substantial number of studies have also been conducted using other than US data. 

Charitou and Panagiotides (1999) replicate the Ou and Penman (1989) methodology for the 

years 1991-1995 on UK stock data and find that publicly available financial statement 

information is not instantly impounded in stock prices. Evidence of post-announcement drifts 

has also been gathered using Finnish data by e.g. Martikainen et al. (1993), 

Booth et al. (1996, 1997), Kallunki (1996), and Kallunki and Martikainen (1997). The Finnish 

evidence is in general well in line with findings from corresponding research on US data.  

Martikainen et al. (1993) document a delayed response of stock priced to the disclosure of 

earnings, cash flows and dividends. Furthermore, Booth et al. (1996) find evidence indicating 

that a large fraction of the observed post earnings-announcement drift in abnormal returns is 

due to earnings surprises for firms that do not have smooth earnings series, hence indicating 

that the drift might be a premium for information costs. Kallunki (1996) furthermore finds 

that the delay in the market’s reaction is different for positive and negative earnings news, the 

delay being larger for negative news. Kallunki and Martikainen (1997) investigate the markets 
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reaction to earnings news during two time periods; a period of strong economic growth (years 

1988-1990) and a period of severe economic recession (years 1991-1993). They find that the 

response to earnings news is considerably different for the two time periods, the response 

being considerably stronger during growth than during recession. Finally, Booth et al. (1997) 

find that Finnish firms’ reported earnings seem to contain less information than their US 

counterparts, due to the more extensive earnings manipulation possibilities in Finland, but that 

financial statement information beyond reported earnings contains significant information 

about future returns in excess of equilibrium returns. 

B. Investor behavior under new information 

Empirical evidence contradicting fully homogeneous investors is gathered by Lee (1992), 

who investigates whether differences can be detected between small versus large trades after 

the disclosure of earnings news. He finds that positive (negative) surprises increase the 

fraction of large buy (sell) transactions, and that small transactions on average increase 

irrespectively of the news. However, due to the limitations of the employed data set, the 

different types of investors behind the transactions remain unknown. Booth et al. (1999) find 

that small sell transactions increase after negative earnings surprises, but as in the case of 

Lee (1992), the different types of investors behind this behavior remain unknown. 

Using a subset of the transaction database employed in the second and third essay of this 

thesis, Grinblatt and Keloharju (2000) investigate how the buy and sell behavior of different 

types of investors can be explained by past returns. They document differences in the 

behavior of different investor groups, demonstrating that foreign investors tend to be 

momentum investors whereas Finnish investors primarily rely on contrarian investment 

strategies. Grinblatt and Keloharju (2001) find evidence of that past returns and historical 

price patterns affect trading. More specifically, they find that stocks are more likely to be sold 

if they 1) have recently generated large positive returns or 2) are priced close to their monthly 

highs. Finally, in a study contemporaneous to the second essay in this thesis, 

Cohen et al. (2001) use quarterly data to investigate the trading between large and small US 

investors as a function of changes in accounting return on equity (ROE) of the traded 

companies. They find that large investors buy (sell) shares from (to) smaller investors as a 

response to increases (decreases) in accounting return on equity. 
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C. Negative skewness in return distributions 

An assumption underlying much theory in financial economics is that stock returns are 

normally distributed. However, a vast literature documents negative skewness and excess 

kurtosis in both stock index and stock return distributions for several markets17. Several 

explanations have been suggested in order to explain the observed negative skewness. The 

first and perhaps most well known explanation is that of the leverage effect proposed by 

Black (1976) and Christie (1982). According to the leverage effect hypothesis, a drop in the 

market value of the firm increases the operating and financial leverage and thus also increases 

the volatility of the subsequent returns. However, for instance Schwert (1989), and 

Bekaert and Wu (2000) find that the leverage effect is not sufficiently strong in order to 

explain the observed asymmetry. 

Pindyck (1984), French et al. (1987), and Campbell and Hentschell (1992) develop another 

explanation, which is denoted the “volatility feedback hypothesis”. This hypothesis states that 

news increases the volatility of a stock and hence also its risk premium, which in turn 

magnifies negative returns and reduces positive returns. On the aggregate this hypothesis 

results in negatively skewed returns. Poterba and Summers (1986), amongst others, question 

the plausibility of this hypothesis as volatility shocks in the market generally last for a short 

time period and hence cannot be expected to change risk premia.  

Attempts have also been made to explain negative skewness with “stochastic bubble” models, 

originating from the work by Blanchard and Watson (1982). In these models, negative 

skewness is generated by the popping of stochastic bubbles, which creates large negative 

returns in the market. 

In a more recent model put forward by Hong and Stein (1999), short sales constraints prohibit 

all available information to be disseminated to the market and thus create temporary valuation 

disequilibria. These temporary disequilibria are corrected by large negative returns following 

the arrival of new information. Chen et al. (2001) find some, however indirect, support for 

this model. 

                                                

17 Mandelbrot (1963) and Fama (1965) are among the first to investigate and reject the normality assumption of 
stock return distributions. Later, numerous researchers have explored stock return distributions and in general 
rejected the normality assumption; see e.g. Press (1967), Praetz (1972), Kon (1984), Gray and French (1990), 
Peiró (1994) and Aparicio and Estrada (2001). 
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D. Managerial news disclosure practices 

The management of a firm is continuously compelled to consider what information should be 

disclosed to the market and what information should be withheld from the market. These 

decisions are influenced by an array of factors; the management needs to be concerned about 

how the information will affect the value of the firm (and thus possibly the value of 

management incentive contracts), to what degree the information is proprietary18, the risk of 

shareholder litigation if the information is withheld, and so forth. 

Grossman (1981) and Milgrom (1981) show that in the absence of costs all information will 

be disclosed. Verrecchia (1983) finds that imposing a constant proprietary cost yields a 

threshold for disclosing news, where only news exceeding this threshold will be disclosed. 

Further, Dye (1986) theoretically examines how the managements’ aspirations to on one hand 

protect proprietary information and on the other hand disclose value-increasing information 

will shape the management disclosure policy.  

Skinner (1994) finds that the risk of legal liability increases with large negative earnings 

disclosures, but that positive earnings disclosures do not increase the expected litigation costs. 

As a result of this, he argues that the management has incentives to preempt negative earnings 

disclosures by voluntarily disclosing the information as soon as possible. Trueman (1997) 

models the disclosure policy for management concerned both with the market value of the 

firm and the risk of legal liability. He finds that the management will disclose all good19 news, 

but that the management will only disclose bad news that exceeds a certain threshold. The 

Trueman (1997) model hence implies an asymmetry in management disclosure practices; all 

good news is disclosed, but only sufficiently bad news is disclosed. 

                                                

18 Dye (1986) defines proprietary information as information that reduces the present value of the expected cash 
flows of the firm, if it is disclosed to the market. 
19 News which exceeds investors’ expectations given no disclosure. 
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4. A summary of the essays 

In the following, the essays are summarized and the central findings of each essay are briefly 

discussed. 

A. Essay 1: New evidence on the properties of the financial statement information pricing 

process 

In the first essay, I investigate the reaction of the aggregate of investors to new financial 

statement information contained in annual reports of Finnish companies and document two 

new properties of the financial statement information pricing process.  

The first finding concerns how investors interpret new financial statement information. Prior 

research has routinely assumed that the change – or first derivative – of financial statement 

ratios contain the essential information in these ratios. I suggest a hypothesis stating that 

second derivatives of the investigated financial statement signals are better proxies for the 

information contained in the financial statement ratios than the first derivatives, and that the 

second derivatives hence should be used instead of the first derivatives. By empirically 

investigating how the first and second derivatives of two collections of financial statement 

ratios are priced by the stock market, I conclude that the second derivatives indeed seem to 

contain more information than do the first derivatives.  Furthermore, the empirical findings 

suggest that the market prices the information contained in the second derivatives more timely 

than the information contained in the first derivatives. I explain this finding by the second 

derivatives containing information that is confirmed by Q1 interim reports and hence priced 

with a lag of approximately 60 days. 

The second finding in this essay concerns the question of whether the anomalous connection 

between publicly available financial statement information and future abnormal returns 

represents market inefficiency or an expected return specification problem. I employ a new 

methodological approach in order to evaluate this joint-hypothesis problem, and find that 

some of the investigated financial statement signals seem to proxy for risk, while other 

financial statement signals appear to contain information that is priced by the market with a 

delay.  

Essay 1 contributes to existing literature in two key aspects. First, I show that for some 

financial statement ratios the second derivatives contain more information than the first 
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derivatives, which rather routinely have been used in earlier research during three decades. 

Second, I suggest a methodology for gauging whether the investigated financial statement 

signals contain new information that has not been incorporated into stock prices, or whether 

they only contain information about changes in risk. This methodology enables us to assess 

the true nature of the pricing process of new financial statement information better than 

before. 

B. Essay 2: How do different types of investors react to new financial statement information? 

Although stock market reaction to new financial statement information has been extensively 

investigated, our knowledge of how different types of investors behave under new financial 

statement information is extremely limited. The traditional strict view of investor rationality 

does not allow for systematic behavioral differences between different types of investors. 

However, well-documented psychological biases, such as overconfidence, leave the door open 

for behavioral differences under new financial statement information. Equipped with the 

official register of share holdings in Finland, combined with analysts’ consensus earnings 

forecasts and corresponding realized earnings figures, I investigate whether systematic 

behavioral differences can be documented for different types of investors when new financial 

statement information is disclosed to the market.  

Interestingly enough, I find that behavioral differences indeed can be detected for different 

groups of investors. More specifically, positive (negative) earnings surprises increase the 

probability of households and countries and international organizations decreasing 

(increasing) their holdings. Further, positive (negative) earnings surprises increase the 

probability of large investors increasing (decreasing) their holdings. In addition, I find that the 

majority of investors are biased towards increasing their holdings after the disclosure of new 

financial statement information. However, large investors are biased towards decreasing their 

holdings after the disclosure of new financial statement information. I further document 

evidence indicating that foreign investors show behavior similar to that of the majority of 

domestic investors. 

My findings hence suggest that large investors act as antagonists to the majority of investors 

with respect to new financial statement information. In order to explain the documented 

systematic differences in behavior, I suggest a model that explains systematic differences in 

behavior with some investors being more overconfident than others. In addition, I find 
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evidence indicating that information asymmetries with respect to new financial statement 

information exist between different types of investors. In summary, large investors appear to 

be less overconfident and better informed than the majority of investors. 

Essay 2 makes several contributions to earlier research. In summary, it is the first study that 

directly investigates how different types of investors react to new financial statement 

information. The study employs an official transactions data set on a daily basis, which makes 

the results extremely reliable. Furthermore, I suggest a model building on differences in 

investor overconfidence in order to explain the empirical findings. From the perspective of 

essay 2, recent empirical findings concerning investor behavior might indicate that investor 

overconfidence has a significant impact on the functioning of stock markets. 

C. Essay 3: Overconfidence and investor size 

Recent research documents that institutional or large investors act as antagonists to other 

investors following the disclosure of new information. Further, in my second essay “How do 

different types of investors react to new financial statement information?” I suggest that these 

differences in behavior are driven by differences in overconfidence, and that investor size is a 

proxy for overconfidence.  

In “Overconfidence and investor size” we set out to thoroughly examine the interrelation 

between investor overconfidence, size and behavior. More specifically, we test whether 

investor size is correlated with investor reaction following extremely positive and extremely 

negative news. We document robust evidence indicating that investor size is related to 

investor behavior under new information, as larger investors on average react more positively 

(negatively) to good (bad) news than do smaller investors. Furthermore, we find that the 

documented differences in behavior have significant economic implications. 

Essay 3 contributes to literature by being the first study directly investigating how investor 

size relates to investor behavior. We find that that investor size describes investor behavior 

under new information amazingly well. We conclude that investor size indeed seems to be a 

good indicator of investor overconfidence. 
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D. Essay 4: The negative news threshold - An explanation for negative skewness in stock 

returns 

In this essay, we approach the puzzle of negative skewness in stock returns from an altogether 

different angle than previous studies. Instead of assuming normally distributed information 

and asymmetric market responses, we assume asymmetrically distributed information - as 

suggested by Trueman (1997) - and symmetric market responses. We hence suggest that 

negative skewness in stock returns is generated by management disclosure practices. More 

specifically, this implies that negative skewness in stock returns is induced by returns for days 

when non-scheduled firm specific news items are disclosed, as the management only can 

influence non-scheduled news disclosures. 

We test the predictions of our model using five years of daily return data for the 15 most 

traded shares on the Helsinki Stock Exchange and find that negative skewness in daily returns 

clearly is induced by returns for days when firm specific news is disclosed. Moreover, a closer 

investigation reveals that the negative skewness for the news day return sample is generated 

by negative skewness in the return distribution for non-scheduled news days. Our results 

hence lend solid support to our “negative news threshold” hypothesis, which states that 

asymmetries in management disclose practices induces negative skewness in stock returns. 

In summary, essay 4 contributes to our understanding of the dynamics of stock markets by 

proposing and testing an altogether new explanation for negative skewness in stock returns. 

5. Some concluding remarks 

Regardless of whether the market efficiency hypothesis holds or not, the concept of market 

efficiency has without doubt had an enormous impact on how we conceptualize stock markets 

by providing us with a benchmark against which we measure what we observe in reality. The 

traditional empirical market efficiency research has increased our knowledge of stock 

markets, and still offers numerous interesting issues to explore. 

However, even though Fama (1970) more than 30 years ago pointed out that market 

efficiency is highly dependent on how investors interpret information, the issue was barely 

touched up until the second half of the 1990’s. This was certainly foremost due to data 
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limitations, as the narrow supply of data forced researchers to focus on investigating the 

functioning of stock markets from an aggregate point of view20.  

The long period that elapsed with negligible research in the field of how investors interpret 

and react to information might even have lead some researchers to the conclusion that it is a 

trivial issue in stock market research. The extremely interesting recent findings - which have 

emerged with stunning impact and velocity - regarding the behavioral patterns of investors 

have however stirred up new academic interest and give us a promise of a further enhanced 

understanding of the functioning of stock markets. 

With the risk of being wrong, I believe that we in the future cease to distinguish between 

behavioral finance and finance; all finance is behavioral. 

                                                

20 Up until the second half of the 1990’s foremost price and other aggregate data has been available. 



 21  

References 

Abarbanell, J. and B. Bushee, 1997, Fundamental analysis, future earnings and stock prices, 

Journal of Accounting Research 35, 1-24. 

Abarbanell, J. and B. Bushee, 1998, Abnormal returns to a fundamental analysis strategy, The 

Accounting Review 73, 19-45. 

Akerlof, G., 1970, The market for “lemons”: Quality, uncertainty and the market mechanism, 

Quarterly Journal of Economics 89, 488-500. 

Aparicio, F. and J. Estrada, 2001, Empirical distributions of stock returns: European securities 

markets 1990-95, The European Journal of Finance 7, 1-21. 

Ball, R., 1992, The earnings-price anomaly, Journal of Accounting and Economics 15, 319-

345. 

Ball, R., 1994, The development, accomplishments, and limitations of the theory of stock 

market efficiency, Managerial Finance 20, 3-48. 

Ball, R. and P. Brown, 1968, An empirical evaluation of accounting numbers, Journal of 

Accounting Research 6, 159-178. 

Bartov, E., S. Radhakrishnan and I. Krinsky, 2000, Investor sophistication and patterns in 

stock returns after earnings announcements, The Accounting Review 75, 43-63. 

Bekaert, G. and G. Wu, 2000, Asymmetric volatility and risk in equity markets, Review of 

Financial Studies 13, 1–42. 

Bernard, V. and J. Thomas, 1990, Evidence that stock prices do not fully reflect the 

implications of current earnings for future earnings, Journal of Accounting and Economics 13, 

305-340. 

Black, F., 1976, Studies of stock price volatility changes, Proceedings of the 1976 meetings of 

the American Statistical Association, Business and Economical Statistics Section, 177–181. 



 22  

Blanchard, O. and M. Watson, 1982, Bubbles, rational expectations, and financial markets, in: 

P. Wachtel, ed., Crises in economic and financial structure, (Lexington Books, Lexington, 

MA) 295–315. 

Booth, G., J.-P. Kallunki and T. Martikainen, 1996, Post-announcement drift and income 

smoothing: Finnish evidence, Journal of Business Finance and Accounting 23, 1197-1211. 

Booth, G., J.-P. Kallunki and T. Martikainen, 1997, Delayed price response to the 

announcements of earnings and its components in Finland, European Accounting Review 6, 

377-392. 

Booth, G., J.-P. Kallunki and T. Martikainen, 1999, Earnings news and the behavior of large 

and small traders in the Finnish stock market, Applied Economics Letters 6, 771-774. 

Brennan, M., T. Chordia and A. Subrahmanyam, 1998, Alternative factor specifications, 

security characteristics, and the cross-section of expected stock returns, Journal of Financial 

Economics 49, 345-373. 

Campbell, J., 1987, Stock returns and the term structure, Journal of Financial Economics 18, 

373-399. 

Campbell, J. and L. Hentschel, 1992, No news is good news: An asymmetric model of 

changing volatility in stock returns, Journal of Financial Economics 31, 281–318. 

Campbell, J. and R. Schiller, 1988, Stock prices, earnings and expected dividends, Journal of 

Finance 43, 661-676. 

Charitou, A. and G. Panagiotides, 1999, Financial analysis, future earnings and cash flows, 

and the prediction of stock returns: Evidence for the UK, Accounting and Business Review 4, 

281-298. 

Chen, N., 1991, Financial investment opportunities and the macroeconomy, Journal of 

Finance 46, 529-554. 

Chen, J., H. Hong and J. Stein, 2001, Forecasting crashes: Trading volume, past returns, and 

conditional skewness in stock prices, Journal of Financial Economics 61, 345-381. 



 23  

Chordia, T. and L. Shivakumar, 2002, Momentum, business cycle, and time-varying expected 

returns, Journal of Finance 57, 985-1019. 

Chordia, T., A. Subrahmanyam and V. Anshuman, 2001, Trading activity and expected stock 

returns, Journal of Financial Economics 59, 3-32. 

Christie, A., 1982, The stochastic behavior of common stock variances – value, leverage and 

interest rate effects, Journal of Financial Economics 10, 407 –432. 

Cohen, R., P. Gompers and T. Vuolteenaho, 2001, Who underreacts to cash-flow news: 

Evidence from trading between individuals and institutions, Working paper, Harvard 

University. 

Collins, D. and S. Kothari, 1989, An analysis of intertemporal and cross-sectional 

determinants of earnings response coefficients, Journal of Accounting and Economics 11, 

143-181. 

Conrad, J. and G. Kaul, 1988, Time-variation in expected returns, Journal of Business 61, 

409-425. 

Daniel, K. and S. Titman, 1997, Evidence on the characteristics of cross sectional variation in 

stock returns, Journal of Finance 52, 1-33. 

DeBondt, W. and R. Thaler, 1985, Does the stock market overreact, Journal of Finance 40, 

793-805. 

DeBondt, W. and R. Thaler, 1987, Further evidence on investor overreaction and stock 

market seasonality, Journal of Finance 42, 557-581. 

Dimson, E., and M. Mussavian, 1998, A brief history of market efficiency, European 

Financial Management 4, 91-103. 

Dye, R., 1986, Proprietary and nonproprietary disclosures, Journal of Business 59, 331-357. 

Fama, E., 1965, The behavior of stock market prices, Journal of Business 38, 34-105. 

Fama, E., 1970, Efficient capital markets: A review of theory and empirical work, Journal of 

Finance 25, 383-417. 



 24  

Fama, E., 1991, Efficient capital markets: II, Journal of Finance 46, 1575-1617. 

Fama, E., 1998, Market efficiency, long-term returns, and behavioral finance, Journal of 

Financial Economics 49, 283-306. 

Fama, E., L. Fisher, M. Jensen and R. Roll, 1969, The adjustment of stock prices to new 

information, International Economic Review 10, 1-21. 

Fama, E. and R. French, 1988, Dividend yields and expected stock returns, Journal of 

Financial Economics 22, 3-25. 

Fama, E. and R. French, 1989, Business conditions and expected returns on stocks and bonds, 

Journal of Financial Economics 25, 23-49. 

Fama, E. and R. French, 1995, Size and book-to-market factors in earnings and returns, 

Journal of Finance 50, 131-155. 

Fama, E. and R. French, 1996, Multifactor explanations of asset pricing anomalies, Journal of 

Finance 51, 55-84. 

Fisher, L., 1966, Some new stock-market indexes, Journal of Business 39, 191-225. 

French, K. and R. Roll, 1986, Stock returns variances: The arrival of information and the 

reaction of traders, Journal of Financial Economics 17, 5-26. 

French, K., G. Schwert and R. Stambaugh, 1987, Expected stock returns and volatility, 

Journal of Financial Economics 19, 3–29. 

Gray, B. and D. French, 1990, Empirical comparisons of distributional models for stock index 

returns, Journal of Business, Finance and Accounting 17, 451-459. 

Greig, A., 1992, Fundamental analysis and subsequent stock returns, Journal of Accounting 

and Economics 15, 413-442. 

Grinblatt, M. and M. Keloharju, 2000, The investment behavior and performance of various 

investor types: a study of Finland's unique data set, Journal of Financial Economics 55, 43-67. 

Grinblatt, M. and M. Keloharju, 2001, What makes investors trade? Journal of Finance 56, 

589 - 616. 



 25  

Grossman, S., 1981, The informational role of warranties and private disclosure about product 

quality, Journal of Law and Economics 24, 461-482. 

Grossman, S. and J. Stiglitz, 1980, On the impossibility of informationally efficient markets, 

American Economic Review 70, 393-408. 

Holthausen, R. and D. Larcker, 1992, The prediction of stock returns using financial 

statement information, Journal of Accounting and Economics 15, 373-411. 

Hong, H. and J. Stein, 1999, Differences of opinion, rational arbitrage and market crashes, 

NBER Working Paper No. W7376. 

Jegadeesh, N., 1990, Evidence of predictable behavior in security returns, Journal of Finance 

45, 881-898. 

Jegadeesh N. and S. Titman, 1993, Returns to buying winners and selling losers: Implications 

for stock market efficiency, Journal of Finance 48, 65-91. 

Jegadeesh N. and S. Titman, 2001, Profitability of momentum strategies: An evaluation of 

alternative explanations, Journal of Finance 56, 699-720. 

Kallunki, J.-P., 1996, Stock returns and earnings announcements in Finland, European 

Accounting Review 5, 199-216. 

Kallunki, J.-P. and T. Martikainen, 1997, The lead-lag structure of stock returns and 

accounting earnings: Implications to the returns-earnings relation in Finland, International 

Review of Financial Analysis 6, 37-48. 

Keim, D. and R. Stambaugh, 1986, Predicting returns in the stock and bond markets, Journal 

of Financial Economics 17, 357-390. 

Kon, S., 1984, Models of stock returns - a comparison, Journal of Finance 39, 147-165. 

Kothari, S., 2001, Capital markets research in accounting, Journal of Accounting and 

Economics 31, 105-231. 

Lee, C., 1992, Earnings news and small traders, Journal of Accounting and Economics 15, 

265-302. 



 26  

Lee, C. and B. Swaminathan, 2000, Price momentum and trading volume, Journal of Finance 

55, 2017-2069. 

Lehmann, B., 1990, Fads, martingales, and market efficiency, Quarterly Journal of Economics 

105, 1-28. 

LeRoy, S., 1989, Efficient capital markets and martingales, Journal of Economic Literature 

27, 1583-1621. 

Lev, B., 1989, On the usefulness of earnings and earnings research: Lessons and directions 

from two decades of empirical research, Journal of Accounting Research 27, 153-192. 

Lev, B. and S. Thiagarajan, 1993, Fundamental information analysis, Journal of Accounting 

Research 31, 190-215. 

Liew, J. and M. Vassalou, 2000, Can book-to-market, size, and momentum be risk factors that 

predict economic growth? Journal of Financial Economics 57, 221-245. 

Lo, A. and A. MacKinlay, 1988, Stock market prices do not follow random walks: Evidence 

from a simple specification test, Review of Financial Studies 1, 41-66. 

MacKinlay, A., 1997, Event studies in economics and finance, Journal of Economic Literature 

35, 13-39. 

Mandelbrot, B., 1963, The variation of certain speculative prices, Journal of Business 36, 

394-419. 

Mandelbrot, B., 1966, Forecasts of future prices, unbiased markets, and “martingale” models, 

Journal of Business 39, 242-255. 

Martikainen, T., T. Rothovius and P. Yli-Olli, 1993, On the individual and incremental 

information content of accrual earnings, cash flows and cash dividends in the Finnish stock 

market, European Journal of Operational Research 68, 318-333. 

McKibben, W., 1972, Econometric forecasting of common stock investment returns: A new 

methodology using fundamental operating data, Journal of Finance 27, 371-380. 

Milgrom, P., 1981, Good news and bad news: Representation theorems and applications, The 

Bell Journal of Economics 12, 380-391. 



 27  

Ohlson, J., 1995, Earnings, book values, and dividends in equity valuation, Contemporary 

Acccounting Research 11, 661-687. 

Ou, J. and S. Penman, 1989, Financial statement analysis and the prediction of stock returns, 

Journal of Accounting and Economics 11, 295-330. 

Pindyck, R., 1984, Risk, inflation, and the stock market, American Economic Review 74, 

334–351. 

Poterba, J. and L. Summers, 1986, The persistence of volatility and stock market fluctuations, 

American Economic Review 76, 1142–1151. 

Poterba, J. and L. Summers, 1988, Mean reversion in stock prices: Evidence and implications, 

Journal of Financial Economics 22, 27-59. 

Peiró, A., 1994, The distribution of stock returns: International evidence, Applied Financial 

Economics 4, 431-439. 

Praetz, P., 1972, The distribution of share price changes, Journal of Business 45, 49-55. 

Press, J., 1967, A compunded events model for security prices, Journal of Business 40, 317-

335. 

Rouwenhorst, K., 1998, International momentum strategies, Journal of Finance 53, 267-284. 

Samuleson, P., 1965, Proof that properly anticipated prices fluctuate randomly, Industrial 

Management Review 6, 41-49. 

Schwert, G., 1989, Why does stock market volatility change over time? Journal of Finance 

44, 1115–1153. 

Skinner, D., 1994, Why firms voluntarily disclose bad news, Journal of Accounting Research 

32, 38-60. 

Trueman, B., 1997, Managerial disclosures and shareholder litigation, Review of Accounting 

Studies 1, 181-199. 

Verrecchia, R., 1983, Discretionary disclosure, Journal of Accounting and Economics 5, 179-

194. 



 28  

 



 29  

 

 

 

 

 

 

 

 

PART II: THE ESSAYS 



 30  

 



 31

 

 

 

New evidence on the properties of the financial statement 

information pricing process 

 

Anders Ekholm* 

 

 

 

Abstract 

This study contributes in two ways to our knowledge of how information contained in financial statements is 
interpreted and priced by the stock market. First, the study shows that investors interpret some of the information 
contained in new financial statements in the context of the information of prior financial statements. Second, the 
study uses a new methodology to explore two central hypotheses that have been offered in earlier studies to 
explain the significant connection between publicly available financial statement information and future 
abnormal returns. The study finds that the mentioned significant connection can be explained both by that the 
signals proxy for risk and by that the information contained in the signals is priced with a delay. 
 
JEL classification: G12; G14 
 
Keywords: financial statement information; market reaction; market efficiency 

 

 

                                                

* I am indebted to Tom Berglund, Juha-Pekka Kallunki, Eva Liljeblom, Joshua Livnat, Anders Löflund, Daniel 
Pasternack, Harri Seppänen, Marleen Willekens and the participants of the GSFFA 2000 Research Workshop for 
comments and suggestions. I further gratefully acknowledge financial support received for the project from the 
Ella and Georg Ehrnrooth Foundation, the Finnish Academy of Sciences and the Finnish Cultural Foundation. 



 32

1 Introduction 

An anomalous relationship between publicly available financial statement information and 

future abnormal stock returns has been well, if not indisputably, established since it first 

appeared in the Ball and Brown (1968) study. The topic continues to attract the interest of 

researchers and especially during the last decade the daunting amount of published research 

bears witness to the perceived importance of the subject.  

Ball and Brown (1968) are the first to document the predictive properties of corporate 

earnings for future abnormal stock returns. McKibben (1972) extends the topic by including 

price to earnings and dividend payout ratios in his analysis. Ou and Penman (1989) take a step 

forward by integrating a large collection of financial statement signals into one measure that 

is utilized for the purpose of forecasting future excess returns. They find that publicly 

available historical fundamental information does indeed make possible the prediction of 

future earnings and excess returns. These findings are confirmed by other studies of the US 

market conducted by Holthausen and Larcker (1992), Lev and Thiagarajan (1993), and 

Abarbanell and Bushee (1997, 1998). Charitou and Panagiotides (1999) report corresponding 

findings for the UK market. Further, Martikainen et al. (1993), Booth et al. (1996, 1997), 

Kallunki (1996), and Kallunki and Martikainen (1997) document similar findings for the 

Finnish stock market. 

This paper contributes to prior research in two major ways. First, ever since the study of 

Ou and Penman (1989), the annual change, or first derivative, of financial statement signals 

has been rather routinely used without further discussion, implying that investors expect no 

change from one period to another in the investigated fundamental signals. The present study 

provides evidence indicating that for some fundamental signals investors expect past changes 

to persist and therefore interpret new changes in the context of past changes. More 

specifically, the empirical findings indicate that the second derivatives of some financial 

statement signals contain information incremental to the information contained in the first 

derivatives of the same signals. Second, the seemingly infinite question of whether the 

connection between publicly available financial statement information and future abnormal 

stock returns actually represents market inefficiency, or simply risk premium, is tackled with 

a new methodology. The analysis leads to the conclusion that some of the investigated 

fundamental signals that show a significant connection with future abnormal returns actually 
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proxy changes in company risk, whereas others contain new information that is priced by the 

market with a delay. 

The paper is organized as follows: section 2 introduces the hypotheses; section 3 discusses the 

financial statement signals; section 4 describes the data set; section 5 presents the results; 

section 6 presents a summary of the study.  

2 Hypotheses 

2.1 A conditional information interpretation hypothesis 

The use of the first derivative1 of financial statement signals to forecast future abnormal 

returns assumes that the aggregate market expects a zero change in financial statement 

signals. If the value of a financial statement signal is constant, the signal provides neutral 

information about future returns and about otherwise either positive or negative information. 

Using the first derivative of financial statement signals implies that for instance an increase in 

sales between periods t-1 and t will be interpreted by the market as a positive signal, as zero 

growth is expected.  

However, conventional wisdom and empirical evidence2 suggests that that the growth 

between period t-2 and t-1 is a more widespread expectation for the growth for the period t-1 

to t, than is zero growth. Stated more formally, the assumption is that the signals follow sub 

martingale processes. For instance, the sales figure is interpreted to be a positive signal if the 

growth during the period t-1 to t exceeds that of the period t-2 to t-1. Consequently, the 

assumption implies that the second derivative of the financial statement signal contains 

information that will be priced by the market. The second derivative3 of financial statement 

signal S at time t is constructed according to the following specification: 

∆2St = ((St-St-1)/St-1) - ((St-1-St-2)/St-2)   (1) 

                                                

1 The first derivative ∆St is in this paper defined as ∆St = (St - St-1) / St-1, and is hence a scaled first derivative. 
Further, the denominator is in absolut value, as it may take negative values. 
2 For instance Bernard and Thomas (1990) find that investors behave as they would expect seasonally 
differenced earnings growth to be positively auto-correlated. 
3 The second derivative is not scaled - as the first derivative - since scaling easily would yield extreme values 
due to small denominators. 
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However, we cannot expect this assumption to hold for all financial statement signals. For 

example, for financial statement signals that are constructed as relative measures, and hence 

are expected to be stable4, the first derivative can be expected to contain more information 

with respect to future abnormal returns than the second derivative. We will not attempt to ex-

ante discriminate between the two types of financial statement signals. 

2.2 Market inefficiency versus the risk shift hypothesis 

The market inefficiency hypothesis argues that the anomalous connection between publicly 

available financial statement information and future abnormal stock returns is a consequence 

of stock prices gradually adapting to new financial statement information5. The risk shift 

hypothesis, on the other hand, argues that the observed abnormal returns are in fact simply 

risk premiums induced by changes in company risk, which are signaled by new financial 

statement information. The difficulty of these hypotheses is one of empirical verification. 

Consider a certain financial statement signal St for a specific company at a certain disclosure 

date t. According to the risk-shift hypothesis, if the market is efficient and the investigated 

financial statement signal St proxies for changes in company risk we should witness: 

I)  statistically significant parameter estimate for signal St estimated against 

disclosure day t abnormal returns 

II)  statistically significant parameter estimate for signal St estimated against 

abnormal returns for the time period t+1 to t+X, where X>0 

III) inverse signs for the parameter estimates in I) and II) 

Assume that new financial statement information is released to the market at time t and that 

signal St indicates an increase in the risk of the company. As indicated by the risk-shift 

hypothesis, the expected return to the company stock will increase due to the increased risk 

and hence, on the assumption of market efficiency, generate future returns that exceed the 

expected returns indicated by the old benchmark that anticipates less risk. However, investors 

                                                

4 For instance Return On Invested Capital (ROIC). Lev (1969) suggests that the industry mean should be the 
equilibrium level for any financial ratio. 
5 The market is hence “adaptively efficient” as discussed by Daniel and Titman (2000), but inefficient according 
to the Fama (1970) semi-strong criteria. 



 35

will also immediately at date t discount the company stock with a higher discount rate and 

thus generate returns for date t that are less than the expected returns indicated by the old 

benchmark. Thus in this case we should witness negative abnormal returns for disclosure date 

t and positive cumulative abnormal returns for future periods (t+1 to t+X). In the case of 

reduced company risk, the inverse is expected under the risk-shift hypothesis. It should finally 

be stressed that the methodology naturally also holds for parameter estimates showing signs 

inverse to those expected (possibly indicating a correlation with some unknown variable). 

The methodology proposed above should hence account for the joint-hypothesis problem6, 

which emerges due to long event windows in association7 type of event studies. This is true 

since if the information disclosed at date t correlates with later disclosed information 

indicating changes in risk, an efficient market should immediately at date t discount the 

expected new information about changes in risk into the price of the stock. 

To strengthen the validity of the methodology, we also investigate cumulative abnormal 

returns prior to and including the disclosure dates (t-30 to t, t-14 to t and t-7 to t). It is then 

possible to control for the possibility that risk shifts occur before disclosure dates due to 

information leakages before the official disclosure of new information. 

3 Financial statement signals 

Two collections of financial statement signals are created to reflect changes in company 

economic performance. The first signal collection builds upon earlier US research; the second 

signal collection is constructed to fit Finnish financial statement data. Both collections include 

company earnings and five other financial statement signals. 

                                                

6 As Fama (1970) points out, tests for market efficiency are always relative to some asset-pricing model. 
Consequently, we can never be certain of whether observed deviations from expected returns represent market 
inefficiency or simply misspecification of the asset-pricing model. Fama (1991) argues that short (a few days) 
window event studies are the most robust tests with respect to the joint-hypothesis problem, as the expected 
returns for a short period of time can be expected to be negligible compared to the rather large price reactions. 
Event studies with longer event windows however suffer from the joint-hypothesis problem. 
7 Collins and Kothari (1989) classify earnings-returns event studies into (pure) event studies and associative 
event studies. They define event studies as studies that, by using a short event window of (in general a few days), 
seek to isolate the stock price reaction per se to new earnings information. Associative event studies, on the other 
hand, are defined as studies that investigate stock returns during longer periods after the announcement of new 
financial statement information. Associative type of event studies hence allow investors to take part of and react 
to incremental information, which might correlate with the initial information, that is disclosed after the initial 
information disclosure. 
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3.1 The Abarbanell and Bushee signal collection 

The defined signals are intrinsically a subset of the ones used by 

Abarbanell and Bushee (1998)8. The signals used by Abarbanell and Bushee (1998) are 

originally identified by Lev and Thiagarajan (1993) by searching a wide array of financial 

newspapers and publications for factors that are generally perceived to express quality of 

earnings. Lev and Thiagarajan (1993) justify a guided search procedure by arguing that the 

selected financial statement signals have an “intuitive appeal to students and practitioners” 

and by that we then avoid the problem of highly counter-intuitive signals that may correlate 

with other unidentified variables9. The signals are listed in Table 1 and briefly described 

according to the guidelines of Lev and Thiagarajan (1993) and Abarbanell and Bushee (1998). 

Table 1 – Financial statement signals included in the Abarbanell and Bushee signal collection 

Signal Definition 

Earnings Net Income10 

Inventory Sales / Inventory 

Accounts Receivable Sales / Accounts Receivable 

Gross Margin Gross Margin / Sales 

Effective Tax Rate Taxes / EBT 

Labor Force Sales / Employees 

 

A relative increase in sales to inventory is interpreted as a predictor of a rise in future 

earnings. When inventories grow faster than sales, it is interpreted as a predictor of a fall in 

future earnings as it suggests difficulties in generating sales. Inventory increases in relation to 

sales imply that earnings will decline in the future as the company seeks to lower inventory 

levels. Relative increases in inventories may also suggest that the company has slow moving 

or obsolete inventories that will be written off in the future and thereby not generate cash 

                                                

8 Mathematical adjustments were made to the definitions of the signals in order to accommodate for calculating 
the second derivatives of the signals. 
9 For instance, Ou and Penman (1989) find the rather counterintuitive Sales / Total Cash to be highly significant. 
10 Net income is defined as reported earnings adjusted for the effect of extraordinary expenses and extraordinary 
income. 
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flows. 

A relative increase in sales to accounts receivable is interpreted as a predictor of a rise in 

future earnings. Decreases in sales to accounts receivable may signal difficulties in generating 

true sales, which generally triggers credit extensions. Furthermore, when accounts receivable 

grow faster than sales, it might also be a signal of problems in collecting outstanding 

receivables and thereby of approving credit extensions.  

A relative increase in the gross margin relative to sales is interpreted as a predictor of a rise in 

future earnings and vice versa. The gross margin is in general a good measure of the firm's 

input and output prices, which reflect fundamental underlying factors such as competition and 

operating leverage. Thus this signal should be a good indicator for the company’s long-term 

performance.  

A relative increase in the effective tax rate not attributable to permanent factors, such as 

changes in the tax laws, is interpreted as a predictor of a rise in future earnings and vice versa. 

This intuition springs from the belief that an increase in the effective tax rate indicates 

reduced possibilities for deducting prior losses from current earnings due to several 

subsequent profitable periods11. 

The labor force signal measures the change in sales per employee and is intended to reflect 

changes in both the number of employees and the efficiency of labor. Financial analysts 

generally comment favorably on announcements of labor force reductions, as these are seen 

as decisive means of improving the profitability of the company and hence enhancing future 

earnings. Increased sales per employee when the number of employees is constant implies 

increased efficiency and improved future earnings. 

Four of the signals used by Abarbanell and Bushee (1998) are excluded from this study for 

various reasons. The excluded signals and the reasons for their exclusion are presented in 

Table 2. 

                                                

11 Since 1.1.1993 losses may be deducted from profits during the ten following fiscal years in Finland. Before 
that, losses could be deducted during the five following fiscal years. 
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Table 2 - Abarbanell and Bushee (1998) signals that are excluded from the study 

Signal Reason for exclusion 

Capital Expenditures Not compulsory information in Finland 

Selling and Administrative Expenses Not compulsory information in Finland 

Earnings Quality Not available (LIFO versus FIFO) 

Audit Qualification Not meaningful in Finland (all companies listed on the HSE are 
unqualified) 

 

3.2 The Laitinen signal collection 

The signal collection is constructed according to the guidelines of the very extensive work of 

Laitinen (1990) in the field of bankruptcy prediction in Finland. The aim is to create a 

collection of signals which fits the Finnish equity market and which combines different 

dimensions of company performance. The selected signals are defined in Table 3 and briefly 

discussed below. 

Table 3 - The Laitinen financial statement signal collection 

Name Definition 

Earnings Net Income 

Quick ratio (Cash + Short-Term Securities + Accounts Receivables) / Current liabilities 

Dynamic Liquidity Cash Surplus 2 / Sales 

Capital Structure Shareholders' equity / (Shareholders' equity + Current liabilities + long-term liabilities) 

Return On Assets EBIT / Average total assets 

Sales Sales 

 

The quick ratio signal expresses a change in the ability of a company to meet its current 

liabilities, thus expressing the short-term liquidity dimension of the company.  Depending on 

whether the signal is viewed from a bankruptcy or an agency cost perspective, the signal may 

be either positive or negative. From a bankruptcy perspective an increase in short-term 

liquidity is viewed as a positive indication, as it decreases the probability of bankruptcy on 

account of the failure of a company to meet its short-term debt commitments and hence 
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increases the expected future earnings. From an agency cost perspective an increase in short-

term liquidity may increase the risk of the excessive consumption of perks by management.  

The dynamic liquidity signal expresses the long-term liquidity dimension of the company. 

The dynamic liquidity signal expresses the ability of the company to generate cash flows from 

sales and is hence expected to be positively associated with company earnings quality. 

Dynamic liquidity can be expected to be an important determinant of company value due to 

the connection with cash flows, which in turn are widely used in valuation. 

The capital structure signal expresses the change in equity relative to total capital and thus 

represents the solidity dimension of the company. Again, the signal can be expected to be 

either positive or negative depending on whether the signal is viewed from a bankruptcy or 

agency cost perspective. From a bankruptcy perspective an increase in solidity is seen as a 

positive indication for value, as it decreases the probability of bankruptcy and hence increases 

the expected future earnings. From an agency cost perspective, on the other hand, an increase 

in solidity might increase the risk of excessive consumption of perks by management. 

The return on assets signal expresses the change in earnings relative to average total assets 

before the payment of interest and taxes. This signal thus represents the profitability 

dimension of the company. The information contained in the return on assets signal differs 

from that contained in company earnings, as earnings might change both due to changes in 

profitability and changes in sales. The return on assets signal is expected to be positively 

associated with company value and thus a positive correlation is also expected between the 

signal and abnormal returns.  

The sales signal expresses the change in sales. This signal thus represents the growth 

dimension of the company. Since company earnings are a function of sales and the sales 

margin, we expect the sales signal to be positively correlated with company value and 

abnormal returns. 

4 Data set 

Company disclosure data for the years 1994 through 1999 are investigated. All of investigated 

companies have fiscal years ending in December and are listed on the Helsinki Stock 
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Exchange (hereafter HEX).12 The stock price data set is obtained from the Datastream 

information service and is corrected for splits and dividends by reinvesting the proceeds in the 

stocks. Financial statement data for the years 1991-1998 is obtained from the Department of 

Accounting at the Swedish School of Economics and Business Administration, Helsinki. 

Exact disclosure dates for all companies for the years 1994-1999 are obtained from HEX. 

Exact disclosure dates are used instead of a proxy of monthly accuracy, which is routinely 

implemented in prior research13, as the methodology discussed below for evaluating the risk-

shift hypothesis requires an exact identification of the disclosure dates. 

To ensure the maximal validity of the investigated data sample, each observation has to 

satisfy three criteria: 

I) A value for each of the defined financial statement signals. 

II) Return data sufficient for estimating the market model and the cumulative 

abnormal returns. 

III) Valid values for the defined signals with respect to the other observations14. 

The eventual data sets contain between 190 and 217 observations, depending on the 

specification for the data set. 

4.1 Financial reporting on the HEX 

On the HEX companies can opt for disclosing preliminary financial statement information as 

standard exchange news bulletins. In general, the preliminary financials include projected 

company earnings, sales and some management comment. However, the majority of 

companies do not release any financial statement information before the full annual report is 

                                                

12 Inactive companies are allowed for in the sample so as to reduce the risk of a possible survivorship bias. 
13 See for example Holthausen and Larcker (1992), Lev and Thigarajan (1993), and 
Abarbanell and Bushee (1998). 
14 Extreme observations are eliminated by mechanically removing all observations deviating more than 2.57 
standard deviations from the mean of the variable (the extreme 1% in a normal distribution). Corresponding 
measures are taken by for instance Lev and Thiagarajan (1993). 
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disclosed15.  The full annual report is simultaneously disclosed at an in advance announced 

date and time through the HEX and other media. 

The disclosure dates employed in this study are the dates when the full annual report is 

disclosed, thus disregarding any announcement of preliminary company financials. Hence, we 

can be certain that all the data employed in the financial statement signals actually is available 

on the investigated disclosure dates. The measurement error arising from disregarding any 

announcement of preliminary company financials can be viewed as rather small, as 1) 

announcements of preliminary company financials are rather uncommon on the HEX and 2) 

the information contained in these announcements is very limited and further varies from 

company to company. 

4.2 Abnormal returns 

Expected returns are calculated according to the market model methodology16. For each stock 

and disclosure date, daily dividend and split adjusted returns for the 730 calendar days17 

preceding each disclosure date are first OLS regressed against corresponding return data for 

the HEX Portfolio Index18. The expected returns are then cumulated for each stock and event 

window by implementing the market model estimates and event window returns19 for the 

HEX Portfolio Index. Cumulative abnormal returns are finally calculated by subtracting 

expected returns for each stock and event window from the corresponding observed returns. 

Monthly20 cumulative abnormal returns are calculated to gain a fairly detailed and accurate 

picture of the pricing process. Event day (0), 7 and 14 day cumulative abnormal returns are 

also calculated to enable an evaluation of the market inefficiency versus the risk shift 

                                                

15 During the years 1997-1999, only 16.7% of the disclosed audited financial statements were preceded by the 
disclosure of preliminary financials. 
16 See Campbell et al. (1997): 149-180. 
17 A minimum of 730 * 5/7 * 95% = 495 daily return observations is required for each market model. Return 
data is hence required for 95% of the weekdays in order to form a valid market model. 
18 The HEX Portfolio Index is a value weighted index where all companies listed on the main list of the Helsinki 
Stock Exchange are represented. However, the weight of any individual company is limited to 10% thus 
eliminating the dominance of a few big companies listed on the HEX (especially Nokia). 
19 Disclosure date cumulative abnormal returns are only included in the 0 day cumulative abnormal returns. 
Other (7day to 360 day) cumulative abnormal returns are aggregated from the day after the disclosure date. 
20 One month is defined as 30 calendar days. All time periods in this study are measured in calendar days. 
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hypotheses21. Cumulative abnormal returns are further calculated for three periods preceding 

and including the disclosure dates by moving the event windows backward in time (–30 days, 

-14 days and –7 days) in order to be able to identify possible information leaks before the 

investigated disclosure dates. It is important to note that –30, -14, -7 and event (0) day 

cumulative abnormal returns include disclosure date abnormal returns, whereas all other 

cumulative abnormal returns exclude disclosure date abnormal returns. 

5 Results 

Both signal collections are OLS regressed against the cumulative abnormal returns for each of 

the earlier specified time horizons22. The procedure is repeated for both the 1st derivative and 

2nd derivative specifications. Hence, altogether 2 * 2 * 18 = 72 models are estimated. 

5.1 First Derivative Specification Models 

The first derivative specification models for the Abarbanell and Bushee signal collection are 

defined as 

CARt, t+n =  α + β1∆Earnings + β2∆Inventory + β3∆Accounts Receivable  

+ β4∆Gross Margin + β5∆Effective Tax Rate + β6∆Labor Force  (2) 

where ∆ denotes the first derivative, or the annual change, and CARt, t+n denotes cumulative 

abnormal returns during time period t to t+n. The first derivative specification models for the 

Laitinen signal collection are defined as 

CARt, t+n =  α + β1∆Earnings + β2∆Quick ratio + β3∆Dynamic Liquidity  

+ β4∆Capital Structure + β5∆Return On Assets + β6∆Sales   (3) 

                                                

21 Indeed neither 7 nor 14 day cumulative abnormal returns should be required for investigating the hypotheses 
as only the event day cumulative abnormal return is needed per definition. However, 7 and 14-day cumulative 
abnormal returns are calculated so as to be able to observe “adaptively efficient” features with regard to 
incorporating shifts in risk. 
22 The two signal collections are regressed separately, since combining the two collections into one model would 
result in econometric problems with multicolinearity as they contain signals that partly express the same 
information (for instance Gross Margin in the Abarbanell and Bushee signal collection and Return On Assets in 
the Laitinen signal collection). Furthermore, the purpose of this study is explicitly to compare the 1st and 2nd 
derivative specifications of the same signal collection, not that much to compare the two signal collections. 
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where ∆ denotes the first derivative, or the annual change, and CARt, t+n denotes cumulative 

abnormal returns during time period t to t+n. 

Both first derivative specification models show that a significant connection between the first 

derivatives of the investigated financial statement signals and future abnormal returns are 

observed on the Finnish stock market during the investigated period (Figure 1). Both models 

show significant or very significant F-statistics for 330 days and 360 days abnormal returns. 

Further, the Laitinen model also shows significant F-statistics for 240, 270 and 300 days 

abnormal returns. The results suggest that the market prices the information in the Laitinen 

financial statement signal collection in a timelier manner than it prices the information in the 

Abarbanell and Bushee financial statement signal collection.  

For both models the F-statistic is most significant for the 360-day cumulative abnormal 

returns. This finding is very much as expected, as Abarbanell and Bushee (1998) document 

the strongest connection between the disclosure of new financial statement information and 

11 month abnormal returns23. This is an observation that probably can be explained by 

positive autocorrelation in the information of company annual reports. More specifically, 

positive (negative) annual reports are followed by positive (negative) annual reports, which 

are priced by the market approximately after 360 days (when the following annual report is 

disclosed). In other words, the financial statement signals for year Y predict financial 

statement signals for year Y+1. The phenomenon is discussed by Lev (1989) in the context of 

company earnings. 

                                                

23 It is here worth noting that Abarbanell and Bushee (1998) use March 1 as a proxy for the true disclosure dates, 
which means that they document the strongest connection for a time period that is in fact on average (a few 
weeks) more than 11 months. 
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Figure 1 - Significance of first derivative specification models 

The connection between publicly available financial statement information and future abnormal returns (excess 
market model returns) is investigated by OLS regressing cumulative abnormal returns (CAR) for several time 
periods against the first derivatives of two collections of accounting ratios. CARs are measured around the 
disclosure of annual reports (t=0). 30 to 360 day CARs exclude disclosure date ARs whereas 0 day (event day) 
CARs include disclosure date ARs. Expected returns are estimated by implementing market models that are 
estimated for 730 calendar days of daily returns for each company and disclosure date separately. The p-value 
for the F-statistic for each model is plotted in the graph and reported in the table below the graph. The number of 
observations equals 217 for the Abarbanell and Bushee models and 202 for the Laitinen models. 

 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

p-
va

lu
e

Ab arbanell and  Bushee 0 .0 4 0.64 0 .8 4 0 .86 0.96 0 .8 2 0 .68 0 .51 0 .2 4 0.30 0.2 2 0 .0 5 0.02

Laitinen 0 .12 0 .76 0 .6 9 0 .13 0.28 0 .12 0 .30 0 .2 9 0.0 1 0 .0 1 0.0 3 0 .0 3 0.00

0 d 3 0 d 60 d 9 0d 12 0d 150 d 18 0d 2 10 d 24 0 d 2 70 d 3 0 0d 3 30 d 3 60 d

 

Also worth noting is that the F-statistic for the Abarbanell and Bushee model is significant 

with respect to disclosure day (0 day) cumulative abnormal returns, indicating a possibility of 

risk-shifting. However, a closer examination of the parameter estimates is required to enable 

any further conclusions. 

5.2 Second derivative specification models 

The second derivative specification models for the Abarbanell and Bushee signal collection 

are defined as 

CARt, t+n =  α + β1∆2Earnings + β2∆2Inventory + β3∆2Accounts Receivable  

+ β4∆2Gross Margin + β5∆2Effective Tax Rate + β6∆2Labor Force  (4) 
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where ∆2 denotes the second derivative, or the annual change of the change (equation 1), and 

CARt, t+n denotes cumulative abnormal returns during time period t to t+n. The second 

derivative specification models for the Laitinen signal collection are defined as 

CARt, t+n =  α + β1∆2Earnings + β2∆2Quick ratio + β3∆2Dynamic Liquidity  

+ β4∆2Capital Structure + β5∆2Return On Assets + β6∆2Sales  (5) 

where ∆2 denotes the second derivative, or the annual change of the change (equation 1), and 

CARt, t+n denotes cumulative abnormal returns during time period t to t+n. 

The results for the second derivative specification models are indeed very interesting. The F-

statistic for the Laitinen model is significant or very significant for 60 to 360 day cumulative 

abnormal returns (Figure 2). The corresponding is true for the Abarbanell and Bushee model 

with regard to only 60 and 360 day cumulative abnormal returns.  

The evidence suggests that the information contained in the second derivatives of the Laitinen 

financial statement signals is uniformly priced by the market 60 days after the disclosure date 

and that the information indicates persistent changes in the valuation equilibriums of the 

investigated companies. A possible, certainly even plausible, explanation for this result is that 

the second derivatives of the Laitinen financial statement signals contain information that is 

confirmed by Q1 interim reports, and hence priced after 60 days when Q1 figures are 

disclosed. It is important to notice here that the lag between annual reports and Q1 interim 

reports is actually approximately 60 days, since the reporting lag is approximately 2 months 

for annual reports, but approximately 1 month for interim reports. 

The findings for the Abarbanell and Bushee financial statement signals on the other hand 

indicate that the second derivatives contain information that is priced after 60 days, but that 

these changes in company value then are reversed. Explaining this observation is somewhat of 

a challenge. However, one possible explanation is that the information contained in the 

second derivatives of Abarbanell and Bushee financial statement signals is strengthened by 

Q1 interim reports, but that this information is not strong enough to create persistent changes 

in the valuations of the companies. Also worth noting is that the 360 day F-statistic is 

significant, as in the case of the first derivative Abarbanell and Bushee signal collection 

(possibly indicating autocorrelation in the information of annual reports). 
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Figure 2 - Significance of second derivative specification models 

The connection between publicly available financial statement information and future abnormal returns (excess 
market model returns) is investigated by OLS regressing cumulative abnormal returns (CAR) for several time 
periods against the second derivatives of two collections of accounting ratios. CARs are measured around the 
disclosure of annual reports (t=0). 30 to 360 day CARs exclude disclosure date ARs whereas 0 day (event day) 
CARs include disclosure date ARs. Expected returns are estimated by implementing market models that are 
estimated for 730 calendar days of daily returns for each company and disclosure date separately. The p-value 
for the F-statistic for each model is plotted in the graph and reported in the table below the graph. The number of 
observations equals 197 for the Abarbanell and Bushee models and 190 for the Laitinen models. 
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Summing up, the findings suggest that the second derivatives of financial statement signals 

contain information incremental to the information contained in the first derivatives of the 

financial statement signals. We thus find evidence in favor of the conditional information 

interpretation hypothesis. 

5.3 Parameter estimates for the first derivative specification models 

The parameter estimates for the first derivative specification models (Table 4) reveal two 

major features. First, the accounts receivable signal of the Abarbanell and Bushee signal 

collection shows significantly positive parameter estimates for 330 and 360 day cumulative 

abnormal returns and a significantly negative parameter estimate for 0 day cumulative 

abnormal returns, hence pointing towards risk shifting according to the methodology 

presented earlier. Further, it is interesting to note that the accounts receivable parameter 

estimate for –14 day cumulative abnormal returns is also significantly negative, indicating the 
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possibility that the information leaks into the market before the official disclosure. Second, 

the sales signal of the Laitinen signal collection shows significant negative parameter 

estimates for 240 to 360 day cumulative abnormal returns, but insignificant parameter 

estimates for all other periods. The sign of the parameter estimate is opposite to that expected, 

hence indicating a correlation with some unidentified significant variable. Nevertheless, as no 

correction for risk can be observed, the observation indicates a delayed reaction to new 

information, or market inefficiency. 

The parameter estimates for the earnings signal are consistently insignificant for the different 

models, which might at first glance strike as a somewhat surprising observation. However, 

Booth et al. (1997) report evidence of that Finnish firms’ reported earnings contain less 

information than their US counterparts, due to the more extensive earnings manipulation 

possibilities in Finland, but that financial statement information beyond reported earnings 

contains significant information about future returns in excess of equilibrium returns. Seen in 

this perspective, the insignificance of the earnings signal seems to be in line with earlier 

research. 
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Table 4 - Estimated parameters for first derivative specification models 

The connection between publicly available financial statement information and future abnormal returns (excess market model returns) is investigated by OLS regressing 
cumulative abnormal returns (CAR) for several time periods against the first derivatives of two collections of accounting ratios. CARs are measured from the disclosure of 
annual reports (t=0) for periods succeeding disclosure of new information (7 to 360 days) and up to the disclosure date for periods preceding disclosure of new information 
(-30 to -7days). -30 to 0 day CARs include disclosure date ARs whereas other periods’ CARs exclude disclosure date ARs. Expected returns are estimated by implementing 
market models that are estimated on 730 calendar days of daily returns for each company and disclosure date separately. P-values equal to or less than 0.05 are marked with 
bolded font. The number of observations equals 217 for the Abarbanell and Bushee models and 202 for the Laitinen models. 

Abarbanell and Bushee
1st Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept 0.0129 0.18 0.0100 0.13 0.0086 0.09 -0.0021 0.53 0.0003 0.92 0.0011 0.82 -0.0049 0.46 -0.0300 0.00 -0.0031 0.82
Earnings 0.0072 0.03 0.0039 0.08 0.0031 0.07 0.0012 0.61 -0.0008 0.50 -0.0012 0.50 -0.0008 0.74 -0.0013 0.71 -0.0012 0.80
Inventory -0.0181 0.65 0.0064 0.81 -0.0094 0.64 0.0093 0.54 -0.0052 0.73 -0.0219 0.29 -0.0214 0.43 -0.0297 0.47 -0.0053 0.93
Accounts Receivable -0.0188 0.61 -0.0619 0.01 -0.0144 0.45 -0.0199 0.04 0.0217 0.12 0.0118 0.54 -0.0276 0.27 0.0052 0.89 -0.0415 0.44
Gross Margin -0.0074 0.25 -0.0028 0.51 -0.0002 0.96 0.0106 0.05 0.0074 0.00 0.0053 0.11 0.0043 0.32 -0.0026 0.69 -0.0100 0.28
Effective Tax Rate 0.0008 0.59 0.0002 0.87 -0.0003 0.69 0.0002 0.52 0.0002 0.79 0.0002 0.80 -0.0002 0.81 -0.0012 0.42 -0.0002 0.94
Labor Force -0.0338 0.53 0.0346 0.34 0.0189 0.49 0.0373 0.18 0.0087 0.67 -0.0003 0.99 -0.0015 0.97 0.0701 0.21 -0.0181 0.82

Abarbanell and Bushee
1st Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept -0.0367 0.02 -0.0502 0.01 -0.0684 0.00 -0.0955 0.00 -0.1112 0.00 -0.1452 0.00 -0.1825 0.00 -0.1729 0.00 -0.1496 0.00
Earnings 0.0012 0.83 0.0017 0.79 -0.0011 0.87 -0.0022 0.78 -0.0037 0.68 -0.0039 0.69 -0.0040 0.72 -0.0064 0.63 -0.0069 0.65
Inventory -0.0337 0.60 -0.0778 0.30 -0.0951 0.24 -0.0489 0.60 -0.1422 0.19 -0.1012 0.39 -0.1318 0.31 -0.1938 0.22 -0.2887 0.12
Accounts Receivable 0.0054 0.93 0.0305 0.66 0.0421 0.58 0.0906 0.30 0.1816 0.07 0.1890 0.08 0.2318 0.05 0.4028 0.01 0.4283 0.01
Gross Margin -0.0045 0.67 -0.0092 0.44 -0.0170 0.20 -0.0265 0.08 -0.0231 0.19 -0.0271 0.15 -0.0304 0.15 -0.0356 0.17 -0.0324 0.27
Effective Tax Rate 0.0009 0.72 0.0011 0.69 0.0001 0.97 0.0004 0.90 0.0002 0.96 0.0003 0.95 0.0001 0.98 -0.0022 0.71 -0.0017 0.80
Labor Force -0.0546 0.53 -0.0541 0.59 -0.0152 0.89 -0.0092 0.94 -0.0967 0.51 -0.1035 0.52 -0.1244 0.48 -0.2066 0.34 -0.4368 0.08

Laitinen
1st Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept 0.0200 0.08 0.0118 0.13 0.0103 0.07 -0.0020 0.58 0.0027 0.54 0.0005 0.93 -0.0030 0.69 -0.0157 0.13 0.0192 0.20
Earnings 0.0050 0.22 0.0008 0.76 -0.0007 0.73 -0.0006 0.68 -0.0011 0.49 -0.0007 0.73 -0.0007 0.79 -0.0012 0.75 -0.0003 0.96
Quick ratio 0.0087 0.88 0.0179 0.64 0.0143 0.61 0.0079 0.62 -0.0181 0.40 -0.0535 0.05 -0.0321 0.38 -0.0626 0.22 -0.1174 0.11
Dynamic Liquidity 0.0007 0.81 -0.0001 0.97 0.0002 0.88 0.0000 0.96 -0.0006 0.56 -0.0005 0.69 -0.0025 0.18 -0.0002 0.93 -0.0014 0.70
Capital Structure -0.0251 0.61 -0.0081 0.81 -0.0049 0.84 0.0055 0.72 0.0052 0.78 0.0015 0.95 -0.0041 0.90 -0.0343 0.45 -0.0959 0.14
Return On Assets 0.0175 0.28 0.0239 0.03 0.0300 0.00 0.0159 0.01 0.0074 0.23 0.0001 0.99 0.0060 0.57 -0.0070 0.64 -0.0087 0.68
Sales -0.0978 0.13 -0.0437 0.32 -0.0448 0.17 -0.0190 0.35 -0.0186 0.46 -0.0095 0.77 -0.0439 0.30 0.0072 0.90 -0.1317 0.12

Laitinen
1st Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept -0.0143 0.40 -0.0176 0.38 -0.0297 0.18 -0.0477 0.06 -0.0347 0.22 -0.0710 0.02 -0.1044 0.00 -0.0675 0.13 -0.0275 0.59
Earnings 0.0015 0.81 0.0042 0.55 0.0005 0.95 -0.0003 0.97 0.0037 0.71 0.0057 0.60 0.0070 0.57 0.0083 0.60 0.0107 0.55
Quick ratio -0.1540 0.07 -0.2027 0.04 -0.1768 0.10 -0.1810 0.14 -0.2562 0.07 -0.2495 0.11 -0.2514 0.15 -0.1383 0.52 -0.2809 0.26
Dynamic Liquidity -0.0003 0.94 -0.0020 0.68 -0.0019 0.72 -0.0009 0.88 0.0025 0.72 0.0049 0.52 0.0064 0.46 0.0090 0.41 0.0071 0.57
Capital Structure -0.0594 0.42 -0.0914 0.29 -0.0878 0.35 -0.1373 0.21 -0.2583 0.04 -0.2400 0.08 -0.2250 0.14 -0.3668 0.06 -0.3630 0.10
Return On Assets -0.0067 0.78 -0.0053 0.85 0.0049 0.87 -0.0048 0.89 -0.0245 0.54 -0.0405 0.36 -0.0521 0.30 -0.0860 0.17 -0.0879 0.22
Sales -0.1422 0.14 -0.2036 0.07 -0.2181 0.08 -0.2078 0.15 -0.4333 0.01 -0.4440 0.01 -0.4568 0.02 -0.5302 0.04 -0.9424 0.00

90 days

120 days 150 days 180 days 210 days 240 days 270 days 300 days 330 days 360 days

7 days 14 days 30 days 60 days-30 days -14 days -7 days 0 days

330 days 360 days210 days 240 days 270 days 300 days

-30 days -14 days -7 days 0 days 90 days

120 days 150 days 180 days

7 days 14 days 30 days 60 days
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5.4 Parameter estimates for the second derivative specification models 

The parameter estimates for the second derivative specification Abarbanell and Bushee signal 

collection models (Table 5) further confirm both risk shifting and delayed pricing of new 

information. The parameter estimate for the accounts receivable signal displays a significant 

reversal of signs, as in the case of the first derivatives, hence possibly indicating risk shifting. 

Furthermore, the effective tax rate signal shows significantly negative parameter estimates for 

60 and 90-day cumulative abnormal returns, which leaves room for interpretation. A possible 

explanation is that investors initially over-react to the information but that the over-reaction 

then is reversed due to the disclosure of Q1 interim reports. 

The Quick Ratio signal of the second derivative specification Laitinen signal collection shows 

significantly negative parameter estimates for 60 to 360 day cumulative abnormal returns, but 

insignificant parameter estimates for all other periods. The sign of the parameter estimate is 

negative, indicating either that investors interpret the financial statement signal from an 

agency cost perspective or that the signal correlates with some unidentified significant 

variable. As no correction for risk can be observed, the observation appears to be a delayed 

response to new information that persistently alters the valuation equilibrium. Furthermore, 

the parameter estimates for the earnings signal with respect to 60 and 90-day cumulative 

abnormal returns are significantly negative. As in the case of the effective tax rate signal, 

much room is left for interpretation. 

Finally, it should be stressed that the signals indicating delayed pricing of new information 

are not equal for the first and the second derivative specifications. The evidence thus suggests 

that the second derivatives of some of the investigated financial statement signals contain 

information incremental to that contained in the first derivatives of the investigated financial 

statement signals. The empirical findings thereby lend support to the conditional information 

interpretation hypothesis. 
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Table 5 - Estimated parameters for second derivative specification models 

The connection between publicly available financial statement information and future abnormal returns (excess market model returns) is investigated by OLS regressing 
cumulative abnormal returns (CAR) for several time periods against the second derivatives of two collections of accounting ratios. CARs are measured from the disclosure 
of annual reports (t=0) for periods succeeding disclosure of new information (7 to 360 days) and up to the disclosure date for periods preceding disclosure of new 
information (-30 to -7days). -30 to 0 day CARs include disclosure date ARs whereas other periods’ CARs exclude disclosure date ARs. Expected returns are estimated by 
implementing market models that are estimated on 730 calendar days of daily returns for each company and disclosure date separately. P-values equal to or less than 0.05 are 
marked with bolded font. The number of observations equals 197 for the Abarbanell and Bushee models and 190 for the Laitinen models. 

Abarbanell and Bushee
2nd Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept 0.0093 0.33 0.0084 0.17 0.0086 0.06 -0.0015 0.60 0.0022 0.53 -0.0009 0.85 -0.0111 0.06 -0.0246 0.01 -0.0034 0.81
Earnings -0.0035 0.12 -0.0011 0.45 -0.0006 0.58 -0.0017 0.01 0.0000 0.98 0.0016 0.14 0.0013 0.37 -0.0022 0.33 -0.0030 0.36
Inventory -0.0065 0.83 0.0053 0.79 -0.0152 0.31 0.0080 0.38 -0.0002 0.99 -0.0025 0.87 0.0052 0.79 0.0365 0.25 0.0394 0.38
Accounts Receivable 0.0040 0.89 -0.0369 0.05 -0.0152 0.26 -0.0153 0.07 0.0148 0.15 0.0132 0.33 -0.0165 0.35 0.0424 0.14 0.0317 0.44
Gross Margin -0.0009 0.83 0.0012 0.68 0.0018 0.41 0.0015 0.27 0.0024 0.14 0.0006 0.77 0.0032 0.26 0.0037 0.43 0.0029 0.66
Effective Tax Rate -0.0024 0.01 -0.0003 0.61 -0.0003 0.46 0.0002 0.48 -0.0005 0.10 0.0004 0.33 0.0005 0.40 -0.0028 0.00 -0.0027 0.04
Labor Force 0.0201 0.67 0.0338 0.27 0.0371 0.10 0.0014 0.92 0.0190 0.27 0.0222 0.33 0.0226 0.45 0.0463 0.34 -0.0289 0.67

Abarbanell and Bushee
2nd Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept -0.0319 0.04 -0.0459 0.01 -0.0617 0.00 -0.0782 0.00 -0.0975 0.00 -0.1268 0.00 -0.1669 0.00 -0.1474 0.00 -0.1451 0.00
Earnings -0.0020 0.57 0.0009 0.82 -0.0013 0.77 -0.0012 0.81 0.0063 0.29 0.0064 0.32 0.0067 0.34 0.0078 0.37 0.0038 0.71
Inventory 0.0158 0.75 -0.0252 0.65 -0.0265 0.67 -0.0029 0.97 -0.0567 0.49 -0.0369 0.67 -0.0595 0.54 -0.1206 0.32 -0.2172 0.12
Accounts Receivable 0.0637 0.16 0.0710 0.17 0.1033 0.07 0.1423 0.03 0.1713 0.02 0.1671 0.04 0.2107 0.02 0.3458 0.00 0.4101 0.00
Gross Margin 0.0059 0.41 0.0019 0.81 0.0002 0.98 -0.0043 0.68 -0.0069 0.56 -0.0093 0.47 -0.0127 0.37 -0.0188 0.28 -0.0134 0.51
Effective Tax Rate -0.0011 0.41 0.0008 0.64 -0.0016 0.36 -0.0018 0.37 0.0004 0.85 0.0000 0.99 -0.0007 0.81 -0.0011 0.74 -0.0050 0.21
Labor Force 0.0002 1.00 0.0118 0.89 0.0233 0.81 0.0542 0.62 -0.0058 0.96 -0.0026 0.98 0.0001 1.00 0.0534 0.77 0.0810 0.71

Laitinen
2nd Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept 0.0103 0.30 0.0098 0.12 0.0088 0.07 -0.0025 0.35 -0.0003 0.94 -0.0034 0.46 -0.0138 0.03 -0.0257 0.01 -0.0050 0.70
Earnings -0.0069 0.01 -0.0004 0.78 -0.0001 0.93 -0.0013 0.05 -0.0013 0.14 0.0022 0.05 0.0026 0.09 -0.0055 0.02 -0.0068 0.04
Quick ratio -0.0025 0.96 0.0018 0.96 0.0117 0.65 0.0161 0.25 -0.0031 0.87 -0.0154 0.53 -0.0208 0.52 -0.1250 0.01 -0.2418 0.00
Dynamic Liquidity -0.0010 0.62 -0.0005 0.68 -0.0008 0.38 -0.0001 0.90 -0.0003 0.72 -0.0003 0.78 0.0002 0.88 0.0000 0.99 0.0012 0.66
Capital Structure 0.0041 0.91 0.0077 0.74 -0.0125 0.48 0.0110 0.26 -0.0040 0.76 -0.0123 0.47 -0.0351 0.12 0.0151 0.65 -0.0216 0.65
Return On Assets 0.0053 0.41 0.0003 0.94 0.0025 0.42 0.0017 0.33 0.0029 0.21 -0.0011 0.71 0.0006 0.87 0.0022 0.72 0.0103 0.22
Sales 0.0439 0.32 0.0542 0.06 0.0226 0.29 0.0132 0.26 0.0171 0.28 0.0009 0.96 -0.0178 0.52 0.0074 0.86 -0.0891 0.13

Laitinen
2nd Derivative Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Intercept -0.0299 0.03 -0.0440 0.01 -0.0584 0.00 -0.0838 0.00 -0.1083 0.00 -0.1435 0.00 -0.1836 0.00 -0.1776 0.00 -0.1735 0.00
Earnings -0.0062 0.08 0.0006 0.87 -0.0039 0.38 -0.0046 0.35 0.0057 0.32 0.0048 0.43 0.0032 0.63 0.0031 0.70 -0.0063 0.53
Quick ratio -0.2133 0.00 -0.2427 0.01 -0.3063 0.00 -0.3715 0.00 -0.4254 0.00 -0.4046 0.00 -0.4095 0.00 -0.5514 0.00 -0.6747 0.00
Dynamic Liquidity 0.0035 0.22 0.0047 0.15 0.0037 0.31 0.0054 0.18 0.0057 0.22 0.0084 0.09 0.0096 0.08 0.0104 0.12 0.0085 0.30
Capital Structure 0.0408 0.43 0.0247 0.68 0.0562 0.40 0.0781 0.29 0.0962 0.26 0.0662 0.46 0.0696 0.49 0.0917 0.45 0.1564 0.30
Return On Assets 0.0135 0.14 0.0008 0.94 0.0016 0.89 -0.0003 0.98 -0.0080 0.59 -0.0106 0.51 -0.0114 0.52 -0.0129 0.55 -0.0001 1.00
Sales -0.0663 0.29 -0.0956 0.19 -0.0837 0.30 -0.0495 0.58 -0.1196 0.24 -0.1101 0.32 -0.0942 0.44 -0.0836 0.57 -0.2056 0.26

330 days 360 days

90 days

120 days 150 days 180 days 210 days 240 days 270 days 300 days

7 days 14 days 30 days 60 days-30 days -14 days -7 days 0 days

90 days

120 days 150 days 180 days 210 days 240 days 270 days 300 days 330 days 360 days

-30 days -14 days -7 days 0 days 7 days 14 days 30 days 60 days
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5.5 Model diagnostics 

All models are checked for multicolinearity by computing both the coefficient of correlation 

between the independent variables and the R^2 statistic for each independent variable 

regressed against the other independent variables.  

The first derivative Abarbanell and Bushee models shows little evidence of multicolinearity 

with correlation coefficients peaking at 0.52 and a maximum R^2 of 32.1%. Corresponding 

values for the first derivative Laitinen models are 0.57 and 38.3%. The second derivative 

Abarbanell and Bushee models display correlation coefficients peaking at 0.47 and a 

maximum R^2 of 26.4%. Corresponding values for the second derivative Laitinen models are 

0.33 and 16.1%. We cannot hence detect any severe problems with multicolinearity for 

neither the first derivative nor the second derivative specification models. 

Only the first derivative Abarbanell and Bushee 0 day cumulative abnormal return model 

shows heteroskedastic residuals, of the altogether 72 models subjected to the 

Breush and Pagan (1979) test. The Abarbanell and Bushee 0 day cumulative abnormal return 

model is re-estimated using the White (1980) heteroskedasticity-consistent covariance matrix 

before reporting. 

6 Summary 

This paper investigates the reaction of the aggregate of investors to new financial statement 

information contained in annual reports of Finnish companies. The study finds two new 

properties of the financial statement information pricing process. 

The first finding concerns how investors interpret new financial statement information. The 

study suggests that the second derivatives of the investigated financial statement signals 

provide significant information, different from the information contained in the first 

derivatives, which is priced by the aggregate of the investors. Further, the empirical evidence 

suggests that the information contained in the second derivatives is timelier priced by the 

market than the information contained in the first derivatives. We explain this finding by that 

second derivatives contain information that is confirmed by Q1 interim reports and hence 

priced with a lag of approximately 60 days. 
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The second finding concerns two central hypotheses that in earlier literature have been offered 

as explanations for the anomalous connection between publicly available financial statement 

information and future abnormal returns. The new methodological approach used in the study 

lends support to both the risk-shift hypothesis and the market inefficiency hypothesis. More 

specifically, the study shows that some financial statement signals proxy for risk while other 

financial statement signals contain information that is uniformly priced by the market with a 

delay. This finding emphasizes the importance of a solid methodology for detecting the 

pricing of risk. 
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Appendix – Adjusted R^2 Statistics 

Figure 3 – Adjusted R^2 of first derivative specification models 

The connection between publicly available financial statement information and future abnormal returns (excess 
market model returns) is investigated by OLS regressing cumulative abnormal returns (CAR) for several time 
periods against the first derivatives of two collections of accounting ratios. CARs are measured around the 
disclosure of annual reports (t=0). 30 to 360 day CARs exclude disclosure date ARs whereas 0 day (event day) 
CARs include disclosure date ARs. Expected returns are estimated by implementing market models that are 
estimated for 730 calendar days of daily returns for each company and disclosure date separately. The adjusted 
R^2 for each model is plotted in the graph and reported in the table below the graph. 

 

-4.0 %

-2.0 %

0.0 %

2.0 %

4.0 %

6.0 %

8.0 %

A
dj

us
te

d 
R

^2

Ab arb anell and  Bushee 3 .4  % -0 .8  % -1.5 % -1.6  % -2 .1 % -1.4  % -1.0  % -0 .3  % 1.0  % 0 .6  % 1.1 % 3 .1 % 4 .2  %

Laitinen 2 .2  % -1.3  % -1.0  % 2 .0  % 0 .8  % 2 .1 % 0 .7 % 0 .7 % 6 .0  % 5.1 % 4 .0  % 3 .9  % 7.1 %

0 d 3 0 d 6 0 d 9 0 d 12 0 d 150 d 18 0 d 2 10 d 2 4 0 d 2 70 d 3 0 0 d 3 30 d 3 6 0 d

 

 



 54

Figure 4 – Adjusted R^2 of second derivative specification models 

The connection between publicly available financial statement information and future abnormal returns (excess 
market model returns) is investigated by OLS regressing cumulative abnormal returns (CAR) for several time 
periods against the second derivatives of two collections of accounting ratios. CARs are measured around the 
disclosure of annual reports (t=0). 30 to 360 day CARs exclude disclosure date ARs whereas 0 day (event day) 
CARs include disclosure date ARs. Expected returns are estimated by implementing market models that are 
estimated for 730 calendar days of daily returns for each company and disclosure date separately. The adjusted 
R^2 for each model is plotted in the graph and reported in the table below the graph. 
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How do different types of investors react to new financial 

statement information? 
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Abstract 

This study contributes to our understanding of the forces that drive the stock market by investigating how 
different types of investors react to new financial statement information. Using the extremely comprehensive 
official register of share holdings in Finland, we find that the majority of investors are more probable to sell 
(buy) stocks in a company after a positive (negative) earnings surprise, and are biased towards buying after the 
disclosure of new financial statement information. Large investors, on the other hand, show behavior opposite to 
that of the majority of investors. We suggest investor overconfidence and asymmetric information as possible 
explanations for the documented behavior. 
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1 Introduction 

It seems safe to say that most academics and practitioners within financial economics agree 

on that new financial statement information has a large impact on the market value of a 

company1. Especially, the dazzling resources continuously invested by market participants in 

financial statement analysis bear evidence to the perceived importance of financial statement 

information in valuation. Given this, we know surprisingly little about how different investors 

do in fact interpret and react to new financial statement information. A straightforward 

assumption to make is that all types of investors on average react homogeneously, as 

suggested by the classical market efficiency literature2. However, recent research3 indicates 

that investors might not be fully rational in the strict traditional sense. More specifically, 

investment decisions may be affected by psychological biases, such as overconfidence.  

Empirical evidence at odds with fully homogeneous investors is gathered by Lee (1992), who 

investigates whether differences can be detected between small versus large trades after the 

disclosure of earnings news. He finds that positive (negative) surprises increase the fraction of 

large buy (sell) transactions, and that small transactions on average increase irrespectively of 

the news. However, the different types of investors behind the transactions remain unknown4. 

Booth et al. (1999) find that small sell transactions increase after negative earnings surprises, 

but as in the case of Lee (1992) the different types of investors behind this behavior remain 

unknown. Using a subset of the transaction database employed in this study, 

Grinblatt and Keloharju (2000) investigate how different types of investors’ buy and sell 

behavior can be explained by past returns. They document differences in the behavior of 

                                                

1 A number of theoretical and empirical studies document a strong relationship between earnings and company 
value. See for instance Ohlson (1995) for a theoretical discussion, and Lev (1989) and Ball (1992) for a survey 
of some empirical findings. 
2 As Fama (1970) points out, one condition for market efficiency is that all investors “agree on the implications 
of current information for the current price and distributions of future prices of each security”. However, a 
disagreement between investors does not in itself imply market inefficiency, as long as no investor can on 
average evaluate information more accurately than other investors. 
3 For instance De Long et al. (1990, 1991), Kyle and Wang (1997), Benos (1998), Daniel et al. (1998), 
Odean (1998), Hong and Stein (1999), Gervais and Odean (2001), and Wang (2001) theoretically model the 
consequences of overconfident investors in financial markets. Further, e.g. Barber and Odean (2000, 2001), 
Locke and Mann (2001), and Tyynelä and Perttunen (2002) present empirical evidence in favor of some 
investors being overconfident. 
4 An assumption in the study of Lee (1992) is that transaction size correlates positively with investor size, larger 
(smaller) investors executing larger (smaller) transactions. However reasonable an assumption, it still remains an 
assumption. 
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different investor groups, showing that foreign investors tend to be momentum investors 

whereas Finnish investors primarily rely on contrarian investment strategies. 

Grinblatt and Keloharju (2001) find further evidence of that past returns and historical price 

patterns affect trading. More specifically, they find that stocks are more likely to be sold if 

they 1) have recently generated large positive returns or 2) are priced close to their monthly 

highs. In a study contemporaneous to our study, Cohen et al. (2001) use quarterly data to 

investigate the trading between large and small US investors as a function of changes in 

accounting return on equity (ROE) of the traded companies. They find that large investors buy 

(sell) shares from (to) smaller investors as a response to increases (decreases) in accounting 

return on equity. However, they cannot distinguish between the different types of investors 

beyond “large” and “small” investors. To the best of our knowledge, our study is the first that 

directly investigates how different types of investors react to new financial statement 

information. 

Equipped with an extremely comprehensive transaction data set from Finland, containing 

detailed information on a daily basis including virtually all transactions in stocks in Finland 

during the period December 28 1994 to May 30 2000, we set out to get a glimpse into the 

minds of different types of investors with respect to how they interpret and react to new 

earnings information. We hence seek to find out whether behavioral patterns can be 

documented for different types of investors, or whether all investors on average react 

homogeneously to new financial statement information. Our study contributes to earlier and 

contemporaneous literature in at least the following. 1) The Finnish Central Securities 

Depository central register provides accurate classification of investors into different groups 

of investors. We can hence discriminate between different types of investors on a much more 

detailed level than just “small” and “large “ investors. 2) We employ daily transaction data 

and exact financial statement disclosure dates. This enables accurate event study analysis, 

which minimizes measurement errors due to other information than the investigated. 3) We 

use the latest available5 analysts’ consensus earnings estimates to proxy expected earnings. 

These estimates are published on a monthly basis in a leading Finnish financial newspaper, 

hence ensuring that they actually are available to all market participants. 

                                                

5 These estimates are on average approximately two weeks, at most one month, old. 
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We find that behavioral differences indeed can be detected for different groups of investors. 

Positive (negative) earnings surprises increase the probability of households and countries and 

international organizations decreasing (increasing) their holdings. On the other hand, positive 

(negative) earnings surprises increase the probability of large investors increasing 

(decreasing) their holdings. The majority of investors are biased towards increasing their 

holdings after the disclosure of new financial statement information. However, large investors 

are biased towards decreasing their holdings after the disclosure of new financial statement 

information. Our findings hence indicate that large investors act as antagonists to the majority 

of investors with respect to new financial statement information. We suggest differences in 

investor overconfidence as a possible explanation for the differences in behavior. We further 

find that the overconfidence framework combined with our empirical findings seem to shed 

some light over recent findings, by for instance Grinblatt and Keloharju (2000), concerning 

investor behavior. 

The study is organized as follows. Section 2 describes the data. Section 3 discusses the 

implemented methodology. Results are displayed in Section 4 and further analyzed in section 

5. Finally, section 6 summarizes the paper. 

2 The data 

The total data set used in the study consists of four subsets: 1) the Finnish Central Securities 

Depository central register data set, 2) realized fiscal year earnings figures, 3) analyst 

consensus fiscal year earnings forecasts, and 4) annual report disclosure dates for the 

investigated companies. 

2.1 The Finnish Central Securities Depository Central Register data set 

The employed transaction data set is, to the best of our knowledge, one of the most 

comprehensive and complete transaction data sets that have been employed in this field of 

research up to this date. The Finnish Central Securities Depository central register contains 

virtually all transactions for the stocks of listed Finnish companies during the time period 

December 28 1994 to May 30 2000 with daily accuracy. The data set covers approximately 

97% of the total market capitalization of the Helsinki Stock Exchange as of the beginning of 

the sample period, as reported by Grinblatt and Keloharju (2000), and further expands to 

cover all traded companies from the middle of the investigated period onwards. The Finnish 
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Central Securities Depository central register is the official register of ownership, controlled 

by the Finnish Financial Supervision Authority, and can hence be viewed as extremely 

reliable and accurate. Altogether the data set consists of 25,400,767 observations for a total of 

1,050,412 different investors, complete with transaction information (notification date, price, 

volume etc.) and investor characteristics information (investor type, birth year, postal code, 

sex etc.). A settlement lag of three trading days is conventional on the Helsinki Stock 

Exchange and the date stamps in the data set include this lag, which is adjusted for in the 

empirical analysis presented below. Due to this three-day settlement lag, the transactions in 

the database are stamped between January 2 1995 and June 2 2000, and the initial balance as 

of December 27 1994 is stamped as January 1 1995. 

Investors are categorized into six major groups according to their legal status. These six 

groups are further divided into several subgroups according to more specific characteristics. 

All Finnish individuals and institutions are required to register their holdings in their own 

name, but foreigners can choose to act in the name of a nominee. The holdings of foreigners 

that choose to act in a nominee name are pooled together into larger pools with the holdings 

of the nominee. However, the data set contains information that can be utilized to discriminate 

between transactions executed by foreigners and by the nominee itself. The task of 

disintegrating the foreigners acting in nominee names further into different subtypes, such as 

individuals and institutions, is however made impossible by nominee registration. Further, the 

register does not separate indirect shareholdings through financial institutions, such as mutual 

funds. Indirect holdings are registered in the names of the financial institutions, and are thus 

treated as property of the financial institutions in this study. This is well in line with the 

purpose of this study, as financial institutions by Finnish law must exercise full control over 

the investment policy of their indirect holdings. 

2.2 Analysts’ consensus earnings estimates and realized earnings figures 

Analysts’ consensus earnings6 estimates for the fiscal years 1998 and 1999 for the majority of 

the companies listed on the Main List on the Helsinki Stock Exchange are obtained from the 

                                                

6 Earnings are defined as reported earnings adjusted for the effect of extraordinary expenses and extraordinary 
income. 
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Finnish financial newspaper Arvopaperi7. Arvopaperi is one of the leading financial 

newspapers in Finland specializing in investment issues. The fact that the analysts’ consensus 

estimates are actually published in Arvopaperi ensures that not only institutional investors but 

also households have access to these estimates, which is crucial to the reliability of the study. 

Realized earnings figures corresponding to the analysts’ consensus estimates are also 

retrieved from Arvopaperi. As both the estimates and the realized figures originate from the 

same source, maximal computational congruency is ensured.  

Altogether we have 78 pairs of estimates and realized earnings figures for the fiscal year 1998 

and 89 pairs for the fiscal year 1999. Our sample hence spans 78 / 112 = 70% and 89 / 115 = 

77% of the companies listed on the Helsinki Stock Exchange Main List in the beginning of 

1999 and 2000 respectively. 

2.3 Disclosure dates 

We retrieve official annual report disclosure dates for the years 1999-2000 for all companies 

listed on the Main List on the Helsinki Stock Exchange. These disclosure dates, provided and 

maintained by the Helsinki Stock Exchange, should be viewed as extremely reliable as they 

are continuously updated as changes occur. 

3 Methodology 

The question of whether behavioral differences between different groups of investors exist 

can be tackled by estimating a model with an investor reaction proxy as dependent variable 

and an earnings surprise proxy as independent variable for each group of investors. 

3.1 Investor reaction 

Investors’ reactions to the disclosure of new financial statement information for a certain 

company C is gauged by first identifying all investors who have traded in the company stock 

during the week after the disclosure, including the day of disclosure, from the Finnish Central 

                                                

7 The consensus estimates are gathered from 6 major banking firms operating in Finland and published monthly. 
The banking firms are: Conventum Ltd., Enskilda Securities Ltd., FIM Pankkiiriliike Ltd., Mandatum Ltd., 
ArosMaizels Ltd., and Opstock Ltd.. 
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Securities Depository central register8. The net holdings before (I, CNH t-1) and after (I, CNH t+6) 

the event are then calculated for each investor separately by aggregating the initial balance 

and all transactions up to and including date t-1 and t+6. Apparently, even though events that 

occur only during the years 1999-2000 are analyzed, we are forced to process through the 

whole Finnish Central Securities Depository central register for each investor and event from 

the initial balance as of December 27 1994, to be able to aggregate net holdings.  

An investor reaction proxy I, CRt, t+6 is calculated for investor I, company C and disclosure date 

t according to the following: 

I, CRt, t+6 = (I, CNHt+6 - I, CNHt-1) / I, CNHt+6  if I, CNHt+6 - I, CNHt-1 > 0  (1) 

I, CRt, t+6 = (I, CNHt+6 - I, CNHt-1) / I, CNHt-1  if I, CNHt+6 - I, CNHt-1 < 0  (2) 

I, CRt, t+6 = 0      if I, CNHt+6 - I, CNHt-1 = 0  (3) 

where I, CRt, t+6 is the reaction proxy for investor I and company C for the time period t to t+6, 
I, CNHt+6 is the net holding in company C for investor I at time t+6, and I, CNHt-1 is the net 

holding in company C for investor I at time t-1 

The above defined measure I, CRt, t+6 hence expresses the following. If investor I has increased 

his/her net holding in stock C during the time period t to t+6, the measure expresses the 

fraction of the final position at time t+6 that has been acquired during the event window. On 

the other hand, if investor I has decreased his/her net holding in stock C during the time 

period t to t+6, the measure expresses the fraction of the initial position at time t-1 that has 

been sold out during the event window. Finally, if investor I has traded in stock C during the 

time period t to t+6, but not changed his/her net holding, the measure takes the value 0. 

Clearly, the above defined investor reaction proxy will be a continuous function taking values 

[-1, 1]. Further, the investor reaction proxy is symmetric, which is important in order to not 

introduce a bias in the variable. 

                                                

8 If company C has multiple stock series, the different series are treated as separate companies in the analysis.  
This approach is taken since treating different stock series as one would yield measurement errors, since the 
stocks of the different series might be differently valued. Totally disregarding either of the series would naturally 
also yield potentially severe measurement errors. 
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An obvious alternative when measuring investor reaction is to calculate the simple change in 
I, CNH during the time period t to t+6. The above defined approach is however preferred for 

one fundamental and two econometric reasons. First, we believe that the investor reaction 

proxy defined in equations (1), (2) and (3) better expresses how investors themselves perceive 

their actions9. Second, if we employ the simple changes methodology an econometric problem 

occurs when the initial position I, CNHt-1 equals 0 (division by zero). Third, the simple changes 

methodology by default induces a bias in I, CRt, t+6 since the distribution is asymmetric, taking 

values [-1, ∞[ when I, CNHt-1 ≠ 0. 

Another alternative when measuring investor reaction is to employ a discrete framework, by 

for instance assigning the reaction proxy variable the value 0 for decreases in holdings and 1 

for increases in holdings. However, by moving into a discrete framework we lose the 

magnitude of the reaction, as only the direction of the investor reactions remains. In summary, 

the in equations (1), (2) and (3) proposed and in this study employed way of measuring 

investor reaction enables us to measure both the direction and the magnitude of the investor 

reactions, however avoiding the pitfalls of the simple changes methodology. 

3.2 Earnings surprises 

Earnings surprises are measured by relating realized earnings figures to the corresponding 

latest analysts’ consensus earnings estimates. As was pointed out earlier, analysts’ estimates 

are updated monthly, which ensures high validity for the estimates. The earnings surprise 

proxy is calculated as 

CESt = (CEAt – E[CEAt]) / E[CEAt]    (4) 

where CESt is the earnings surprise for company C at time t, CEAt are earnings for company C 

at time t, and E[CEAt] is the latest analysts’ consensus earnings estimates for company C at 

                                                

9 This argument is primarily derived from the situation where we have small denominators. For instance, if an 
investor owns 100 shares and then acquires 1000 more, the percentage change would be 1100 / 100 – 1 = 
1000%. The corresponding measure according to equation (1) would on the other hand take the value (1100-100) 
/ 1100 = 91%, which seems somewhat more intuitive. 
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time t. The absolute value for E[CEAt] is used in equation (4) since the denominator might 

otherwise take negative values, leading to rather unintuitive results10. 

Descriptive statistics in Table 1 reveal that the estimates on average have been quite unbiased 

with a mean of –3.4% and a median of 0.0%. The mean earnings surprise is insignificantly 

different from zero, deviating –3.4% / 2.6% = -1.29 standard deviations from zero, as should 

be expected for skilled analysts. 

Table 1 – Descriptive statistics for earnings surprises 

Table 1 displays descriptive statistics for earnings surprise proxies derived from analysts’ consensus earnings 

estimates and realized earnings figures, retrieved from the Finnish financial newspaper Arvopaperi. The earnings 

surprise proxy is defined as the percentage difference between the actual earnings figure and the analysts’ 

consensus estimate for a certain company and fiscal year. More specifically, the earnings surprise proxy for 

company C and fiscal year t is defined as CESt = (CEAt – E[CEAt]) / E[CEAt], where CESt is the earnings 

surprise proxy for company C and fiscal year t, CEAt is the actual earnings for company C at time t, and E[CEAt] 

is the latest analysts’ consensus earnings estimates for company C and fiscal year t. The absolute value of 

E[CEAt] is used in the denominator, since negative values of E[CEAt] would produce counterintuitive results. The 

analysts’ consensus estimates, which are collected from six major banking firms operating in Finland, are 

computed and published on a monthly basis by Arvopaperi newspaper. Altogether 167 earnings disclosures for 

the fiscal years 1998 and 1999 for companies listed on the Main List on the Helsinki Stock Exchange were 

investigated. 

Mean -3.4% Kurtosis 24.94 Maximum 63.0%
Median 0.0% Skewness -3.59 Count 167
Standard deviation 33.8% Minimum -273.2% Standard error 2.6%

 

3.3 Regression models 

Models with the investor reaction proxy as dependent variable and the earnings surprise proxy 

variable as independent variable are OLS estimated as pooled cross-sectional and times-series 

regressions for each group of investors separately. 

I, CRt, t+6 = a + b CESt + e     (5) 

                                                

10 If we for instance have a negative analysts’ consensus earnings estimate and a positive realized figure, not 
using the absolute value for the analysts’ consensus earnings estimate yields a negative surprise proxy even 
though the realized earnings figure exceeds the analysts’ consensus earnings estimate. 
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where I, CRt, t+6 is the reaction proxy for investor I and company C during time period t to t+6, 

a is the estimated constant, b is the parameter estimate for CES t, CES t is the earnings surprise 

proxy for company C at time t, and e is the error term. All models are routinely estimated 

using the White (1980) heteroscedasticity-consistent covariance matrix to minimize the 

effects of possible heteroscedasticity. 

4 Results 

The total data set, created according to the specifications given above, consists of 53,631 

observations. Descriptive statistics presented in Table 2 reveal that transactions executed by 

households constitute the largest single group with 44,050 observations. Further, transactions 

executed by companies and financial institutions claim a fair share of the total data set with 

5,628 and 2,568 observations, respectively. General government (0.88%), nonprofit 

organizations (0.98%) and countries and international organizations (0.72%) are by far the 

smallest groups in terms of number of observations. 

Table 2 – Distribution of investor reactions for main investor categories 

Table 2 displays the distribution of investor reactions to the disclosure of Finnish companies earnings over the 

six major investor categories defined by the Finnish Central Securities Depository central register. An investor 

reaction is defined as a pair of data items, where the first data item is proxy for how the investor reacts to the 

second data item, which is the company earnings surprise proxy. The investor reaction proxy expresses how a 

certain investor changes his/her holding in a certain company during the week after the disclosure of new 

earnings figures for the company. The earnings surprise proxy measures the deviation of the reported earnings 

from the analysts’ consensus earnings forecast. Altogether 167 earnings disclosures for the fiscal years 1998 and 

1999 for companies listed on the Main List on the Helsinki Stock Exchange were investigated. 

Frequency Relative
Companies 5,628 10.49%
Financial institutions 2,568 4.79%
General government 471 0.88%
Nonprofit organizations 526 0.98%
Households 44,050 82.14%
Countries and international organizations 388 0.72%

Total 53,631
 

Regression results for the different investor main categories in Table 3 reveal several 

interesting findings with respect to how different types of investors behave under new 

financial statement information. 
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Table 3 – OLS regression results for main investor categories 

Table 3 displays the OLS regression estimates for the six major investor categories defined by the Finnish central 

securities depository central register. An investor reaction proxy, which expresses how a certain investor changes 

his/her holding in a certain company during the week after the disclosure of new earnings figures for the 

company, is OLS regressed against an earnings surprise proxy, which measures the deviation of the reported 

earnings from the analysts’ consensus earnings forecast. More specifically, the model I, CRt, t+6 = a + b CESt + e is 

estimated, where I, CRt, t+6 is the reaction proxy for investor I and company C during time period t to t+6, a is the 

estimated constant, b is the estimated parameter estimate for CESt, CESt is the earnings surprise proxy for 

company C at time t, and e is the error term. Altogether 167 earnings disclosures for the fiscal years 1998 and 

1999 for companies listed on the Main List on the Helsinki Stock Exchange were investigated. 

Companies Nonprofit organizations

Estimate t-value p-value Estimate t-value p-value
Earnings surprise -0.04 -1.26 0.21 Earnings surprise 0.00 -0.03 0.98
Constant 0.07 6.63 0.00 Constant 0.04 1.34 0.18

R^2 0.0% R^2 0.0%
Number of obs. 5,628 Number of obs. 526

Financial institutions Households

Estimate t-value p-value Estimate t-value p-value
Earnings surprise 0.05 1.58 0.12 Earnings surprise -0.22 -17.89 0.00
Constant 0.03 2.54 0.01 Constant 0.14 34.91 0.00

R^2 0.1% R^2 0.8%
Number of obs. 2,568 Number of obs. 44,050

General government Countries and international organizations

Estimate t-value p-value Estimate t-value p-value
Earnings surprise 0.00 0.03 0.98 Earnings surprise -0.28 -2.40 0.02
Constant 0.08 3.50 0.00 Constant 0.11 2.85 0.00

R^2 0.0% R^2 1.5%
Number of obs. 471 Number of obs. 388

 

As can be observed in Table 3, companies do not exhibit a systematic behavioral pattern with 

respect to the size of earnings surprises. However, the very significantly positive constant of 

0.07 suggests that companies are biased towards increasing their stock holdings after the 

disclosure of new financial statement information. 
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The behavior of financial institutions and general government is rather similar to that of 

companies, as the significantly positive constants 0.03 and 0.08 indicate that both groups are 

biased towards increasing their holdings after the arrival of new financial statement 

information, but that no systematic behavioral pattern can be documented with respect to the 

earnings surprise proxy variable. We note that the parameter estimate for the earnings surprise 

proxy for financial institutions is close-to significantly positive. However, a further analysis 

of five subgroups of the financial institution investor category (not reported) fails to document 

any evidence suggesting a positive relationship between earnings surprises and changes in 

stock holdings for any of these subgroups.  

Nonprofit organizations is the only investor category that does not show any systematic 

behavior after the disclosure of new financial statement information, which is indicated by the 

insignificant constant and parameter estimate. The results for households, on the other hand, 

are extremely interesting. Households seem to be more likely to decrease (increase) their 

holdings after a positive (negative) earnings surprise, which is revealed by the very 

significantly negative parameter estimate for the earnings surprise proxy (-0.22). In addition, 

households appear to be biased towards increasing their holdings after the disclosure of new 

financial statement information, as indicated by the very significantly positive constant (0.14).  

Finally, the significantly negative parameter estimate for the earnings surprise proxy (-0.28) 

reveals that countries and international organizations also appear to be more likely to decrease 

(increase) their holdings after a positive (negative) earnings surprise. Furthermore, countries 

and international organizations are on average biased towards increasing their holdings after 

the disclosure of new financial statement information, as indicated by the very significantly 

positive constant (0.11). The behavior of countries and international organizations is hence 

rather similar to that of individual investors. 

In summary, we find that investors in all but one of the six investigated categories are biased 

towards increasing their holdings during the week after the disclosure of new financial 

statement information. Further, we find that households and countries and international 

organizations are more likely to decrease (increase) their holdings after positive (negative) 

earnings surprises. Since we know that markets have to clear we also know that there must 

exist one or several groups that systematically show opposite behavior. These groups are 

biased towards selling during the week after the disclosure of new financial information and 

are furthermore more likely to increase (decrease) their holdings after positive (negative) 
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earnings surprises. Since the behavioral patterns documented above are quite homogeneous 

for all the different investigated investor categories, it seems obvious that these groups of 

opposite behavior must include rather large investors to fulfill the market clearing condition. 

4.1 A further analysis of large investors 

As a consequence of the above-presented results, a new investor category denoted large 

investors is created by gathering the 10% of the observations with the largest net holding in 

number of shares at date t-1 for each company separately. The identification of large investors 

is done for each company separately in order to avoid having the data set excessively 

dominated by transactions in large companies, such as Nokia, which certainly attract much of 

the activity from large investors. Investor size is hence defined as a relative measure among 

investors that trade in the same company. 

The distribution of events for the new investor category over the earlier investigated investor 

categories is displayed in Table 4. When comparing Table 4 with the corresponding statistics 

for the total sample in Table 2, it is apparent that all investor categories except for households 

represent significantly larger fractions of the total transactions in the large investors group 

than in the total sample, as might well be expected. Especially worth noting is that the fraction 

of financial institutions is more than 5 times greater in the large investors sample than in the 

total sample (25.62% versus 4.79%). 
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Table 4 – Distribution of investor reactions for large investors 

Table 4 displays the distribution of large investors reactions to the disclosure of Finnish companies earnings over 

the six major investor categories defined by the Finnish Central Securities Depository central register data set. 

Large investors’ reactions were defined as observations where the net holding in the stock belongs to the largest 

10% of all observations for the stock in the total sample. An investor reaction is defined as a pair of data items, 

where the first data item is proxy for how the investor reacts to the second data item, which is the company 

earnings surprise proxy. The investor reaction proxy expresses how a certain investor changes his/her holding in 

a certain company during the week after the disclosure of new earnings figures for the company. The earnings 

surprise proxy measures the deviation of the reported earnings from the analysts’ consensus earnings forecast. 

Altogether 167 earnings disclosures for the fiscal years 1998 and 1999 for companies listed on the Main List on 

the Helsinki Stock Exchange were investigated. 

Frequency Relative
Companies 1,069 20.09%
Financial institutions 1,363 25.62%
General government 329 6.18%
Nonprofit organizations 239 4.49%
Households 2,246 42.22%
Countries and international organizations 74 1.39%

Total 5,320
 

Regression results for the large investors category (Table 5) point towards that large investors 

systematically show behavior opposite to that of the majority of investors in the market with 

respect to new fundamental information. The very significantly positive parameter estimate 

for the earnings surprise proxy (0.09) indicates that positive (negative) earnings surprises 

increase the probability of large investors increasing (decreasing) their holdings. In addition, 

the significantly negative constant   (-0.22) demonstrates that large investors on average are 

biased towards decreasing their holdings after the disclosure of new financial statement 

information. 
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Table 5 – OLS regression results for large investors 

Table 5 displays the OLS regression estimates for large investors. An investor reaction proxy, which expresses 

how a certain investor changes his/her holding in a certain company during the week after the disclosure of new 

earnings figures for the company, is OLS regressed against an earnings surprise proxy, which measures the 

deviation of the reported earnings from the analysts’ consensus earnings forecast. More specifically, the model I, 

CRt, t+6 = a + b CESt + e is estimated, where I, CRt, t+6 is the reaction proxy for investor I and company C during 

time period t to t+6, a is the estimated constant, b is the estimated parameter estimate for CESt, CESt is the 

earnings surprise proxy for company C at time t, and e is the error term. Altogether 167 earnings disclosures for 

the fiscal years 1998 and 1999 for companies listed on the Main List on the Helsinki Stock Exchange were 

investigated. 

Estimate t-value p-value
Earnings Surprise 0.09 4.10 0.00 R^2 0.4%
Constant -0.22 -34.52 0.00 Number of obs. 5,320

 

These findings gain support from Lee (1992), as he documents a positive correlation between 

large buy (sell) orders and positive (negative) earnings news. Further, Cohen et al. (2001) also 

document that large investors increase (decrease) their holdings in a stock in response to 

positive (negative) financial statement information being disclosed. However, 

Grinblatt and Keloharju (2000) report that foreign investors pursue momentum strategies with 

respect to past returns, as opposed to all other investor groups. Clearly, an important question 

is whether foreigners dominate the above investigated large investor category. As foreign 

investors can appear among companies, financial institutions, households, and countries and 

international organizations, an investor-specific analysis of the large investors category is 

needed to be able to detect the fraction of foreign investors in the large investor category.  

An investor specific analysis of the large investors category reveals that foreign investors 

account for only 12.5% of the observations in the large investors category. Hence, it does not 

at first glance seem very plausible that foreign investors dominate the behavior of the large 

investor category, but a further analysis of foreign investors is certainly needed.  

4.2 A further analysis of foreign investors 

The analysis above indicates that foreign investors do not dominate the large investor 

category. However, it remains extremely interesting to investigate the behavior of foreign 

investors, irrespective of their size, as a separate investor category. A new investor category 
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denoted foreign investors is created by extracting all transactions executed by foreigners from 

the total data set, through an investor-specific selection procedure. The distribution of events 

over the six major investor categories for the foreign investor category (Table 6) reveals that 

the majority of the transactions executed by foreigners belong to the financial institutions 

investor category. This is quite an expected observation as foreigners acting under nominee 

registration appear in this investor category. 

Table 6 – Distribution of investor reactions for foreign investors 

Table 6 displays the distribution of foreign investors reactions to the disclosure of Finnish companies earnings 

over the six major investor categories defined by the Finnish Central Securities Depository central register data 

set. Foreign investors’ reactions are identified by an investor-specific examination the total investor reaction data 

set. An investor reaction is defined as a pair of data items, where the first data item is proxy for how the investor 

reacts to the second data item, which is the company earnings surprise proxy. The investor reaction proxy 

expresses how a certain investor changes his/her holding in a certain company during the week after the 

disclosure of new earnings figures for the company. The earnings surprise proxy measures the deviation of the 

reported earnings from the analysts’ consensus earnings forecast. Altogether 167 earnings disclosures for the 

fiscal years 1998 and 1999 for companies listed on the Main List on the Helsinki Stock Exchange were 

investigated. 

Frequency Relative
Companies 70 3.22%
Financial institutions 1,011 46.55%
General government 0 0.00%
Nonprofit organizations 0 0.00%
Households 703 32.37%
Countries and international organizations 388 17.86%

Total 2,172
 

Regression results for the foreign investors category, displayed in Table 7, indicate that 

foreign investors show behavior rather similar to that of the majority of investors with respect 

to new earnings information. The insignificantly negative parameter estimate for the earnings 

surprise proxy (-0.07) indicates that foreign investors do not show a systematic behavior with 

respect to earnings surprises. Further, the significantly positive constant (0.04) shows that 

foreign investors are biased towards increasing their holdings after the disclosure of new 

financial statement information. 
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Table 7 – OLS regression results for foreign investors 

Table 7 displays the OLS regression estimates for foreign investors. An investor reaction proxy, which expresses 

how a certain investor changes his/her holding in a certain company during the week after the disclosure of new 

earnings figures for the company, is OLS regressed against an earnings surprise proxy, which measures the 

deviation of the reported earnings from the analysts’ consensus earnings forecast. More specifically, the model I, 

CRt, t+6 = a + b CESt + e is estimated, where I, CRt, t+6 is the reaction proxy for investor I and company C during 

time period t to t+6, a is the estimated constant, b is the estimated parameter estimate for CESt, CESt is the 

earnings surprise proxy for company C at time t, and e is the error term. Altogether 167 earnings disclosures for 

the fiscal years 1998 and 1999 for companies listed on the Main List on the Helsinki Stock Exchange were 

investigated. 

Estimate t-value p-value
Earnings Surprise -0.07 -1.55 0.12 R^2 0.1%
Constant 0.04 2.86 0.00 Number of obs. 2,172

 

Altogether, we find that foreign investors show behavior highly similar to that of the majority 

of investors in the market. This is an extremely important finding as it supports the conclusion 

that large investors, irrespective of origin, act as antagonists to the rest of the market with 

respect to new financial statement information. Indeed, this seems as a very intuitive 

conclusion in the global financial market where large investors around the world have access 

to highly similar tools and analysis. 

4.3 Robustness tests 

The impressive size and span of the data set employed in this study certainly makes the risk of 

spurious results due to a biased sample rather small. However, we perform a set of robustness 

tests in order to further ensure the validity of the central findings in this study. 

We split the data for each investor category into two sub-samples according to the date of 

disclosure. More specifically, disclosures that occurred during year 1999 form the first sub-

sample and disclosures that occurred during year 2000 form the second sub-sample for each 

investor category. The model defined in equation (5) is then estimated for each of these sub-

samples. We find that the parameter estimates for the models estimated on the sub-samples 
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are essentially equal11 to the parameter estimates estimated for the full sample (Table 3). This 

finding indicates that it is highly unlikely that the results in this study are due to random 

properties of the investigated data sample. 

We further investigate the robustness of our findings by first assigning the value 1 to I,CRt, t+6 

in equation (5) when I,CRt, t+6 > 0 and the value 0 when I,CRt, t+6 < 0 and then logit estimating 

equation (5) for each investor category separately. We find that the results obtained through 

this discrete methodology are effectively equal to the results obtained through the OLS 

methodology (Table 3), especially considering the differences between the two employed 

methodologies. We conclude that our empirical findings seem to be robust with respect to 

different samples and methodologies. 

5 Conclusions 

Our results deviate from the traditional view of homogenous investor behavior, as we find 

that systematic differences in behavior under new financial statement information can be 

documented for different types of investors. In the following, we try to present some rationale 

for the central observations in this study. 

5.1 Investor overconfidence? 

We find that positive (negative) earnings surprises increase the probability of households and 

countries and international organizations decreasing (increasing) their holdings. Large 

investors, on the other hand, show opposite behavior with respect to earnings surprises, and 

hence act as counterparts to households and countries and international organizations with 

respect to earnings surprises. These findings imply that some categories of investors 

systematically estimate the impact of new earnings information differently than other 

categories. It seems clear that these differences cannot be a consequence of investors’ 

estimation accuracy, since we then should witness differences in the variance of the estimates, 

not in the means. The big question is without doubt why some categories of investors 

systematically estimate the impact of new earnings information differently than other 

                                                

11 For instance, all significant parameter estimates in the full sample are of the same sign in the corresponding 
sub-samples. The specific results for the robustness tests are available on request. 
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categories, and we witness the resulting behavioral differences between different categories of 

investors. 

Overconfidence, meaning that individuals overweight the importance of their private 

information versus new public information, is a well-established psychological phenomenon 

and has been documented for individuals in an array of different professions, such as nurses, 

engineers, attorneys and market professionals12. Daniel et al. (1998), Odean (1998), and 

Hong and Stein (1999) find that investor overconfidence can be used to explain several 

empirical findings from stock markets, such as autocorrelation in stock returns and 

underreaction of stock prices to new information. Barber and Odean (2000, 2001), 

Locke and Mann (2001) and Tyynelä and Perttunen (2002) document empirical evidence of 

some investors being overconfident. Furthermore, Kyle and Wang (1997), Benos (1998) and 

Wang (2001) theoretically argue that overconfident investors can survive in the stock market. 

What does investor overconfidence then imply for the trading behavior of different types of 

investors in the context of new public information? 

Let us assume that the stock market is populated by two types of investors, S and U, of which 

S are less overconfident than U. Both S and U can access private information PRIIt-1 and public 

information PUBI t-1 at time t-1. The value they view as correct for a company is determined as 

a function, Sf(•) for investors of type S and Uf(•) for investors of type U, of both types of 

information. 

SVt-1  = Sf (PRIIt-1, PUBIt-1)     (6) 

UVt-1  = Uf (PRIIt-1, PUBIt-1)      (7) 

In equilibrium, the value perceived as correct by the two types of investors of a company at 

time t-1, when no new information is available on the market, equals the market value. 

SVt-1 = UVt-1 = Vt-1     (8) 

At time t new public information PUBIt arrives to the market, which would to the fully rational 

investor indicate a shift PUB∆Vt in the value of the company. However, since the two types of 

                                                

12 Odean (1998) provides a good overview on research in overconfidence. 
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investors S and U are overconfident, they will give the new public information less weight 

than the fully rational investor. The perceived new value is thus 

SVt = Vt-1 + Sw * PUB∆Vt  where  0 < Sw < 1    (9) 

UVt = Vt-1 + Uw * PUB∆Vt  where  0 < Uw < 1  (10) 

Since investors of type S are less overconfident than investors of type U, investors of type S 

give more weight to new public information than investors of type U, thus Sw > Uw. We now 

get 

SVt > UVt if PUB∆V > 0    (11) 

SVt < UVt if PUB∆V < 0    (12) 

SVt = UVt if PUB∆V = 0    (13) 

Hence, when public information interpreted as positive (negative) by the fully rational 

investor is received by the market, the value perceived as correct by the less overconfident 

investors S will be higher (lower) than the value perceived as correct by the more 

overconfident investors U. If the new public information is interpreted as neutral by the fully 

rational investor, all investor types will agree on the value of the company. It is important to 

note that the conclusions also hold when investors of type S are fully rational investors (Sw = 

1). The implications for transaction behavior under new financial statement information are 

apparent: when the market receives positive (negative) public information regarding a 

company, less overconfident investors will buy (sell) company stock from (to) the more 

overconfident investors, until a new valuation equilibrium is reached. Consequently, if we 

observe systematic deviations between different types of investors with respect to their 

reaction to new public information, we may suspect differences in overconfidence between 

the different types of investors. 

In the context of this investor overconfidence framework, our findings would indicate that 

large investors are less overconfident (or even fully rational) than households and countries 

and international organizations. This conclusion is supported by the framework provided by 

Gervais and Odean (2001), as they argue that investors become less overconfident as they 

gain more experience in investment activities. In other words, as large investors reasonably 

are on average more experienced than other investors, they will also be less overconfident. 
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If rationality can be seen as a measure of sophistication, we can conclude that large investors 

possibly are more sophisticated investors than their counterparts, which seems as a rather 

intuitive conclusion. Grinblatt and Keloharju (2000) find that household investors pursue 

“contrarian” strategies with respect to past returns. We can now shed some light over the 

following hypothesis that they put forward: 

“Our result could be part of a larger phenomenon in which unsophisticated investors, as a rule, are 

overly eager to cash out on winning stocks or to buy losing stocks or both, whereas sophisticated 

investors are patient enough to do the opposite. If it is true that unsophisticated investors react to 

past returns in this fashion, then they should similarly exhibit contrarian overreaction to other 

types of information, such as earnings announcements.” 

Grinblatt and Keloharju (2000): page 66 

It thus seems possible that Grinblatt and Keloharju (2000) are correct in that their findings are 

part of a larger phenomenon in the stock market. Our evidence suggests that this larger 

phenomenon possibly is investor overconfidence, a well-established psychological 

phenomenon. 

5.2 Asymmetric information? 

We find that the majority of investors are biased towards increasing their holdings during the 

week after the disclosure of new financial statement information. Large investors on the other 

hand are biased towards decreasing their holdings in the same situation. This is an observation 

that might be explained by asymmetric information between different types of investors. It 

seems feasible that large investors can access more detailed analysis, or even inside 

information, on companies and hence better can anticipate future financial statement 

information. These better informed investors would thus be less averse towards increasing 

their holdings before the disclosure of new financial statement information than less informed 

investors, as their uncertainty regarding the future information is decreased by detailed 

analysis. Consequently, more informed investors would capitalize their investments, and on 

average decrease their holdings, when the new information is disclosed. The less informed 

investors, in this case the majority investors in the market, would hence act as counterparts to 

the more informed investors by on average increasing their holdings. This finding could 

indicate that the finding of Lee (1992), that small buy transactions increase after the 

disclosure of new financial statement information, is a function of asymmetric information in 

the stock market. 
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6 Summary 

Although stock market reaction to new financial statement information has been extensively 

investigated, our knowledge of how different types of investors behave under new financial 

statement information is extremely limited. The traditional strict view of investor rationality 

does not allow for systematic behavioral differences between different types of investors. 

However, well-documented psychological biases such as overconfidence leave the door open 

for behavioral differences under new financial statement information. Clearly, an improved 

knowledge of how different types of investors in reality react to new financial statement 

information is an essential step in the process of gaining a better understanding of the forces 

driving the stock market.  

Equipped with the official register of share holdings in Finland (of daily accuracy), combined 

with analysts’ consensus earnings forecasts and corresponding realized earnings figures, we 

investigate whether systematic behavioral differences can be documented for different types 

of investors. We find that behavioral differences indeed can be detected for different groups 

of investors. Positive (negative) earnings surprises increase the probability of households and 

countries and international organizations decreasing (increasing) their holdings. Further, 

positive (negative) earnings surprises increase the probability of large investors increasing 

(decreasing) their holdings. In addition, the majority of investors are biased towards 

increasing their holdings after the disclosure of new financial statement information. 

However, large investors are biased towards decreasing their holdings after the disclosure of 

new financial statement information. Our findings hence suggest that large investors act as 

antagonists to the majority of investors with respect to new financial statement information. 

We further document evidence indicating that foreign investors show behavior similar to that 

of the majority of domestic investors. 

We offer investor overconfidence as a possible explanation for the documented differences in 

behavior with respect to new financial statement information. Further, we suggest that 

information asymmetries with respect to new financial statement exist between different types 

of investors. More specifically, large investors appear to be less overconfident and better 

informed than the majority of investors. In conclusion, the findings of this study add to the 

mounting evidence suggesting investor heterogeneity. 
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1 Introduction 

Recent research by Lee (1992), Grinblatt and Keloharju (2000), Ekholm (2001) and 

Cohen et al. (2001) documents that large investors act as antagonists to other investors by 

showing opposite behavior following the disclosure of new information. The underlying 

dynamics of this systematic behavior however remain largely unexplored. Further, it seems 

increasingly feasible that investment decisions may be affected by psychological biases, such 

as overconfidence1. Ekholm (2001) suggests that differences in behavior when new 

information is disclosed are driven by differences in overconfidence, and that investor size is 

a good measure of overconfidence. The contribution of this study is to thoroughly explore the 

interrelation between investor overconfidence, size and behavior. 

We document robust evidence of that investor size describes investor behavior under new 

information, as larger investors systematically react more positively (negatively) to good 

(bad) news than smaller investors. We feel confident that our findings are not an artifact of 

comparing extremely large investors with extremely small investors, as the behavior is found 

to be a fairly linear function of investor size. Our results lend firm support to that investor size 

is a good proxy for investor overconfidence, and that differences in overconfidence result in 

the observed behavior. 

The study is organized as follows. Section 2 presents the hypotheses and discusses the 

implemented methodology. Section 3 describes the data. Results are displayed and analyzed 

in Section 4. Finally, section 5 summarizes the paper. 

2 Hypotheses and methodology 

In this section we first discuss how differences in overconfidence for different groups of 

investors will systematically affect trading between these groups. Further, we present the 

methodology employed in this paper.  

                                                

1 See De Long et al. (1990, 1991), Kyle and Wang (1997), Benos (1998), Daniel et al. (1998), Odean (1998), 
Hong and Stein (1999), Gervais and Odean (2001), and Wang (2001) for theoretical models of overconfident 
investors in financial markets. Empirical evidence of investor overconfidence is presented by for instance 
Barber and Odean (2000, 2001), Locke and Mann (2001), and Tyynelä and Perttunen (2002). 
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2.1 Hypotheses 

As discussed by Odean (1998), overconfidence has been documented for individuals in 

numerous professions, e.g. nurses, engineers, attorneys and market professionals. Moreover, 

Barber and Odean (2000, 2001), Locke and Mann (2001) and Tyynelä and Perttunen (2002) 

document empirical evidence of some investors being overconfident, and 

Kyle and Wang (1997), Benos (1998) and Wang (2001) theoretically propose that 

overconfident investors can survive in a stock market. 

Ekholm (2001) finds evidence indicating that investor size can be used as a proxy for the level 

of overconfidence. Further, Gervais and Odean (2001) theoretically show that the level of 

overconfidence decreases as an investor becomes more experienced, and 

Locke and Mann (2001) find empirical support for this. In the Gervais and Odean (2001) 

framework investors gain experience by participating in the stock market, and thus experience 

depends both on the amount of time spent in the stock market and the intensity of 

participation. We argue that investor size is a good proxy for investor experience, hence 

implying a negative relation between size and overconfidence. Our argument builds on that 

larger investment portfolios tend to on average be managed by investors who are more 

experienced than smaller investors. This is true, since the wealth of individual investors tends 

to increase with time, and experience. Furthermore, the wealthiest individuals and 

institutional investors2 consult investment professionals, who by default have above-average 

experience due to their extensive participation in the stock market. As overconfidence 

decreases with experience, it will thus also decrease with investor size. 

Ekholm (2001) models the trading behavior of groups exhibiting different levels of 

overconfidence when new information arrives to the marketplace. We use the framework of 

Ekholm (2001), presented next, in order to understand how trading behavior under new 

information varies for groups showing different levels of overconfidence.  

Let us assume that the stock market is populated by two types of investors, S and U, of which 

S are less overconfident than U. Both S and U can access private information PRIIt-1 and public 

information PUBI t-1 at time t-1. The value they view as correct for a company is determined as 

                                                

2 E.g. mutual funds, which also manage small investors’ pooled assets. 
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a function, Sf(•) for investors of type S and Uf(•) for investors of type U, of both types of 

information. 

SVt-1  = Sf (PRIIt-1, PUBIt-1)    (1) 

UVt-1  = Uf (PRIIt-1, PUBIt-1)     (2) 

In equilibrium, the value perceived as correct by the two types of investors of a company at 

time t-1, when no new information is available on the market, equals the market value. 

SVt-1 = UVt-1 = Vt-1     (3) 

At time t new public information PUBIt arrives to the market, which would to the fully rational 

investor indicate a shift PUB∆Vt in the value of the company. However, since the two types of 

investors S and U are overconfident, they will give the new public information less weight 

than the fully rational investor. The perceived new value is thus 

SVt = Vt-1 + Sw * PUB∆Vt  where  0 < Sw < 1  (4) 

UVt = Vt-1 + Uw * PUB∆Vt  where  0 < Uw < 1  (5) 

Since investors of type S are less overconfident than investors of type U, investors of type S 

give more weight to new public information than investors of type U, thus Sw > Uw. We now 

get 

SVt > UVt if PUB∆V > 0    (6) 

SVt < UVt if PUB∆V < 0    (7) 

SVt = UVt if PUB∆V = 0    (8) 

Hence, when public information that is interpreted as positive (negative) by the fully rational 

investor arrives to the market, the value perceived as correct by the less overconfident 

investors S will be higher (lower) than the value perceived as correct by the more 

overconfident investors U. If the new public information is interpreted as neutral by the fully 

rational investor, all investor types will agree on the value of the company. It is important to 

note that the conclusions also hold when investors of type S are fully rational investors (Sw = 

1). The implications for transaction behavior under new information are apparent: when the 
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market receives positive (negative) public information regarding a company, less 

overconfident investors will buy (sell) company stock from (to) the more overconfident 

investors, until a new valuation equilibrium is reached.  

As a direct consequence of that investor size proxies investor overconfidence and of the 

framework presented above, we arrive at the following two hypotheses: 

H1: On the arrival of news that is interpreted as positive by the market, larger 

investors on average react more positively than do smaller investors. 

H2:  On the arrival of news that is interpreted as negative by the market, larger 

investors on average react more negatively than do smaller investors. 

It is apparent that the above-presented hypotheses require investor-specific transaction records 

in order to be testable. The methodology utilized for testing the two hypotheses is described 

next.  

2.2 Methodology 

The investigation of our hypotheses requires us to 1) identify positive and negative news 

events, 2) measure investors’ reactions to these events and 3) measure investor size. 

2.2.1 Identifying news 

We identify positive and negative news by first calculating the cumulative abnormal return 

(CAR) for all periods subsequent3 to firm specific announcement dates and then extracting the 

most extreme news events with respect to the CARs4.  This methodology enables us to 

identify news events that have had a “true” impact on the firm value, or in other words 

contain substantial information regarding the firms. By selecting extreme events we decrease 

the risk of spurious results due to events that lack information substantially changing the 

prospects of the firm. 

                                                

3 The cumulative abnormal returns are calculated for 7 calendar days (day 0 to day +6). The length of the event 
window is set to a full calendar week, as one-week abnormal returns are less exposed to model misspecification 
and market noise.  
4 The extreme news identified by extracting the by CARs measured 2.5% most positive and 2.5% most negative 
events.  
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Abnormal returns used to create CARs are calculated by subtracting expected returns for each 

stock and day from the corresponding realized returns. Expected returns are calculated 

according to the market model methodology5. For each stock and each day, daily returns for 

the preceding 365 calendar days6 are first OLS regressed against corresponding return data for 

the HEX Portfolio Index7. The expected returns are then calculated for each stock and each 

day by implementing the market model estimates and actual returns for the HEX Portfolio 

Index. 

2.2.2 Measuring reaction 

Investors’ reactions to the disclosure of new firm-specific information is gauged by first 

identifying all investors who have traded in the firm’s stock S during the calendar week after 

the disclosure8, including the day of disclosure, from the Finnish Central Securities 

Depository central register. The net holdings before (I, SNH t-1) and after (I, SNH t+6) the event 

are then calculated for each investor separately by aggregating the initial balance and all 

transactions up to and including date t-1 and t+6. An investor reaction proxy I, SRt, t+6 is 

calculated for investor I, stock S and disclosure date t according to the following: 

I, SRt, t+6 = (I, SNHt+6 - I, SNHt-1) / I, SNHt+6  if I, SNHt+6 - I, SNHt-1 > 0    (9) 

I, SRt, t+6 = (I, SNHt+6 - I, SNHt-1) / I, SNHt-1  if I, SNHt+6 - I, SNHt-1 < 0  (10) 

I, SRt, t+6 = 0      if I, SNHt+6 - I, SNHt-1 = 0  (11) 

where I, SRt, t+6 is the reaction proxy for investor I and stock S for the time period t to t+6, I, 

SNHt+6 is the net holding in stock S for investor I at time t+6, and I, SNHt-1 is the net holding in 

stock S for investor I at time t-1 

                                                

5 See Campbell et al. (1997), pages 149-180. 
6 A minimum of 365 * 5/7 * 90% = 234 daily return observations is required to form a valid market model for 
each stock and event. Valid return data is hence required for 90% of the weekdays. 
7 The HEX Portfolio Index is a value weighted index where all firms listed on the main list of the Helsinki Stock 
Exchange (HEX) are represented. However, the weight of any individual firm is limited to 10% thus eliminating 
the dominance of a few big firms listed on the HEX (especially Nokia). 
8 Investor reactions are monitored for one calendar week after the disclosure of information in order to guarantee 
that the information is available to all investors. 
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The above defined measure I, SRt, t+6 hence expresses the following. If investor I has increased 

his/her net holding in stock S during the time period t to t+6, the measure expresses the 

fraction of the final position at time t+6 that has been acquired during the event window. On 

the other hand, if investor I has decreased his/her net holding in stock S during the time period 

t to t+6, the measure expresses the fraction of the initial position at time t-1 that has been sold 

out during the event window. Finally, if investor I has traded in stock S during the time period 

t to t+6, but not changed his/her net holding, the measure takes the value 0. Clearly, the above 

defined investor reaction proxy will be a continuous function taking values [-1, 1]. Further, 

the investor reaction proxy is symmetric, which is important in order to not introduce a bias in 

the variable. 

An obvious alternative when measuring investor reaction is to calculate the simple change in I, 

SNH during the time period t to t+6. The above defined approach is however preferred for one 

fundamental and two econometric reasons. First, we believe that the investor reaction proxy 

defined in equations (9), (10) and (11) better expresses how investors themselves perceive 

their actions9. Second, if we employ the simple changes methodology an econometric problem 

occurs when the initial position I, SNHt-1 equals zero (division by zero). Third, the simple 

changes methodology by default induces a bias in I, SRt, t+6 since the distribution is 

asymmetric, taking values [-1, ∞[ when I, SNHt-1 ≠ 0. 

Another alternative when measuring investor reaction is to employ a discrete framework, by 

for instance assigning the reaction proxy variable the value 0 for decreases in holdings and 1 

for increases in holdings. However, by moving into a discrete framework we lose the 

magnitude of the reaction, as only the direction of the investor reactions remains. In summary, 

the in equations (9), (10) and (11) proposed and in this study employed way of measuring 

investor reaction enables us to measure both the direction and the magnitude of the investor 

reactions, however avoiding the pitfalls of the simple changes methodology. 

                                                

9 This argument is primarily derived from the situation where we have small denominators. For instance, if an 
investor owns 100 shares and then acquires 1000 more, the percentage change would be 1100 / 100 – 1 = 
1000%. The corresponding measure according to equation (1) would on the other hand take the value (1100-100) 
/ 1100 = 91%, which seems somewhat more intuitive. 
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2.2.3 Measuring investor size 

We create an investor size variable by dividing the observations for each firm separately into 

10 equally large groups according to the net holding in number of shares at date t-1 and 

assigning the values 1 (smallest 10th of initial holding) to 10 (largest 10th). The investor size 

identification is done for each firm separately in order to avoid having any investor group 

excessively dominated by transactions in a few firms. Investor size is hence defined as a 

relative measure among investors that trade in the same stock. Further, we exclude 

observations where the initial number of shares equals zero, due to short sale constraints.  

3 The data 

The total data set used in the study consists of 1) the Finnish Central Securities Depository 

central register data set and 2) firm-specific news announcements. 

3.1 The Finnish Central Securities Depository Central Register data set 

The employed transaction data set is, to the best of our knowledge, one of the most 

comprehensive and complete transaction data sets that have been employed in this field of 

research up to this date. The Finnish Central Securities Depository central register contains 

virtually all transactions for the stocks of listed Finnish companies during the time period 

December 28 1994 to May 30 2000 with daily accuracy. The data set covers approximately 

97% of the total market capitalization of the Helsinki Stock Exchange as of the beginning of 

the sample period, as reported by Grinblatt and Keloharju (2000), and further expands to 

cover all traded companies from the middle of the investigated period onwards. The Finnish 

Central Securities Depository central register is the official register of ownership, controlled 

by the Finnish Financial Supervision Authority, and can hence be viewed as extremely 

reliable and accurate. Altogether the data set consists of 25,400,767 observations for a total of 

1,050,412 different investors, complete with transaction information (notification date, price, 

volume etc.) and investor characteristics information (investor type, birth year, postal code, 

sex etc.). A settlement lag of three trading days is conventional on the Helsinki Stock 

Exchange and the date stamps in the data set include this lag, which is adjusted for in the 

empirical analysis presented below. Due to this three-day settlement lag, the transactions in 

the database are stamped between January 2 1995 and June 2 2000, and the initial balance as 

of December 27 1994 is stamped as January 1 1995. 
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Investors are categorized into six major groups according to their legal status. These six 

groups are further divided into several subgroups according to more specific characteristics. 

All Finnish individuals and institutions are required to register their holdings in their own 

name, but foreigners can choose to act in the name of a nominee. The holdings of foreigners 

that choose to act in a nominee name are pooled together into larger pools with the holdings 

of the nominee. However, the data set contains information that can be utilized to discriminate 

between transactions executed by foreigners and by the nominee itself. The task of 

disintegrating the foreigners acting in nominee names further into different subtypes, such as 

individuals and institutions, is however made impossible by nominee registration. Further, the 

register does not separate indirect shareholdings through financial institutions, such as mutual 

funds. Indirect holdings are registered in the names of the financial institutions, and are thus 

treated as property of the financial institutions in this study. This is well in line with the 

purpose of this study, as financial institutions by Finnish law must exercise full control over 

the investment policy of their indirect holdings. 

3.2 Firm-specific news announcements 

We identify positive and negative news by first retrieving10 the announcement dates for all 

firm specific news disclosures during the time period 1.5.1996-30.4.2001 for the 15 by EUR 

volume most traded11 stocks on the Helsinki Stock Exchange. Altogether this procedure 

results in 2430 unique news items, when we delete multiple news items for the same day and 

firm and exclude events for which we could not calculate CARs. As all firms listed on the 

HEX are compelled to submit their news items through the HEX, the gathered news items 

represent a rather complete coverage of firm specific news. When we extract the extreme 5% 

of the total news items, the final event sample contains 61 positive and 61 negative news 

items. 

                                                

10 All price and volume data is retrieved from the Datastream information service. 
11 In order to avoid the pitfalls of infrequent trading, the 15 most traded stocks are identified on an annual basis 
by computing the daily EUR turnover and aggregating these turnovers up to yearly values. This procedure 
identifies altogether 28 stocks that belong to the 15 most traded stocks for some of the investigated years. We 
feel confident that limiting our study to the 15 most traded stocks on the HEX does not damage generalization of 
our results, as globally significant stock markets as a rule offer even higher liquidity than the liquidity for these 
15 stocks. 
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3.3 Summary statistics 

The total data set containing all investors’ reactions to the 122 news disclosures, consists of 

45,858 observations. Descriptive statistics presented in Table 1 reveals that transactions 

executed by households constitute the largest single group with 22,559 observations for 

positive news events (83.3% of total) and 15,218 observations for negative (81.1% of total). 

Companies and Financial institutions constitute the second and third largest group of 

observations, respectively. 

Table 1 – Investor reactions following positive and negative news for the main FCSD investor categories 

Table 1 displays the number of investor reaction observations for the investigated disclosures of significant firm-

specific news for Finnish firms. The sample is divided into reactions to positive and negative news and further 

into the six major investor categories defined by the Finnish Central Securities Depository central register. 

Altogether 61 positive and 61 negative news events were investigated during the time period of 1.5.1996-

30.4.2001. 

Group N % of total
Companies 2717 10.0%
Financial institutions 1137 4.2%
General government 242 0.9%
Nonprofit organizations 248 0.9%
Households 22559 83.3%
Countries and International Organizations 182 0.7%

All positive 27085 100.0%

Group N % of total
Companies 1765 9.4%
Financial institutions 1100 5.9%
General government 318 1.7%
Nonprofit organizations 252 1.3%
Households 15218 81.1%
Countries and International Organizations 120 0.6%

All negative 18773 100.0%

Positive news

Negative news

 

The one-week cumulative abnormal returns following the disclosure of firm-specific news, 

displayed in Table 2, reveal that the CARs on average are equal to zero and thus do not show 

signs of any systematic bias due estimation problems. The average CARs for the negative and 

positive events clearly deviate from zero as expected. Further, we find that the average CARs 
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for the negative and positive events are of same magnitude in absolute terms, indicating fairly 

symmetric extreme tails in the news distribution. 

Table 2 – Distribution of cumulative abnormal returns 

Table 2 displays one-week (t=0 to t=6) abnormal returns for periods subsequent to firm specific news disclosures 

for the 15 most traded shares on the Helsinki Stock Exchange during the time period 1.5.1996-30.4.2001. The 15 

most traded shares are evaluated on an annual basis by the daily EUR volume, resulting in altogether 28 stocks 

belonging to this group during the overall time period. Abnormal returns are calculated using 365 calendar day 

market models. The positive (negative) event groups include the events with the 2.5% most positive (negative) 

CARs. 

Event type N Mean SEM t-value p-value
Positive (2.5%) 61 22.8% 1.0% 21.98 0.00
Negative (2.5%) 61 -23.6% 1.4% -16.89 0.00
All 2430 0.0% 0.2% -0.15 0.88

 

4 Results 

The average reaction to positive news for different investor size groups is displayed in Table 

3. The fact that all size groups on average significantly decrease their holdings is explained by 

that all investors, regardless of absolute size, receive equal weights when the averages are 

calculated for the reaction variables. Hence, for the market to clear, this finding implies that 

the largest investors on the market on average increase their holdings when positive 

information is disclosed. Our findings lend support to our first hypothesis, predicting that 

larger investors will interpret positive information more favorably than do smaller investors, 

as larger investors on average react more positively to positive information than do smaller 

investors12.  

Furthermore, the framework presented above also predicts that the magnitude of the 

disagreement between more and less overconfident investors will depend on the magnitude of 

the news. This prediction is supported by the extremely significant differences13 in the average 

                                                

12 The correlation coefficient between the number of the investor size group (1-10) and the average reaction to 
positive news for the group is 0.50. 
13 For instance, the average reaction of Group 10 is significantly larger than that of Group 9, yielding a t-value of 
12.0. 
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reactions of the different size groups, as we here investigate the 2.5% most positive news 

events. 

Table 3 – Investor reactions following positive news for different investor size groups 

Table 3 displays average investor reactions to the disclosure of positive firm specific news. Positive events are 

defined as the 2.5% events with the most positive CARs. One-week CARs are calculated for periods subsequent 

to firm specific news disclosures for the 15 most traded shares on the Helsinki Stock Exchange during the time 

period 1.5.1996-30.4.2001. Investor reaction is measured as the number of stocks bought (sold) during the week 

consecutive to the event divided by the total terminal (initial) number of stocks held. The investor reaction proxy 

hence expresses how a certain investor changes his/her holding in a certain company during the week after the 

disclosure of the news. Investor size groups are created by dividing the observations into 10 equally large groups 

according to the net holding in number of shares at date t-1 for each firm separately. The investor size 

identification is done for each firm separately in order to avoid having any investor group excessively dominated 

by transactions in few firms. Investor size is hence defined as a relative measure among investors that trade in 

the same stock. 

Group N Average SEM t-value p-value
Group 1 - Smallest 10th of initial holding 2723 -37.3% 1.4% -25.73 0.00
Group 2 2708 -52.4% 1.3% -40.73 0.00
Group 3 2707 -54.4% 1.2% -45.37 0.00
Group 4 2709 -55.3% 1.2% -47.85 0.00
Group 5 2701 -55.6% 1.1% -51.76 0.00
Group 6 2714 -51.1% 1.1% -48.24 0.00
Group 7 2710 -48.9% 1.0% -47.79 0.00
Group 8 2706 -44.3% 1.0% -44.63 0.00
Group 9 2709 -40.4% 1.0% -41.29 0.00
Group 10 - Largest 10th of initial holding 2698 -24.7% 0.9% -28.40 0.00  

The average reaction to negative news for different investor size groups, displayed in Table 4, 

reveal that larger investors on average react more negatively to negative news than do smaller 

investors14. This trend in the average reactions for the different size group hence confirms our 

second hypothesis, which predicts that larger investors react more negatively to negative news 

than do smaller investors. 

                                                

14 The correlation coefficient between the number of the investor size group (1-10) and the average reaction to 
negative news for the group takes the very convincing value of –0.96. 
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Table 4 – Investor reactions following negative news for different investor size groups 

Table 4 displays average investor reactions to the disclosure of negative firm specific news. Negative events are 

defined as the 2.5% events with the most negative CARs. One-week CARs are calculated for periods subsequent 

to firm specific news disclosures for the 15 most traded shares on the Helsinki Stock Exchange during the time 

period 1.5.1996-30.4.2001. Investor reaction is measured as the number of stocks bought (sold) during the week 

consecutive to the event divided by the total terminal (initial) number of stocks held. The investor reaction proxy 

hence expresses how a certain investor changes his/her holding in a certain company during the week after the 

disclosure of the news. Investor size groups are created by dividing the observations into 10 equally large groups 

according to the net holding in number of shares at date t-1 for each firm separately. The investor size 

identification is done for each firm separately in order to avoid having any investor group excessively dominated 

by transactions in few firms. Investor size is hence defined as a relative measure among investors that trade in 

the same stock. 

Group N Average SEM t-value p-value
Group 1 - Smallest 10th of initial holding 1888 11.8% 1.7% 7.15 0.00
Group 2 1877 2.5% 1.6% 1.55 0.12
Group 3 1878 3.2% 1.5% 2.10 0.04
Group 4 1877 1.0% 1.4% 0.68 0.50
Group 5 1874 -0.8% 1.4% -0.54 0.59
Group 6 1879 -5.3% 1.4% -3.75 0.00
Group 7 1879 -8.4% 1.3% -6.23 0.00
Group 8 1876 -9.6% 1.3% -7.26 0.00
Group 9 1879 -9.9% 1.2% -8.49 0.00
Group 10 - Largest 10th of initial holding 1866 -10.4% 1.0% -10.55 0.00  

Figure 1 displays the average reactions to both positive and negative news for the different 

size groups. The positive correlation between average reaction and investor size under 

positive news is apparent, as is the negative correlation under negative news. At this point, 

facing these staggering strong results, we feel that it is important to remind ourselves of that if 

all investors interpret and react to information equally, there is absolutely no reason to expect 

an average reaction different from zero for any group of investors.  
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Figure 1 – Average reactions of different investor size groups to positive and negative news 

Figure 1 displays the average investor reactions to the disclosure of positive and negative firm specific news. 

Events are defined as the 2.5% events with the most positive (negative) CARs. One-week CARs are calculated 

for periods subsequent to firm specific news disclosures for the 15 most traded shares on the Helsinki Stock 

Exchange during the time period 1.5.1996-30.4.2001. Investor reaction is measured as the number of stocks 

bought (sold) during the week consecutive to the event divided by the total terminal (initial) number of stocks 

held. The investor reaction proxy hence expresses how a certain investor changes his/her holding in a certain 

company during the week after the disclosure of the news. Investor size groups are created by dividing the 

observations into 10 equally large groups according to the net holding in number of shares at date t-1 for each 

firm separately. The investor size identification is done for each firm separately in order to avoid having any 

investor group excessively dominated by transactions in few firms. Investor size is hence defined as a relative 

measure among investors that trade in the same stock. 
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We further regress the reaction for each investor on the investor-size variable in order to 

verify the results presented above. The regression results presented in Table 5 confirm that 

investor size is positively (negatively) related to investor reaction to positive (negative) news. 

Interestingly enough, we find that the estimated coefficients for the investor size variable 

furthermore are rather equal in magnitude (0.016 for positive news and –0.023 for negative 

news).  



 95

Table 5 – OLS regression results for positive and negative news 

Table 5 displays the OLS regression estimates for negative and positive news events. An investor reaction proxy, 

which expresses how a certain investor changes his/her holding in a certain company during the week after the 

disclosure of positive or negative news, is OLS regressed against the investor size group number (1-10). Investor 

reaction is measured as the number of stocks bought (sold) during the week consecutive to the event divided by 

the total terminal (initial) number of stocks held. Investor size groups are created by dividing the observations 

into 10 equally large groups according to the net holding in number of shares at date t-1 for each firm separately. 

The investor size identification is done for each firm separately in order to avoid having any investor group 

excessively dominated by transactions in few firms. Investor size is hence defined as a relative measure among 

investors that trade in the same stock. 

Estimate t-value p-value Estimate t-value p-value
Intercept -0.555 -71.78 0.0000 Intercept 0.102 10.70 0.0000
Size (1-10) 0.016 13.16 0.0000 Size (1-10) -0.023 -15.12 0.0000

N 27085 N 18773
R^2 0.6% R^2 1.2%

Positive news Negative news

 

Our findings gain support from Lee (1992), as he documents a positive correlation between 

large buy (sell) orders and positive (negative) earnings news. Further, the Bartov et al. (2000) 

find that firms that to a higher degree are owned by institutional investors display smaller post 

earnings-announcement abnormal returns. They argue that institutional investors are more 

sophisticated and thus incorporate the new information more promptly than other investors. In 

the light of our study it seems feasible that the results presented by Bartov et al. (2000) could 

be driven by differences in overconfidence. Our findings also confirm the findings of 

Ekholm (2001), as he finds that large investors react more positively (negatively) following 

positive (negative) earnings surprises than do small investors. In addition, Cohen et al. (2001) 

also document that large investors increase (decrease) their holdings in a stock in response to 

positive (negative) cash flow news. Again, it seems feasible that these results are driven by 

differences in investor overconfidence. 

4.1 Robustness tests 

The impressive size and span of the data set employed in this study certainly reduces the risk 

of spurious results due to a biased sample. However, we perform a set of robustness tests in 

order to further ensure the validity of the central findings in this study. 



 96

We split the data for both negative and positive news events into two equally large sub-

samples according to date of disclosure. We then redo the regressions presented in Table 5 for 

the four sub samples. We find that the parameter estimates for the models estimated on the 

sub-samples are essentially equal15 to the parameter estimates estimated for the full samples 

(Table 5). We hence feel confident that it is highly unlikely that the results in this study are 

due to random properties of the investigated data sample. 

4.2 Alternative explanations 

The evidence presented above shows that investor reaction to news is conditional on investor 

size. Furthermore, the evidence lends strong support to that differences in overconfidence is 

the source of the heterogeneous behavior. However, in the following we consider some 

alternative explanations for the observed empirical findings. 

4.2.1 Portfolio rebalancing 

Especially larger investors frequently employ investment strategies where the weight of any 

stock in the portfolio is limited16. Thus, for these investors, large price increases for some 

specific stock occasionally induces selling activity in order to decrease the weight of that 

stock. This scenario hence implies that large investors on average should be keener towards 

selling after large positive price increases than small investors17. We conclude that this 

phenomenon does not seem to explain our findings, as we find that large investors are keener 

towards increasing (decreasing) their holdings following extremely positive (negative) news, 

than their smaller counterparts. 

4.2.2 Lagging order book 

Arguably there could exist differences between different investors regarding the availability 

of information. For instance, if smaller investors on average receive information later than 

larger investors, larger investors could utilize smaller investors’ orders in the order book in 

                                                

15 For instance, all significant parameter estimates in the full sample are of the same sign in the corresponding 
sub-samples. The specific results for the robustness tests are available on request. 
16 For instance, mutual funds registered in Finland can by law not have more than 10% of the total assets 
invested in a single stock. 
17 It is important to note that index-based investment strategies do naturally not imply any excess trading activity 
after large price increases or decreases, as the weights of the stocks in the portfolio automatically will adjust with 
the weights of the index. 
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order to achieve favorable prices. Thus, larger investors would buy (sell) all lagging sell (buy) 

orders in the order book following positive (negative) news. However, as the investor 

reactions are monitored for a full calendar week and the average depth of the order book is 

only a fraction of the daily traded volume, we are convinced that this is not the explanation 

for our empirical findings. 

4.2.3 Liquidity constraints 

Even though we have investigated the 15 most traded stocks it is reasonable to assume that 

large investors to some degree suffer from liquidity constraints. In practice liquidity 

constraints imply that larger investors cannot sell or buy as aggressively as they would wish 

to. Hence this should lead to large investors’ reacting more moderately than smaller investors. 

In terms of our reaction measure, this implies an in absolute terms lesser average reaction for 

larger investors than for smaller investors. Our findings however show that following 

negative news, the absolute value of the average reaction for the largest investors (size group 

10) is larger than the corresponding values for investor size groups 2 to 9. Hence, our findings 

cannot be explained by liquidity constraints. 

4.2.4 Initial holding 

As mentioned above we exclude investors with zero initial holding in the stock due to short 

sale constraints. However, investors with initial holdings less than a stock exchange round lot 

will in some cases face sale constraints. This will result in an upward bias for the reaction 

variable for the smallest investor group. We observe indications of this problem in our results, 

as the average reaction for size group 1 is significantly larger than that of group 2, for both 

negative and positive news. However, the problem is limited to the smallest size group and 

will neither alter the results for the other size groups nor our conclusions. 

4.3 Economic implications 

In order to examine economic consequences of the behavior of the different size groups we 

calculate cumulative abnormal returns (CAR) for each investor separately18. The CARs are 

                                                

18 All CARs are calculated using 365 calendar day market models where a minimum of 365 * 5/7 * 90% = 234 
daily return observations are required to form a valid market model for each stock and event. 
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cumulated from t=3 onwards (t=0 being the event day)19. A specific investor’s CAR is 

calculated by assigning the stock’s CAR (CAR multiplied by -1) if the investor increases 

(decreases) his/her holding. Figure 2 displays the average CARs for the investor size groups 

for different time periods following positive news. The results do not indicate systematic 

differences in cumulative abnormal returns between the different size groups, suggesting that 

the difference in investor reactions on average result in equal returns for different size groups 

following positive news. 

                                                

19 The data set created in this study does not reveal the exact dates when trades occurred. However, we feel that 
the assumption that at least half of the trades that are executed during the calendar week after the disclosure of 
new information occur during the first three days (t=0 to t=2), is very reasonable. 
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Figure 2 – Cumulate abnormal returns following positive news for different size groups 

Figure 2 displays the average cumulative abnormal returns (CAR) for the 10 different size groups of investors 

after the disclosure of positive firm specific news. CARs are cumulated from t=3 onwards, hence assuming that 

at least half of the trades during the week (t=0 to t=6) after news disclosures occur during the first three days 

(t=0 to t=2). An investor’s CAR is calculated by assigning the stock’s CAR (CAR multiplied by -1) if the 

investor increases (decreases) his/her holding. All CARs are calculated using 365 calendar day market models 

where a minimum of 365 * 5/7 * 90% = 234 daily return observations are required to form a valid market model 

for each stock and event. Positive news events are defined as the 2.5% events with the most positive t=0 to t=6 

CARs. CARs are calculated for periods subsequent to firm specific news disclosures for the 15 most traded 

shares on the Helsinki Stock Exchange during the time period 1.5.1996-30.4.2001. Investor size groups are 

created by dividing the observations into 10 equally large groups according to the net holding in number of 

shares at date t-1 for each firm separately. The investor size identification is done for each firm separately in 

order to avoid having any investor group excessively dominated by transactions in few firms. Investor size is 

hence defined as a relative measure among investors that trade in the same stock. 
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The average CARs for the investor size groups for different periods following negative news 

are displayed in Figure 3. Interestingly enough, the results suggest persistent differences in 

the subsequent average cumulative abnormal returns for the different size groups following 

negative news. For instance, the 56-day average CAR for size group 10 is significantly 

positive (with a t-value of 2.53), while the corresponding CAR for size group 1 is 

significantly negative (with a t-value of -15.84). Furthermore, the differences between the 

groups are extremely persistent; the inferences do not change for different time periods. 

Indeed, the drift in the average CARs for the different size groups appears to be as large for 

the second half of the time period as for the first half. 
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Figure 3 – Cumulate abnormal returns following negative news for different size groups 

Figure 3 displays the average cumulative abnormal returns (CAR) for the 10 different size groups of investors 

after the disclosure of negative firm specific news. CARs are cumulated from t=3 onwards, hence assuming that 

at least half of the trades during the week (t=0 to t=6) after news disclosures occur during the first three days 

(t=0 to t=2). An investor’s CAR is calculated by assigning the stock’s CAR (CAR multiplied by -1) if the 

investor increases (decreases) his/her holding. All CARs are calculated using 365 calendar day market models 

where a minimum of 365 * 5/7 * 90% = 234 daily return observations are required to form a valid market model 

for each stock and event. Negative news events are defined as the 2.5% events with the most negative t=0 to t=6 

CARs. CARs are calculated for periods subsequent to firm specific news disclosures for the 15 most traded 

shares on the Helsinki Stock Exchange during the time period 1.5.1996-30.4.2001. Investor size groups are 

created by dividing the observations into 10 equally large groups according to the net holding in number of 

shares at date t-1 for each firm separately. The investor size identification is done for each firm separately in 

order to avoid having any investor group excessively dominated by transactions in few firms. Investor size is 

hence defined as a relative measure among investors that trade in the same stock. 
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5 Summary 

A priori, it is hard to motivate any deviation from the assumption that investors on average 

behave homogenously. However, recent research documents that institutional or large 

investors act as antagonists to other investors by showing opposite behavior following 

disclosure of new information. Ekholm (2001) argues that this difference in behavior is driven 

by differences in overconfidence, and that investor size seems to be a good measure of 

overconfidence. The framework presented in Gervais and Odean (2001) further supports 

investor size being a good proxy for overconfidence, as larger investment portfolios tend to be 

managed by investors who are more experienced than smaller investors.  

We set out to test a hypothesis that larger investors are less overconfident than smaller 

investors, and thus will react more positively (negatively) to positive (negative) news. We 

employ an extremely comprehensive official transactions data set from Finland, which allows 

us to monitor the actions of each investor following the disclosure of new information.  

We document robust evidence of that investor size describes investor behavior under new 

information, as larger investors on average react more positively (negatively) to good (bad) 

news than do smaller investors. Our findings lend firm support to our hypothesis, which states 

that larger investors are less overconfident than smaller investors. We consider several 

alternative explanations, but are forced to reject all of them. Furthermore, we investigate the 

economic implications of the documented behavior, and find evidence of significant 

differences between the performances of the different investor size groups after disclosures of 

negative news. We find that the performance of smaller, or more overconfident, investors is in 

general hurt by their behavior following negative news.  

In the light of these results, it seems increasingly feasible that several recent findings of 

heterogeneous investor behavior are functions of differences in overconfidence. 
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Abstract 

A vast literature documents negative skewness in stock index return distributions on several markets. We 
approach the issue of negative skewness from a different angle than in previous studies by combining the 
Trueman (1997) model of management disclosure practices with symmetric market responses in order to explain 
negative skewness in stock returns. Our empirical tests reveal that returns for days when non-scheduled news are 
disclosed are the source of negative skewness in stock returns, as predicted. Our findings hence suggest that 
negative skewness in stock returns is induced by asymmetries in the news disclosure policies of firm 
management. 
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1 Introduction 

Normal distribution of stock returns is one of the most pronounced assumptions underlying 

central theory and empirical tools used in financial economics. However, a vast literature1 

documents negative skewness and excess kurtosis in stock index return distributions for 

several markets. Ignoring asymmetries in return distributions, such as skewness, can lead to 

major underestimation of risk and thereby to incorrect pricing of financial instruments such as 

stocks and standardized option contracts. Furthermore, conditional negative skewness might 

induce systematical errors in empirical tests based on time-invariant return distributions, such 

as event studies. 

The financial economics literature offers several explanations for negative asymmetries in 

stock returns. The first and perhaps most well known explanation is that of the leverage effect 

(Black, 1976 and Christie, 1982). According to the leverage effect hypothesis, a drop in the 

market value of the firm following bad news increases the operating and financial leverage 

and thus also increases the volatility of the subsequent returns. However, for instance 

Schwert (1989), and Bekaert and Wu (2000) find that the leverage effect is not of the 

magnitude to explain the observed asymmetry. In particular this seems to be the case for daily 

or more frequent return data. Another explanation, denoted ‘volatility feedback hypothesis’, is 

developed by Pindyck (1984), French et al. (1987), and Campbell and Hentschell (1992). This 

hypothesis states that news increases the volatility of a stock and hence also its risk premium, 

which in turn magnifies negative returns and reduces positive returns. On the aggregate this 

hypothesis results in negatively skewed returns. Poterba and Summers (1986), amongst 

others, question the plausibility of this hypothesis as volatility shocks in the market generally 

last for a short time period and hence cannot be expected to change risk premiums. Further, 

negative skewness can also be explained by “stochastic bubbles” models, originating from the 

work by Blanchard and Watson (1982). In this context, negative skewness is generated by the 

popping of stochastic bubbles, which creates large negative returns in the market. Finally, in a 

                                                

1 Non-normality of stock returns is first documented in the seminal articles by Mandelbrot (1963) and 
Fama (1965). Further, e.g. Press (1967), Praetz (1972), Kon (1984), Gray and French (1990), Peiró (1994) and 
Aparicio and Estrada (2001) explore stock return distributions and find that the normality assumption is in 
general rejected. 

Negative skewness and the related phenomenon of asymmetric volatility is investigated in e.g. Pindyck (1984), 
French et al. (1987), Campbell and Hentschel (1992), Engle and Ng (1993), Glosten et al. (1993), 
Braun et al. (1995), Duffee (1995), Bekaert and Wu (2000). 
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more recent model put forward by Hong and Stein (1999), short sales constraints prohibit all 

available information to be disseminated to the market and thus create temporary valuation 

disequilibria. These temporary disequilibria are corrected by large negative returns following 

arrival of new information. Chen et al (2001) find some, however indirect, support for this 

model. A strong assumption in the Hong and Stein (1999) model is the heterogeneity of 

investors, of which some show behavior different from full Bayesian rationality. 

The lack of statistical power and economic intuition of the above presented hypotheses leads 

us to the conclusion that we have not yet reached a full understanding of the mechanisms 

underlying negative skewness in stock returns. We approach the problem of negative 

skewness from an altogether different angle than in previous studies. Instead of assuming 

normally distributed information and asymmetric market response, we apply a managerial 

disclosure practices model proposed by Trueman (1997) in order to explain negative 

skewness. We test our hypothesis using five years of daily return data for the 15 most traded 

shares on the Helsinki Stock Exchange. In line with our hypothesis, we find that negative 

skewness in stock returns is induced by non-scheduled firm specific news disclosures. 

The remainder of this paper is organized as follows. Section 2 presents the hypothesis and its 

implications for stock return distributions. Section 3 gives a brief introduction to the market 

structure of the Helsinki Stock Exchange and describes the data employed in the study. 

Section 4 presents the main findings and finally, section 5 concludes the study. 
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2 Hypothesis Development 

We recognize that the management of a firm has two options when it receives new 

information regarding the firm: to disclose or to not disclose the news. Our hypothesis builds 

on a model developed by Trueman (1997), which states that the management will disclose all 

positive and all sufficiently negative news. Consequently the Trueman (1997) model suggests 

that moderately negative news will not be disclosed to the market.  

The situation can be illustrated as follows: the management of a firm is faced with the 

problem of weighting of the expected utility for disclosing versus not disclosing the news. 

The expected utility of disclosing news can be expected to be a fairly linear function of the 

magnitude of the news2. The expected utility of disclosing news hence strongly correlates 

with the changes in value of the firm that follow the disclosure of the news. The second 

alternative, to not disclose the news, is represented by the expected disutility due to possible 

litigation and reputation costs that can occur if the management withholds information from 

the shareholders3. A rational manager will always select the alternative, disclosing or not 

disclosing news, which yields higher utility. Figure 1 illustrates the utilities of the two 

alternatives. In graphical terms, the manager will thus switch between the two utility 

functions in order to create a combination that dominates both functions. This behavior results 

in disclosing all but moderately negative news, which in turn creates what we denote the 

“negative news threshold”4. 

                                                

2 Ross (1978) and Milgrom (1981) show that good (bad) news always increases (decreases) firm value. Further, 
Milgrom (1981) finds that a value-maximizing manager has an incentive to voluntary disclose all positive 
information and withhold negative information. The managers will disclose all available information only under 
highly stylized conditions. 
3 See e.g. Dye (1986), Skinner (1994) and Trueman (1997) for discussion on disclosure policies and related 
costs. 
4 Empirical evidence regarding voluntary disclosure practices is somewhat mixed and fragmented. 
Lang and Lundholm (1997) find that firms disclose significantly more news during the 6 months preceding an 
equity offering. Healy et al. (1999) document similar evidence for firms issuing public debt. Brennan (1999) 
finds that takeover targets are more likely to disclose voluntary earnings forecasts than other firms. Noe (1999) 
documents a positive relationship between the occurrence of management forecasts and insider trades in the firm 
stock. Further, Aboody and Kaznik (2000) find that firms time the disclosure of good news to dates subsequent 
of executive stock option grants. Miller and Piotroski (2000) find that managers of turn-around firms are more 
prone to give earnings forecasts if their compensation is to a higher degree tied to equity. A good overview of the 
existing corporate disclosure literature is given in Healy and Palepu (2001). 



 109

Figure 1 - Expected utilities for disclosing and not disclosing non-scheduled news  
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Our hypothesis is that the above presented “negative news threshold” implies that returns 

following non-scheduled news5 exhibit negative skewness, since the management withholds 

the news items that fall within the “negative news threshold”. This is true since the omitted 

moderately negative observations will increase the mean of the distribution and the 

distribution will become asymmetric around the mean6. The created distribution has 

excessively large probability mass for large negative observations, or is in other words 

negatively skewed. 

We test the “negative news threshold” hypothesis by investigating whether the above-

presented projections hold true for the data. The expected skewness for different samples of 

returns is schematically described in Figure 2.  

                                                

5 We recognize that the management cannot choose to withhold news items that are scheduled in advance, e.g. 
interim and annual reports. Hence, the “negative news threshold” holds only for news items that are not 
scheduled to be released.  
6 Naturally some of these omitted moderately negative news will eventually be disclosed as they are magnified 
enough to exceed the negative news threshold. Further, another fraction of the moderately negative news will be 
neutralized due to actions undertaken by the management in order to correct the problem. 
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Figure 2 - Expected skewness according to the “negative news threshold” hypothesis for different samples 

of returns 
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3 Data Set 

We retrieve daily volumes and closing prices7 for all stocks on the Helsinki Stock Exchange 

(HEX) from the Datastream information service. In order to avoid the pitfalls of infrequent 

trading, the 15 most traded stocks are identified on an annual basis by computing the daily 

EUR turnover and aggregating these turnovers up to yearly values8. This procedure identifies 

altogether 28 stocks that belong to the 15 most traded stocks for some of the investigated 

years. We then gather all news items for these 15 by EUR volume most traded stocks for the 

time period 1.5.1996 to 30.4.2001 from the HEX. Altogether this procedure results in 4680 

unique news items, when we delete multiple news items for the same day and firm. As all 

firms listed on the HEX are compelled to submit their news items through the HEX, the 

gathered news items represent a rather complete coverage of firm specific news. We calculate 

1-day logarithmic and abnormal logarithmic returns9 for each share for the above defined time 

period (1.5.1996 to 30.4.2001). 

                                                

7 Adjusted for splits and dividends. 
8 We feel confident that limiting our study to the 15 most traded stocks on the HEX does not harm generalization 
of our results, as globally significant stock markets as a rule offer even higher liquidity than the liquidity for 
these 15 stocks. 
9 Logarithmic returns are defined as ln(Pt/Pt-1), where Pt equals the closing price at time t. Abnormal logarithmic 
returns are defined in the section “Abnormal Logarithmic Returns”. We use abnormal logarithmic returns to be 
able to compare skewness in scheduled and non-scheduled news samples. Using logarithmic returns does not 
allow for making inferences, since we only get 3-4 observations of scheduled news per firm per year. However, 
abnormal logarithmic returns can be pooled together over different firms. 
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Further, we divide the return sample into news and no-news return samples. We define news 

returns as close-to-close returns beginning from the closing price for the day before the 

announcement day and ending at the close of the announcement day. No-news returns we 

define as close-to-close returns for days without firm specific announcements10. We also 

define two subsets of news, scheduled and non-scheduled. The scheduled news sample 

includes the disclosure of annual and interim reports, which occur at dates publicly announced 

in advance. The remaining news items form the non-scheduled news sample.  

3.1 Abnormal Logarithmic Returns 

Expected returns are calculated according to the market model methodology11. For each stock 

and each day, daily logarithmic returns for the preceding 365 calendar days12 are first OLS 

regressed against corresponding return data for the HEX Portfolio Index13, resulting in 

altogether 16986 estimated models. The expected logarithmic returns are then calculated for 

each stock and each day by implementing the market model estimates and actual logarithmic 

returns for the HEX Portfolio Index. Abnormal logarithmic returns are finally calculated by 

subtracting expected returns for each stock and day from the corresponding realized returns. 

3.2 The Helsinki Stock Exchange 

Table 1 presents the summary statistics for the 1-day logarithmic returns for the HEX 

Portfolio Index. The average annual return for the investigated time period is 18.86%, which 

can be considered to exceed the long-term expected return. However, the data includes both 

periods of strong growth and decline, hence providing samples of returns under different 

market conditions.  

                                                

10 We are however aware of the fact that some news reported by other media than the firm, rumors and other 
unofficial information is not included in our news items database. The news items however represent the most 
significant information source since firms are obliged to submit all their information through the Helsinki Stock 
Exchange. 
11 See Campbell et al. (1997), pages 149-180 
12 A minimum of 365 * 5/7 * 90% = 234 daily return observations is required to form a valid market model for 
each stock and day. Valid return data is hence required for 90% of the weekdays. 
13 The HEX Portfolio Index is a value weighted index where all firms listed on the main list of the Helsinki 
Stock Exchange are represented. However, the weight of any individual firm is limited to 10% thus eliminating 
the dominance of a few big firms listed on the HEX (especially Nokia). 
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Table 1 - 1-day logarithmic returns for the HEX Portfolio Index 

Table 1 displays sample moments for 1-day logarithmic returns for the HEX (Helsinki Stock Exchange) 

Portfolio Index during the time period 1.5.1996-30.4.2001. Skewness (Skw) and excess kurtosis (Krt) are 

asymptotically distributed N(0, 6/N) and N(0, 24/N), respectively. J-B denotes the Jarque-Bera test statistic for 

normality, which is calculated as N [ skewness2 / 6 + kurtosis2 / 24 ] and is asymptotically distributed as chi-

square with two degrees of freedom. SSkw denotes standardized skewness and SKrt standardized excess 

kurtosis. p(S) denotes the probability value of the estimated statistic S.  

N Mean Std.Dev Min Max Skw SSkw p(Skw) Krt SKrt p(Krt) J-B p(J-B)

1304 0.07% 1.4% -7.4% 6.7% -0.36 -5.38 0.00 3.01 22.22 0.00 522.53 0.00

 

The statistics in Table 1 further show that significant negative skewness can be documented 

for the Finnish stock market on an aggregate level, which is in line with previous findings for 

an array of stock markets and time periods. 
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4 Results 

Tests for skewness are performed for the different samples specified earlier. In this section we 

report results for the different samples in the order specified in Figure 2 in the “Hypothesis 

Development” section. 

Table 2 - 1-day logarithmic and abnormal logarithmic returns for the full sample 

Table 2 displays sample moments for 1-day logarithmic and abnormal logarithmic returns for the 15 most traded 

shares on the Helsinki Stock Exchange during the time period 1.5.1996-30.4.2001. The 15 most traded shares are 

evaluated on an annual basis by the daily EUR volume, resulting in altogether 28 stocks belonging to this group 

during the overall time period.  Skewness (Skw) and excess kurtosis (Krt) are asymptotically distributed 

N(0, 6/N) and N(0, 24/N), respectively. J-B denotes the Jarque-Bera test statistic for normality, which is 

calculated as N [ skewness2 / 6 + kurtosis2 / 24 ] and is asymptotically distributed as chi-square with two degrees 

of freedom. SSkw denotes standardized skewness and SKrt standardized excess kurtosis. p(S) denotes the 

probability value of the estimated statistic S. The “All” row displays averages for the statistics calculated for the 

individual stocks. The mean return on the “All” row is an observation weighted average of the mean returns of 

the individual stocks. Abnormal logarithmic returns are calculated using 365 calendar day market models, which 

are re-estimated on a daily basis.  

Name N Mean Std.Dev Min Max Skw SSkw p(Skw) Krt SKrt p(Krt) J-B p(J-B)
COMPTEL 357 -0.03% 5.6% -22.3% 19.9% 0.25 1.95 0.05 1.74 6.72 0.00 48.94 0.00
ELCOTEQ NET.CORP. A 345 -0.12% 7.3% -79.4% 30.0% -3.12 -23.70 0.00 41.00 155.46 0.00 24730.61 0.00
ELISA COMMS. 478 -0.02% 4.1% -21.5% 14.9% -0.06 -0.54 0.59 2.77 12.34 0.00 152.67 0.00
F - SECURE 260 -0.04% 6.6% -29.6% 19.4% 0.10 0.67 0.50 2.03 6.70 0.00 45.31 0.00
FINNAIR 175 -0.09% 1.4% -9.2% 3.8% -1.86 -10.04 0.00 11.23 30.31 0.00 1019.56 0.00
FINNLINES 697 0.15% 2.1% -12.6% 12.0% -0.14 -1.48 0.14 4.93 26.56 0.00 707.66 0.00
FORTUM CORP. 261 -0.05% 1.7% -6.3% 8.2% 0.93 6.17 0.00 4.90 16.15 0.00 298.85 0.00
HUHTAMAKI 697 0.04% 2.2% -22.9% 16.4% -1.04 -11.16 0.00 20.20 108.88 0.00 11979.83 0.00
JOT AUTOMATION 609 -0.10% 5.4% -45.8% 26.3% -1.61 -16.27 0.00 18.61 93.77 0.00 9056.80 0.00
KEMIRA 436 0.04% 1.7% -6.2% 6.2% 0.14 1.17 0.24 1.62 6.92 0.00 49.19 0.00
M - REAL B 958 0.09% 2.3% -8.3% 10.8% 0.10 1.26 0.21 1.72 10.86 0.00 119.57 0.00
METSO 697 0.01% 2.0% -11.0% 13.1% 0.09 0.98 0.33 6.24 33.65 0.00 1133.46 0.00
NOKIA 1298 0.23% 3.3% -23.9% 19.8% -0.17 -2.43 0.02 4.40 32.37 0.00 1053.80 0.00
NORDEA FDR 324 0.05% 2.1% -6.8% 7.1% 0.09 0.63 0.53 0.86 3.16 0.00 10.38 0.01
ORION B 958 0.05% 1.8% -11.1% 7.8% -0.10 -1.26 0.21 4.02 25.39 0.00 646.44 0.00
OUTOKUMPU A 436 -0.05% 1.7% -9.1% 6.5% -0.50 -4.30 0.00 4.18 17.83 0.00 336.25 0.00
PERLOS 482 0.03% 4.4% -16.7% 20.1% 0.09 0.77 0.44 1.90 8.52 0.00 73.15 0.00
POHJOLA YHTYMA B 1287 0.26% 2.3% -9.7% 12.9% 0.46 6.75 0.00 3.16 23.16 0.00 582.12 0.00
RAISIO YHTYMA V 783 -0.02% 3.8% -34.6% 25.6% -0.63 -7.19 0.00 14.11 80.60 0.00 6548.53 0.00
RAUTARUUKKI K 697 0.02% 1.9% -9.5% 8.6% -0.04 -0.46 0.64 3.03 16.34 0.00 267.18 0.00
SAMPO A 868 0.11% 2.9% -11.8% 13.7% 0.44 5.26 0.00 2.71 16.32 0.00 293.99 0.00
SONERA 644 0.03% 4.8% -16.5% 16.6% -0.15 -1.52 0.13 0.79 4.10 0.00 19.14 0.00
STONESOFT 346 -0.29% 8.0% -89.8% 23.2% -3.91 -29.66 0.00 44.92 170.58 0.00 29975.44 0.00
STORA ENSO R 867 0.08% 2.8% -16.6% 12.8% 0.07 0.86 0.39 2.40 14.41 0.00 208.36 0.00
TIETOENATOR 1302 0.15% 3.5% -30.0% 15.4% -0.54 -8.00 0.00 6.13 45.12 0.00 2099.43 0.00
UPM - KYMMENE 1300 0.07% 2.3% -15.2% 9.5% -0.21 -3.02 0.00 3.54 26.07 0.00 688.99 0.00
UPONOR 436 0.25% 1.7% -8.1% 7.1% 0.23 1.95 0.05 2.98 12.70 0.00 165.05 0.00
WARTSILA B 782 0.04% 2.3% -23.0% 19.5% -0.59 -6.69 0.00 22.24 126.94 0.00 16158.57 0.00
All 671 0.07% 3.3% -21.7% 14.6% -3.55 40.43

Abnormal LN Returns (All 
Stocks) 16986 -0.04% 2.7% -75.0% 27.2% -2.88 -153.18 0.00 87.45 2,326.54 0.00 5,436,269.78 0.00
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Table 2 shows that both logarithmic and abnormal logarithmic returns in the full sample show 

significant negative skewness14. We notice that the average mean logarithmic return for the 

full sample is equal to the mean logarithmic return of the HEX portfolio index (see Table 1) 

for the same time period. The full sample hence seems to represent the index rather well. 

Further, the full sample exhibits significantly positive excess kurtosis, which is well in line 

with earlier evidence from other markets and time periods. 

                                                

14 Most previous studies document positive skewness (see e.g. Campbell et al., 1997) on average for individual 
stocks. We however find negative skewness on average for the individual stock in our sample.  This is quite 
expected since our sample is dominated by large firms that also dominate the HEX Portfolio index (that exhibits 
a negatively skewed return distribution). In order to verify that the sample is representative for stock markets in 
general, we calculate the standardized coefficient of skewness for the logarithmic returns for the individual 
stocks constituting the S&P 100 index (for the time period 1.5.1996 to 30.4.2001). We find that the individual 
stocks constituting the S&P 100 index on average display a standardized coefficient of skewness equal to -3.58 
([-1.96, 1.96] being the 95% interval of normality). We hence conclude that the data sample investigated in this 
study seems to be fairly representative for other stock markets. 
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Table 3 - 1-day logarithmic and abnormal logarithmic returns for the news sample 

Table 3 displays sample moments for 1-day logarithmic and abnormal logarithmic returns for days during which 

firm specific news is disclosed, for the 15 most traded shares on the Helsinki Stock Exchange during the time 

period 1.5.1996-30.4.2001. The 15 most traded shares are evaluated on an annual basis by the daily EUR 

volume, resulting in altogether 28 stocks belonging to this group during the overall time period. Skewness (Skw) 

and excess kurtosis (Krt) are asymptotically distributed N(0, 6/N) and N(0, 24/N), respectively. J-B denotes the 

Jarque-Bera test statistic for normality, which is calculated as N [ skewness2 / 6 + kurtosis2 / 24 ] and is 

asymptotically distributed as chi-square with two degrees of freedom. SSkw denotes standardized skewness and 

SKrt standardized excess kurtosis. p(S) denotes the probability value of the estimated statistic S. The “All” row 

displays averages for the statistics calculated for the individual stocks. The mean return on the “All” row is an 

observation weighted average of the mean returns of the individual stocks. Abnormal logarithmic returns are 

calculated using 365 calendar day market models, which are re-estimated on a daily basis. 

Name N Mean Std.Dev Min Max Skw SSkw p(Skw) Krt SKrt p(Krt) J-B p(J-B)
COMPTEL 46 0.73% 8.0% -17.2% 17.9% 0.24 0.66 0.51 -0.27 -0.37 0.71 0.57 0.75
ELCOTEQ NET.CORP. A 51 1.20% 14.4% -79.4% 30.0% -3.20 -9.34 0.00 19.83 28.91 0.00 923.11 0.00
ELISA COMMS. 67 -0.51% 5.2% -21.5% 12.1% -0.98 -3.29 0.00 3.38 5.66 0.00 42.81 0.00
F - SECURE 40 0.09% 9.8% -29.6% 16.8% -0.72 -1.86 0.06 1.21 1.57 0.12 5.90 0.05
FINNAIR 26 -0.48% 2.3% -9.2% 3.8% -2.19 -4.55 0.00 8.45 8.79 0.00 98.01 0.00
FINNLINES 39 0.34% 2.5% -7.2% 7.1% -0.08 -0.20 0.84 2.15 2.74 0.01 7.55 0.02
FORTUM CORP. 40 0.23% 2.1% -4.4% 6.3% 0.25 0.64 0.52 0.75 0.96 0.33 1.34 0.51
HUHTAMAKI 61 -0.31% 4.3% -22.9% 16.4% -1.52 -4.84 0.00 15.50 24.71 0.00 634.09 0.00
JOT AUTOMATION 95 -0.61% 9.6% -45.8% 26.3% -2.35 -9.34 0.00 9.48 18.85 0.00 442.65 0.00
KEMIRA 49 -0.04% 1.7% -4.1% 5.4% 0.55 1.57 0.12 2.20 3.14 0.00 12.33 0.00
M - REAL B 96 0.36% 2.6% -7.1% 10.0% 0.41 1.66 0.10 1.65 3.29 0.00 13.61 0.00
METSO 99 0.42% 2.3% -5.4% 13.1% 1.67 6.80 0.00 8.90 18.07 0.00 372.77 0.00
NOKIA 211 0.63% 4.3% -23.9% 19.8% -0.27 -1.60 0.11 6.34 18.80 0.00 356.11 0.00
NORDEA FDR 79 0.16% 2.6% -6.5% 6.5% 0.04 0.16 0.87 -0.07 -0.14 0.89 0.04 0.98
ORION B 69 0.36% 2.3% -4.8% 6.0% -0.15 -0.52 0.60 0.17 0.28 0.78 0.35 0.84
OUTOKUMPU A 25 -0.39% 1.8% -6.6% 2.0% -1.86 -3.80 0.00 4.98 5.08 0.00 40.27 0.00
PERLOS 35 1.39% 7.0% -16.5% 20.1% -0.17 -0.41 0.68 1.50 1.81 0.07 3.46 0.18
POHJOLA YHTYMA B 136 0.59% 2.9% -7.5% 10.9% 0.37 1.75 0.08 1.63 3.89 0.00 18.19 0.00
RAISIO YHTYMA V 119 0.38% 5.1% -22.3% 25.6% 0.08 0.36 0.72 8.96 19.94 0.00 397.86 0.00
RAUTARUUKKI K 21 0.59% 2.9% -6.2% 8.2% 0.06 0.12 0.90 2.27 2.12 0.03 4.53 0.10
SAMPO A 162 0.24% 3.1% -9.2% 12.7% 0.72 3.72 0.00 2.37 6.14 0.00 51.58 0.00
SONERA 135 -0.37% 5.2% -15.5% 12.2% -0.22 -1.05 0.30 0.00 0.01 0.99 1.09 0.58
STONESOFT 59 -2.53% 14.7% -89.8% 22.7% -3.64 -11.42 0.00 21.35 33.48 0.00 1251.36 0.00
STORA ENSO R 209 -0.17% 3.1% -16.6% 12.8% -0.21 -1.27 0.20 4.82 14.22 0.00 203.92 0.00
TIETOENATOR 259 0.02% 4.9% -30.0% 15.4% -1.06 -6.95 0.00 5.65 18.57 0.00 393.29 0.00
UPM - KYMMENE 388 0.01% 2.5% -13.1% 9.5% -0.19 -1.55 0.12 2.61 10.49 0.00 112.52 0.00
UPONOR 37 0.47% 2.3% -4.8% 6.2% 0.38 0.94 0.35 0.85 1.06 0.29 2.00 0.37
WARTSILA B 61 0.28% 4.9% -23.0% 19.5% -0.48 -1.52 0.13 11.89 18.96 0.00 361.93 0.00
All 97 0.10% 4.8% -19.7% 13.4% -1.61 9.68

Abnormal LN Returns (All 
Stocks) 2441 0.07% 4.5% -75.0% 27.2% -4.61 -93.05 0.00 76.98 776.31 0.00 611,313.90 0.00

 

As displayed by Table 3, both logarithmic and abnormal logarithmic returns in the news 

sample show significant negative skewness. We expect the news sample to show negative 

skewness, since this sample includes returns for days when non-scheduled news was 

disclosed. This finding thus supports our “negative news threshold” hypothesis. 
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Table 4 - 1-day logarithmic and abnormal logarithmic returns for the no-news sample 

Table 4 displays sample moments for 1-day logarithmic and abnormal logarithmic returns for days during which 

firm specific news is not disclosed, for the 15 most traded shares on the Helsinki Stock Exchange during the time 

period 1.5.1996-30.4.2001. The 15 most traded shares are evaluated on an annual basis by the daily EUR 

volume, resulting in altogether 28 stocks belonging to this group during the overall time period. Skewness (Skw) 

and excess kurtosis (Krt) are asymptotically distributed N(0, 6/N) and N(0, 24/N), respectively. J-B denotes the 

Jarque-Bera test statistic for normality, which is calculated as N [ skewness2 / 6 + kurtosis2 / 24 ] and is 

asymptotically distributed as chi-square with two degrees of freedom. SSkw denotes standardized skewness and 

SKrt standardized excess kurtosis. p(S) denotes the probability value of the estimated statistic S. The “All” row 

displays averages for the statistics calculated for the individual stocks. The mean return on the “All” row is an 

observation weighted average of the mean returns of the individual stocks. Abnormal logarithmic returns are 

calculated using 365 calendar day market models, which are re-estimated on a daily basis. 

Name N Mean Std.Dev Min Max Skw SSkw p(Skw) Krt SKrt p(Krt) J-B p(J-B)
COMPTEL 311 -0.15% 5.1% -22.3% 19.9% 0.15 1.08 0.28 2.26 8.12 0.00 67.09 0.00
ELCOTEQ NET.CORP. A 294 -0.35% 5.2% -20.6% 23.1% 0.10 0.73 0.46 2.56 8.95 0.00 80.71 0.00
ELISA COMMS. 411 0.06% 3.9% -14.5% 14.9% 0.33 2.69 0.01 1.97 8.13 0.00 73.38 0.00
F - SECURE 220 -0.07% 5.8% -14.5% 19.4% 0.74 4.47 0.00 1.14 3.44 0.00 31.88 0.00
FINNAIR 149 -0.02% 1.1% -3.6% 2.6% -0.43 -2.15 0.03 0.77 1.91 0.06 8.30 0.02
FINNLINES 658 0.14% 2.1% -12.6% 12.0% -0.15 -1.56 0.12 5.23 27.40 0.00 753.28 0.00
FORTUM CORP. 221 -0.10% 1.6% -6.3% 8.2% 1.14 6.90 0.00 6.77 20.53 0.00 469.28 0.00
HUHTAMAKI 636 0.07% 1.9% -9.3% 9.1% -0.04 -0.39 0.70 2.43 12.52 0.00 157.01 0.00
JOT AUTOMATION 514 -0.01% 4.3% -12.5% 26.3% 1.17 10.87 0.00 5.79 26.78 0.00 835.12 0.00
KEMIRA 387 0.05% 1.7% -6.2% 6.2% 0.09 0.69 0.49 1.60 6.44 0.00 41.93 0.00
M - REAL B 862 0.06% 2.3% -8.3% 10.8% 0.04 0.53 0.60 1.71 10.24 0.00 105.09 0.00
METSO 598 -0.06% 2.0% -11.0% 9.4% -0.38 -3.76 0.00 5.00 24.96 0.00 636.93 0.00
NOKIA 1087 0.15% 3.1% -12.2% 16.0% -0.18 -2.37 0.02 2.10 14.10 0.00 204.51 0.00
NORDEA FDR 245 0.01% 1.9% -6.8% 7.1% 0.07 0.44 0.66 1.29 4.13 0.00 17.24 0.00
ORION B 889 0.03% 1.7% -11.1% 7.8% -0.12 -1.45 0.15 4.67 28.44 0.00 810.94 0.00
OUTOKUMPU A 411 -0.02% 1.7% -9.1% 6.5% -0.41 -3.37 0.00 4.14 17.11 0.00 304.28 0.00
PERLOS 447 -0.07% 4.1% -16.7% 13.1% 0.03 0.22 0.82 1.17 5.07 0.00 25.71 0.00
POHJOLA YHTYMA B 1151 0.22% 2.2% -9.7% 12.9% 0.44 6.16 0.00 3.39 23.48 0.00 589.46 0.00
RAISIO YHTYMA V 664 -0.09% 3.5% -34.6% 16.7% -1.04 -10.98 0.00 15.35 80.72 0.00 6636.37 0.00
RAUTARUUKKI K 676 0.00% 1.9% -9.5% 8.6% -0.09 -0.96 0.34 2.97 15.74 0.00 248.68 0.00
SAMPO A 706 0.08% 2.8% -11.8% 13.7% 0.34 3.71 0.00 2.79 15.11 0.00 242.11 0.00
SONERA 509 0.13% 4.6% -16.5% 16.6% -0.10 -0.96 0.34 1.07 4.93 0.00 25.20 0.00
STONESOFT 287 0.17% 5.7% -18.6% 23.2% 0.48 3.31 0.00 2.24 7.74 0.00 70.92 0.00
STORA ENSO R 658 0.16% 2.6% -8.3% 10.3% 0.24 2.56 0.01 0.85 4.46 0.00 26.44 0.00
TIETOENATOR 1043 0.19% 3.0% -13.8% 12.6% 0.13 1.69 0.09 2.19 14.44 0.00 211.27 0.00
UPM - KYMMENE 912 0.10% 2.2% -15.2% 9.3% -0.20 -2.47 0.01 4.07 25.08 0.00 635.06 0.00
UPONOR 399 0.23% 1.7% -8.1% 7.1% 0.16 1.34 0.18 3.34 13.62 0.00 187.44 0.00
WARTSILA B 721 0.02% 2.0% -13.3% 10.4% -0.62 -6.79 0.00 7.53 41.26 0.00 1748.86 0.00
All 574 0.06% 2.9% -12.7% 12.6% 0.36 16.96

Abnormal LN Returns (All 
Stocks) 14545 -0.06% 2.3% -35.2% 23.3% 0.12 5.86 0.00 10.67 262.56 0.00 68,970.03 0.00

 

We find that that negative skewness cannot be documented for the no-news sample (Table 4). 

It is hence apparent that negative skewness in the full sample is induced by the news sample. 

This finding supports our “negative news threshold” hypothesis, as the no-news sample is free 

of news disclosures that could induce negative skewness into the distribution.  
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Table 5 - 1-day abnormal logarithmic returns for the scheduled and non-scheduled news samples 

Table 5 displays sample moments for 1-day abnormal logarithmic returns for days during which firm specific 

scheduled and non-scheduled news is disclosed, for the 15 most traded shares on the Helsinki Stock Exchange 

during the time period 1.5.1996-30.4.2001. The scheduled news sample includes the disclosure of annual and 

interim reports, which occur at dates publicly announced in advance. The remaining news items form the non-

scheduled news sample. The 15 most traded shares are evaluated on an annual basis by the daily EUR volume, 

resulting in altogether 28 stocks belonging to this group during the overall time period. Skewness (Skw) and 

excess kurtosis (Krt) are asymptotically distributed N(0, 6/N) and N(0, 24/N), respectively. J-B denotes the 

Jarque-Bera test statistic for normality, which is calculated as N [ skewness2 / 6 + kurtosis2 / 24 ] and is 

asymptotically distributed as chi-square with two degrees of freedom. SSkw denotes standardized skewness and 

SKrt standardized excess kurtosis. p(S) denotes the probability value of the estimated statistic S. Abnormal 

logarithmic returns are calculated using 365 calendar day market models, which are re-estimated on a daily 

basis. 

Scheduled News Non-Scheduled News

N 220 2221
Mean 0.73% 0.01%
Std.Dev 6.3% 4.3%
Min -26.2% -75.0%
Max 27.2% 25.2%
Skw 0.61 -6.16
SSkw 3.68 -118.53
p(Skw) 0.00 0.00
Krt 5.88 100.33
SKrt 17.79 965.17
p(Krt) 0.00 0.00
J-B 330 945608
p(J-B) 0.00 0.00

 

Table 5 confirms that negative skewness in the news sample is induced by the non-scheduled 

news sample. This is apparent, as the scheduled news sample shows significantly positive 

skewness while the non-scheduled news sample is significantly negatively skewed. The 

documented extremely negative skewness in the non-scheduled news sample lends strong 

support to our hypothesis that management disclosure practices skew stock return 

distributions negatively. 
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It further seems clear that our results are not driven by non-scheduled news being primarily 

negative news, such as profit warnings, as 1) the mean abnormal logarithmic return for the 

scheduled news sample and the non-scheduled news sample do not differ significantly and 2) 

the mean abnormal logarithmic return for the non-scheduled news sample is not significantly 

different from zero15. 

Our results are further articulated by the cumulative probability mass functions of abnormal 

logarithmic returns for scheduled and non-scheduled news days, presented in Figure 3. In line 

with our expectations the non-scheduled distribution displays a fatter negative tail (relatively 

more extreme negative observations) than the scheduled news distribution. Furthermore, the 

difference between the two distributions is asymmetric for positive and negative values, 

indicating that some of the probability mass for the non-scheduled news has shifted from the 

moderately negative area to the positive side and to the extreme negative tail. 

                                                

15 The t-statistic for the test for equal means for the two samples takes the value of 1.68. The t-statistic for the 
test for zero mean for the non-scheduled news sample equals 0.07. 
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Figure 3 - Cumulative probability distributions for scheduled and non-scheduled news abnormal 

logarithmic returns 

Figure 3 displays cumulative probability distributions for 1-day abnormal logarithmic returns for days during 

which firm specific scheduled and non-scheduled news is disclosed, for the 15 most traded shares on the 

Helsinki Stock Exchange during the time period 1.5.1996-30.4.2001. The scheduled news sample includes the 

disclosure of annual and interim reports, which occur at dates publicly announced in advance. The remaining 

news items form the non-scheduled news sample. The 15 most traded shares are evaluated on an annual basis by 

the daily EUR volume, resulting in altogether 28 stocks belonging to this group during the overall time period.  
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In summary, we find that negative skewness in daily returns is induced by returns for days 

when firm specific news is disclosed. Further, a closer investigation reveals that the negative 

skewness for the news sample is generated by negative skewness for non-scheduled news. 

Our results hence lend solid support to the “negative news threshold” explanation for negative 

skewness in stock returns. 
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5 Summary and Conclusions 

Normal distribution of stock returns is one of the most pronounced assumptions underlying 

central theory and the empirical tools used in financial economics. However, a vast literature 

documents negative skewness and excess kurtosis in stock index return distributions for 

several markets. In this paper, we approach the problem of negative skewness from an 

altogether different angle than in previous studies. Instead of assuming normally distributed 

information and asymmetric market response, we combine the Trueman (1997) model of 

management disclosure practices with symmetric market responses in order to explain 

negative skewness in stock returns. More specifically, our “negative news threshold” 

hypothesis implies that negative skewness in stock returns is mainly induced by returns for 

days when non-scheduled firm specific news items are disclosed. 

We test our hypothesis using five years of daily return data for the 15 most traded shares on 

the Helsinki Stock Exchange. We find that negative skewness in daily returns is induced by 

returns for days when firm specific news is disclosed. Further, a closer investigation reveals 

that the negative skewness for the news sample is generated by negative skewness for non-

scheduled news. Our results hence lend solid support to the “negative news threshold” 

hypothesis, which states that negative skewness in stock returns is induced by firm 

management disclosing information asymmetrically. 
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