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I. Introduction 

Economy is distinguished by a continuous striving for a more effective production of 

goods and services. Advances in effectiveness of production are generally driven by 

increases in scale and technological progress. Furthermore, larger scale often provides 

opportunities for specialization, which in turn will increase the possibility of 

technological advances. However, specialization and size are not free of cost. At least 

two possible sources of cost are apparent. Firstly, larger scales require costly co-

operation among the participants providing resources, financial or non-financial, to 

production. Secondly, specialization leads to an increase of risk (or a lesser 

diversification) both on a human capital as well as on a corporate level. 

The first source of costs, costs of organizing co-operation, is the starting point of the 

contracting and agency theory literature.1 An example of a situation where agency 

costs could emerge is the widely observed separation of ownership and management 

in large corporations. If the managers� and the shareholders� objectives differ, the self 

interested management could seek actions that maximize their own utility but hurt that 

of the shareholders.2 The same type of agency costs can also arise, e.g., between 

senior and junior management or between shareholders and lenders, such as banks. In 

the case of managers and shareholders, agency costs are incurred when managers fail 

to maximize firm value or/and when shareholders incur costs by monitoring or trying 

to influence the managers� actions. Compensation contracts are used by shareholders 

in order to place the interests of the management in accord with those of the 

shareholders and thus reduce agency costs.3 The shareholders wealth is tied to the  

                                                

1 Jensen and Meckling (1976) were the first to formalize the agency costs of separation of ownership 
and control suggested by Berle and Means (1932). Other seminal papers include Ross (1973), Mirrless 
(1974 and 1976), Holmström (1979 and 1982), Fama (1980), and Grossman and Hart (1983). 
2 If the managers actions are fully observable for the shareholders without cost, i.e., everyone has the 
same information, or if the future outcome is certain, agency costs can be eliminated. 
3 One could also argue that compensation (that sometimes seems excessive) is a consequence of the 
principal-agent problem and that compensation and incentive levels are systematically too high. 
However, empirical findings (see, e.g., Core et al., 2002, or Essay 2) suggest that firms base their 
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value of the firm and it is thus natural that compensation contracts are also linked to 

the stock price. It can hence be observed that executive compensation is the natural 

test laboratory for agency theories. This is also the starting point of my second essay 

where I investigate whether potential differences in agency costs between different 

firms and different points in time could be used to explain the probability of adopting 

stock option compensation. Agency costs motives are also tested in Essay 3 where 

we4 investigate how stock option compensation is related to cash distributions of 

firms. Furthermore, the last essay investigates whether a widely observed 

phenomenon, negative skewness in stock returns, can be explained by the actions 

chosen by the management when deciding what information to disclose to the market 

and when. If the management, due to its incentives, chooses to disclose all but 

moderately negative news this could induce negative skewness in stock return 

distributions. Essay 3 also separates between managements that are compensated 

using stock options and managements that are not. This behavior is also related to 

agency costs since not disclosing all information will in the long run raise the 

financing cost of the firm, although it might maximize the utility of the manager in the 

short run. 

The second source of costs, the lack of diversification for single firms or the human 

capital risk of a specialist, are at least partly solved by a well-functioning capital 

market and a society that provides opportunities for retraining. Capital markets 

provide the possibility of diversified and dispersed ownership and thus decrease the 

average risk associated with ownership, assuming that the outcomes of single projects 

or firms are not perfectly correlated. This again will, on average, make people accept 

more risky single investments, as a part of a diversified portfolio, and thus allow for 

even more projects to become possible. For the human specialist, e.g., the manager of 

a large firm, the possibilities of diversification are however limited. In most cases a 

major part of the wealth of a manager is either explicitly through direct claims, such 

as future salaries, or implicitly through reputation tied to the success or failure of a 

                                                                                                                                       

compensation on economically and theoretically sensible factors and that it is plausible to assume that 
the incentives provided are in equilibrium. 
4 Essay 3 is co-authored together with Eva Liljeblom and Essay 4 is co-authored with Anders Ekholm. 
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single firm. Furthermore, as mentioned earlier, potential agency costs might 

require that even more risk is shifted to the manager by implementing stock-based 

compensation. My first essay discusses the potential consequences of exposing 

managers to this type of additional risk by granting them stock options. Further the 

essay investigates whether the market reacts to information conveyed by the exercise 

patterns of managers and whether share price movements can explain the exercise 

patterns or the amount of time value lost by early exercise. 

The purpose of this thesis is to extend our understanding of managerial compensation 

and especially how stock option compensation is linked to the actions undertaken by 

the management. Furthermore, managerial compensation is continuously and heatedly 

debated in the media and an emerging consensus from this discussion seems to be that 

there still exist gaps in our knowledge of optimal contracting.5 The contribution of the 

thesis is twofold. Firstly, new evidence is presented regarding option exercise 

patterns, factors driving option grants, components of corporate cash distribution 

decisions and finally managerial disclosure policies and stock return distributions. 

Secondly, the empirical work in the thesis is conducted using data from Finland, in 

contrast to most previous studies that use U.S. data. This provides insight of how 

market conditions affect compensation and managerial action and provides an 

opportunity to explore what parts of the U.S. evidence can be generalized to other 

markets. 

The purpose of the remainder of this introduction is to provide a background and a 

framework for the essays. Section II provides a brief overview of the some of the 

executive compensation and managerial action literature that has constituted the 

framework for this thesis. Section III presents information regarding regulatory issues, 

stock option compensation and the internationalization of the financial market in 

Finland. Finally, Section IV discusses the contribution and presents a summary of the 

four essays. 

                                                

5 For a recent review of the issues see, e.g., The Economist, July 13th 2002. 
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II. Executive compensation and managerial action: theory and evidence 

Executive compensation and firm or managerial behavior have received an increasing 

amount of attention in the financial economics literature since the mid 1970s. The 

purpose of this section is to give a brief overview of the theoretical and empirical 

findings in this enormous literature. The intention is however not to provide a 

complete survey of the studies and thus the section deals with the results on a 

relatively general level.6 

The literature presents three main categories of hypothesis as a motivation for the 

adoption of stock option compensation. The first motive evolves from the agency 

literature and can be called the incentive alignment hypothesis. The argument here is 

that stock options are used to better align the interest of the managers with those of 

the shareholders. Further, for the incentive alignment hypothesis to hold, the cost of 

the options has to be less than the reduction in agency costs. One can also argue that if 

the managers have superior information about the future prospects of the firm and that 

they will attempt to receive option grants when they know that the firm will be doing 

well. The fact that the management is willing to accept stock-based compensation 

could thus send a favorable signal to the market - this is often denoted as the signaling 

hypothesis.7 The third and final motive presented is that of tax reduction. The tax 

hypothesis states that stock option compensation can be more tax effective, from an 

overall perspective, an it is thus favorable to adopt this type of compensation for both 

the managers and the shareholders. All of these hypotheses predict an increase in the 

total value of the firm and it is thus impossible to separate them based on stock price 

                                                

6 An excellent general survey on executive compensation is provided by Murphy (1999). Core et al. 
(2002) provide a more recent survey on executive compensation and incentives. For reviews of agency 
theory and its implications see, e.g., Arrow (1985), Hart and Holmström (1986), Milgrom and Roberts 
(1992) and Indjejikian (1999). For a review of theory and evidence of manager disclosure literature 
see, e.g., Healy and Palepu (2001) and Seppänen (1999). 
7 This hypothesis could also be called the �rent seeking� hypothesis, if we assume that the only 
motivation for adopting stock options is the profits that the managers receive when the private 
information is priced by the market. It however seems plausible that pure rent seeking could be 
eliminated since the options are granted by either a compensation committee or by the annual meeting / 
board of directors, and not by the executives themselves. 
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reactions. The literature however argues that the subsequent behavior, or the 

actions, taken by the management could be different for the different hypothesis. If 

stock options are used primarily to place managers� interests in accord with those of 

the shareholders we should observe, e.g., more investments and higher leverage. On 

the other hand if signaling is the main attribute we should observe more good news 

and an increase in profitability subsequent to the announcement of the stock option 

adoption. However, if incentive alignment leads to greater effort this could also lead 

to lower costs and better profitability, i.e., good news. The tax motive also predicts 

that earnings will increase and it thus seems that the only separating factor for the 

hypotheses is that only the incentive alignment hypothesis predicts an increase in risk 

appetite.8 However it is plausible to assume that this appetite for risk is highly 

dependent on both the design of the contract and the personal attributes of the 

management. 

Below I present a selection of the literature that presents the abovementioned 

hypotheses and that provides empirical evidence in support or against them. First, I 

discuss the theoretical modeling of compensation and its implications for contract 

design. I also summarize the empirical evidence on determinants of contracts design. 

Second, the central evidence on how compensation contracts are related to corporate 

performance is presented. Third, the evidence on the effects of compensation on 

managerial action is discussed. The empirical evidence is divided into five sections: 

capital structure, investments, corporate pay out, option exercise, and management 

disclosure decisions. This division is a subjective categorization and is in no way 

exclusive or complete. The section ends with a summary of the discussion. 

                                                

8 See, e.g., Lambert et al. (1991) for analysis of how managers limited ability to diversify changes the 
incentive effects provided by executive stock options. The analysis suggests that options need not 
provide an incentive to increase the variance of stock returns, which would be the case for a 
representative shareholder without diversification limitations. 
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A. Setting the optimal contract 

An extensive review of the contracting literature is beyond the scope of this thesis. 

However, the insight of the traditional principal-agent models can be valuable both 

for understanding existing compensation contracts and for designing new ones. The 

typical �hidden action� models are based on seminal articles by Mirrlees (1974, 1976), 

Holmström (1979, 1982) and Grossman and Hart (1983). The presentation here is 

based on Milgrom and Roberts (1992) pp. 206-247, who provide an excellent 

overview of the models and their implications. For modeling convenience the models 

are typically one-period models, which does not allow for considering renegotiations9. 

A.1. The linear compensation contract 

Assume that compensation is based on an observable indicator (e.g., the value of the 

stock) v = e + x, where x expresses the factors that are independent of (or uncorrelated 

with) the manager�s effort e. Further assume that a part of the variation in x can be 

expressed by external factors y, e.g., the change in total demand for the firms� 

products on the market. Now assume a simple linear compensation rule based on the 

value of the stock (e + x) adjusted with γy:  

w = α + β (e + x + γy)        (1) 

where w is the compensation received by the manager, α is the fixed salary, β is the 

sharing rate (intensity of incentives), e is the effort of the manager, x and y are 

random variables distributed as N( 0, σ2 ), and γ is the weight given to variable y in 

the compensation contract. y (e.g., the return of a competitor index) and γ are used in 

the compensation contract to adjust v, i.e., (e + x) so it better corresponds to e, the 

manager�s effort. As indicated above, we assume that y is correlated with x and thus 

provides information of x. The link between managerial effort and value is common 

                                                

9 One multi-period perspective, the resetting of options, is discussed in detail in Core et al. (2002). 
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knowledge to both the manager and the shareholder. Further, the model also 

assumes that both participants know the manager�s utility function but that the level 

of effort can only be observed by the manager himself. The shareholders are assumed 

to be risk-neutral and the manager is assumed to be risk-averse and has an exponential 

utility function.10 It can be shown that the manager�s certainty equivalent income is 

given by:11 

α + βe � C(e) � ½ rβ2 Var(x + γy),      (2) 

where α + βe is the expected compensation, C(e) is the cost of effort and 

½ rβ2 Var(x + γy) is the risk premium imposed by the random variables x and y (that 

affect the indicator v that is used in the compensation contract). The manager 

maximizes his/her expected utility with respect to effort e, which gives us the first 

order condition β = C�(e). This is the incentive compatibility constraint that gives the 

condition for the manager�s effort given a certain level of β.  

For the risk-neutral shareholder the profit is given by ∏(e) � (α + βe), where ∏(e) is 

expected profit and α + βe is the expected compensation paid to the manager. The 

joint surplus (or sum of incomes) is now given by: 

∏(e) � C(e) � ½ rβ2 Var(x + γy)      (3) 

From expression 3, we can directly see that the fixed salary (α) does not affect the 

total sum of incomes (it only affects how the profits are shared between the 

shareholder and the manager). The total income available is however affected by 

selecting an appropriate γ so that the total Var(x + γy) is minimized. This gives us the 

informativeness principle suggested by Holmström (1979). The first insight is that 

                                                

10 Constant absolute risk aversion is modeled by an exponential utility function U(v) = -e-rw , where r is 
the degree of risk aversion and w is the managers wealth. 
11 For proof see Milgrom and Roberts (1992). 
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stock prices could be used in compensation, not only because 

shareholders are interested in stock prices, but also because the stock price provides a 

good source of information in determining what actions the manager has taken. 

Further the total income can be maximized by choosing to include (exclude) variables 

in the compensation contract that decrease (increase) the variance of the part of the 

indicator that is not dependent of manager effort/actions.12 In other words, effects that 

are outside the control of the manager should be excluded from the compensation 

contract since they increase the risk premium required by the manager and thus 

decrease the expected total income. The correct weight (γ) of y is given by the 

covariance between x and y. If the covariance is positive (negative) the weight should 

be assigned negative (positive) values since this decreases the total variation. If for 

instance the stock price is affected by an increased market demand (assuming that it 

cannot be affected by the manager) using a positively correlated competitor index (y) 

with a negative weight (γ) will decrease the variance and thus increase the total 

expected income available. This illustration directly predicts that indexed stock 

options and other relative performance measurements should be observed empirically 

(see Holmström, 1982). Below I have tried to synthesize the presented explanations 

for the virtual non-existence of indexed stock options. 

A.2. Why do we not observe indexed options? 

Murphy (1999) documents that relative performance evaluation is rather limited in 

explicit contracts (restricted stock and stock options) in the U.S. The situation is quite 

similar in Finland where indexed options have also been used scarcely, with the 

exception of state-owned firms (see, e.g., Hansson et al., 2002). Potential explanations 

                                                

12 Murphy (1999) presents arguments in favor of using the stock price (which resembles the 
shareholders goal) instead of using some variable that would measure executive effort more precisely. 
Even if the informativeness principle suggests that the managers effort could be better measured using 
other variables, it is still hard to see whether the effort was optimal given the circumstances. This is 
also in line with Holmström (1982), where the argument is that managers are faced with a much more 
complex space of strategic decisions than a simple more or less effort variable could measure. This 
argument also favors compensation based on shareholder value. 
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for the absence of relative performance evaluation include:13 the unfavorable 

accounting treatment in the U.S., the fact that fully indexed options expire worthless 

in half of the cases, the possibility that indexing leads to early exercise to facilitate 

better diversification, cost of creating relative measures such as competitor indices, 

the possibility for a manager to create indexing himself by selling short a industry 

portfolio14, the possibility of unsound competition in order to hurt industry peers, and 

strategic reasons such as hidden collusion. Core et al. (2002) also argue that although 

there is no explicit relative performance evaluation it is a considerable implicit factor 

of the managers� portfolios. Their intuition is based on the portfolio theory prediction 

that a risk-averse manager would hold no excess supply of the stock in her firm due to 

the implicit idiosyncratic risk that is placed on her through human capital risk.15 This 

implies that the manager will hold a substantial amount of the firm stock only if it is 

required for instance for incentive alignment reasons. This form of compensation is 

according to Core et al. (2002), reasonably consistent with the predictions of the 

theory that an optimal contract requires the manager to be more exposed to the firm�s 

idiosyncratic risk than would otherwise be optimal, given certain assumptions. 

Further, the empirical investigations of relative performance evaluation have failed to 

observe this implicit �indexing� since the managers� outside wealth has not been 

observed (see Core, Guay, and Verrecchia, 2000; Core and Guay, 2001; Jin, 2002).16 

Furthermore, Meulbroek (2002) argues that the design of index options does not 

                                                

13 See, e.g., Aggrawal and Samwick (1997), Murphy (1999), Johnson and Tian (2000), and Core et al. 
(2002). 
14 The Finnish insider legislation and the guidelines for insiders issued by the Helsinki Exchanges do 
no prohibit short positions in neither the firm�s stock nor other stocks. However, insiders are obliged to 
publicly reveal all security holdings (and changes) and trading is limited during intervals surrounding 
earnings disclosure dates (usually 14-21-day windows). 
15 Given no insider information the manager should only hold the firm in her portfolio to the fraction 
suggested by the firms weight in the market portfolio. 
16 Anecdotic evidence also suggests that shareholders are reluctant to use indexed options since they 
might reward the management even in cases where shareholder-wealth is deterred. However, if the 
risk-averse manager is imposed to less (uncontrollable or market) risk, she is also willing to accept a 
contract that has a lower expected cost for the shareholders. One can also present arguments against the 
Core et al presentation. If it is possible, at a low cost, to only expose the manager to the firms 
idiosyncratic risk (by, e.g., using indexed options) it seems unlikely that firms would expose managers 
to any additional market risk (in which case the offsetting would require costly reallocation of other 
assets).  
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remove the market risk component, and suggests a new design that better 

eliminates the industry and market components. 

A.3. How intense should incentives be? 

The total expected income assuming a linear compensation contract, as expressed in 

Equation (3) above, can also be used to derive the optimal level of incentives β. 

Deriving the first order condition for maximum with respect to effort (e) gives:17 

β = 
)('')Var(x1

)('
eCyr

e
γ++

∏        (4) 

The optimal level of intensity of incentives (or the optimal pay-performance 

sensitivity) is thus a function of four factors. More intense incentives should 

according to the model be used when: potential profit more is dependent on effort 

(∏�(e) is higher), the manager is less risk averse (smaller r), the marginal cost of 

effort increases less rapidly (smaller C��(e)), and as mentioned above when the 

measurement of effort is more precise (smaller Var(x + γy)). 

The model, described above, gives us many empirical predictions: Firstly, higher 

incentives should be observed in industries where strategic decisions (e.g., the 

selection of investment projects) play a crucial role. In other words if the actions 

taken by the manager have more effect on the outcome, more incentives may be 

observed. This could be the case for firms with, e.g., large growth opportunities 

and/or larger fraction of intangible assets.18 Secondly, manager risk aversion should 

have an effect on the optimal level of incentives provided. We should thus observe 

patterns between for instance total manager wealth and amount of incentives. Thirdly, 

                                                

17 See Appendix A. 
18 This intuition also emerges from that monitoring is assumed to be more costly in firms with more 
growth opportunities and more intangible assets. Milgrom and Roberts (1992) also show, using the 
linear compensation model described above, that monitoring should be more intense if incentive 
intensity (β) is high or if the manager is more risk-averse. 
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if measurement of effort/actions is noisier we should observe lower incentives. This 

prediction translates directly to that we should observe less stock-based incentives for 

lower employees as the stock price is a considerably noisier estimate of their effort 

than it is of the manager�s effort. Fourthly, we should also observe more incentives 

for �bad� managers that have a lower cost of additional effort than �good� managers. 

Empirically this could imply that firms with a poor history of operating performance 

introduce higher incentives than firms with a good historical performance. 

A.4. Evidence of determinants of equity based incentives 

According to the predictions of the model presented above we should see that 

incentives are more intense in firms that have larger growth opportunities, where the 

investment opportunity set is larger or in other words where the manager�s effort has 

more effect on shareholder value. The findings of Smith and Watts (1992), Gaver and 

Gaver (1993), Mehran (1995), Himmelberg et al. (1999), and Palia (2001) lend 

support to this prediction by documenting a positive relation between growth 

opportunities and equity incentives. Furthermore, as hypothesized by Demsetz and 

Lehn (1985), the absolute equity holding of managers should be larger for larger 

firms. In line with this hypothesis, Baker and Hall (1998) and Himmelberg et al. 

(1999) find that the absolute value of equity incentives increase at a decreasing rate 

with firm size. 

Putting the findings of international differences in equity compensation in perspective 

also provides some indirect proof for agency theories. The monitoring by large 

outside shareholders has been documented to decrease the need of manager equity 

incentives, especially in countries where investors protection is lower and ownership 

is more concentrated (see, e.g., La Porta et al., 1999). A plausible conclusion is thus 

that, from an international perspective, the high levels of equity incentives in the U.S. 

could be explained by the dispersed ownership structure.19 Furthermore, the trend in 

equity-based incentives could suggest that behavioral issues affect the managements� 
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(as well as the shareholders�) willingness to accept incentive compensation (see 

Holmström and Kaplan, 2001, and Essay 2). 

B. Corporate performance 

Existing empirical studies on the impacts of equity-based compensation on firm 

performance provide mixed results. A limitation of most of the existing studies is that 

the causal direction remains unclear (see, e.g., Kole, 1996). It may be that firms that 

expect better performance use more equity-based compensation or, as Yermack 

(1997) argues, stock option grants are timed to precede good news. The fundamental 

problem that market efficiency induces to the empirical analysis is emphasized by 

Murphy (1999). If two firms have different levels of incentives and the market will 

discounts this effect to the firms� valuation and the subsequent risk-adjusted returns 

will show no difference. Under the efficient markets hypothesis, the stock price 

reaction, subsequent to the announcement of a stock option plan, should therefore 

reflect the (positive) change in valuation. In line with this, studies by Tehranian and 

Waegelein (1985), Brickley et al. (1985), and DeFusco et al. (1990) document a 

positive abnormal return following the announcement of a bonus or a stock option 

plan. For a sample of Finnish firms Ikäheimo et al. (2000) document a slightly 

positive reaction first adoption of stock options. Further, they present evidence of a 

negative stock price reaction to the announcement of option plans for the whole 

personnel. 

A related line of research investigates the relation between equity incentives and firm 

value, measured by Tobin�s Q. As mentioned above better incentives might lead to 

higher valuation that can be measured by Tobin�s Q. Morck et al. (1988), McConnell 

and Servaes (1990), and Mehran (1995), among others, found that firm value is 

positively (although non-linearly) related to managerial ownership.20 Based on the 

                                                                                                                                       

19 Additional evidence on the determinants of incentive compensation (e.g., ownership structure) is 
provided in Essay 2.  
20 In a more recent study, Habib and Ljungqvist (2002), relate stock option incentives to the shortfall of 
a firms actual Tobin�s Q from a hypothetical Tobin�s Q of a fully efficient firm. 
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findings of McConnell and Muscarella (1985) that investment positively affects 

firm value, more recent research has questioned whether managerial ownership can be 

treated as exogenous when explaining firm value. When firm value, investment and 

ownership are allowed to be endogenously determined, the relation between 

ownership and firm value disappears, or becomes ambiguous (see, e.g., Cho, 1998; 

Himmelberg et al., 1999; Palia, 2001). Furthermore, Aggarwal and Samwick (1999) 

estimated joint relations between incentives and Tobin�s Q, and between incentives 

and investment. They observed that both Tobin�s Q and investment are increasing in 

incentives. 

The emerging consensus from studies on the relation between equity incentives and 

firm performance is stated by Core et al. (2002, p.9) as follows: 

�Overall, despite considerable prior research, the performance consequences 

of equity ownership remain open to question. Clearly, the need for high-

powered incentives varies across firms and thus greater equity ownership by a 

particular executive does not necessarily imply that agency costs are lower or 

that performance will be stronger. However, empirical evidence that equity 

incentives vary across firms in ways consistent with economic theory does not 

preclude the possibility that costly contracting allows incentives periodically 

to become misaligned or that some firms contract sub-optimally with their 

executives. Exploring the extent of these latter possibilities is an area for 

future research.� 

C. Incentives and managerial action 

Most of the existing empirical work regarding executive stock options involves the 

study of management�s actions given different levels of equity incentives. Below I 

provide a summary of these results for managerial actions concerning: capital 

structure, investments, corporate payout policy, exercise policy and finally 

management disclosure policies. I also present a short description of the theoretical 

expectations in each section. 
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C.1. Capital structure 

We should observe higher levels of debt in firms with higher levels of equity 

incentives if equity-based compensation provides incentives to increase risk. Evidence 

that lends support to this hypothesis is documented in, e.g., Mehran (1992) and Berger 

et al. (1997). The authors however find that only option holdings, not stock 

ownership, are associated with increased leverage. This is well in line with the 

theoretical prediction of the difference in the incentives provided by equity holdings 

and stock options. 

C.2. Investment 

Theoretically it could be argued that if equity-based compensation provides incentives 

to increase risk (i.e., reduce underinvestment) we should observe higher levels of 

investment in firms with more equity incentives. However, agency theory could also 

predict that firms are in fact overinvesting due to, e.g., empire building. A part of the 

empirical findings are consistent with overinvestment (e.g., Morck et al., 1988; 

Kaplan, 1989, who looks at MBOs) and some with underinvestment (e.g., McConnell 

and Muscarella, 1985; Poterba and Summers, 1995). 

Direct evidence of the interrelation between investments and managerial security 

holdings is given by Agrawal and Mandelker (1987) using a sample of acquiring and 

divesting firms. The authors find that there is a positive relationship between 

managerial ownership and the changes in firm variance and financial leverage. 

Furthermore, Cho (1998) studies the relation among ownership structure, investment, 

and corporate value and finds that inside ownership is related to investments. 

However, when endogeneity is controlled for, the effect of insider ownership on 

investments disappears. Datta et al. (2001) study how executive compensation 

structure affects acquisition decisions and find that managers with more equity-based 

compensation pay lower premiums, make acquisitions that increase risk and earn 

higher post acquisition returns. The interaction between R&D investment and 

compensation policy is investigated by Ryan and Wiggins (2002). They find that 

growth opportunities are associated with the use of stock options and stock options 
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again are positively related to R&D investments.21 Furthermore they 

document a negative relation between restricted stock and R&D investments. In a 

more recent study, using a sample of oil and gas industry firms, Rajgopal and Shevlin 

(2002) provide empirical evidence that equity incentives do encourage risk taking. 

Finally, Gompers et al. (2001) provide evidence that weaker shareholder rights 

(measured by a corporate governance index) are related to higher capital expenditures. 

C.3. Corporate pay out 

Recently employee/executive stock options has been suggested as a reason for firms 

preferring share repurchases to dividends by Bartov et al. (1998), Jolls (1998), 

Weisbenner (2000), Fenn and Liang (2001), and Kahle (2002). Stock options could 

influence payout decisions for two reasons. First, dividend payments reduce the stock 

price on the ex-dividend date, and henceforth the option value unless it is dividend 

protected, whereas share repurchases can even have a chance to improve to the stock 

price. Kahle (2002) finds support for the substitution hypothesis since unexercisable 

executive options are significantly positively related to the decision to repurchase, and 

have explanatory power beyond that of total options.22 Weisbenner (2000) also finds 

support for the hypothesis when investigating dividend payouts, firms with higher 

holdings of executive options were more apt to retain more earnings and curtail cash 

distributions.23 Secondly, share repurchases can be used to "fund" executive options 

and counteract the dilution of the stock price otherwise caused by option exercises. 

Kahle (2002) calls this the option-funding hypothesis. The economic rationale for this 

is unclear. One suggested reason is that option exercises dilute all earnings multiples, 

a dilution that can be diminished or eliminated by simultaneous share repurchases. 

Although such "cosmetic" changes in reported earnings should be irrelevant, there is 

                                                

21 Bryan et al. (2000) and Ryan and Wiggins (2001) provide similar results. 
22 Jolls (1998) evidence points even clearer towards the substitution hypothesis. She found evidence 
indicating that its is executive stock options, rather than employee stock options, that influence stock 
repurchases. 
23  A negative relationship between dividends and managerial stock options has also been found in 
Lambert, Lanen and Larcker (1989) and Fenn and Liang (2000). 
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some empirical evidence supporting this view.24  Other explanations for "option 

funding" behavior may be that the management would not want to dilute its 

ownership stake, or that the firm would have an optimal capital structure which the 

option exercises would move them away from.  

C.4. Option exercise 

The exercise patterns of executive stock options have received both theoretical and 

empirical attention in the financial economics literature. Huddart (1994) and Marcus 

and Kulatilaka (1994) present theoretical models that can be used to predict utility 

maximizing exercise policy when option holders are unable to hedge or sell their 

options. Hemmer (1993) develops a model in which the firm hedges the risk of the 

stock option for the manager with other components of compensation. He shows that 

in equilibrium this risk free incentive contract should lead the executives to make the 

right decisions. In a more recent study Detemple and Sundaresan (1999) value 

American-style stock options using a binomial approach. They find that executive 

stock options may be optimally exercised before maturity even if the underlying asset 

pays no dividend. Furthermore, the derived value of the options using this approach is 

considerably less than using a Black-Scholes valuation. Grenadier (1999) considers 

the effect of information revealed through option exercise and finds that in a setting 

with asymmetric private information the option holders might jump to exercise 

following decisions by others and at the same time ignore their private information. 

Some papers have also considered the effects of the executive leaving the firm early 

(e.g., Cuny and Jorion, 1995; Jennergren and Näslund, 1993).  

Several empirical studies of stock option exercises have emerged during the last 

years. Carpenter (1998) uses data from 40 firms to test two different models for 

                                                

24 See, e.g., Weisbenner (2000) and Kahle (2002) for anecdotal and empirical evidence related to 
dilution avoidance as a rationale for the option-funding hypothesis. In Finland there are examples (e.g. 
Sonera Corp.) of that firms use the repurchased shares as a hedge against the mandatory social cost 
expenses (approximately 5%) that firms have to pay (out of cash-flow) based on realized option 
income. Holding a corresponding proportion (5% of the outstanding options) of own stock, provides a 
hedge against these expenses. However, the position involves a down-side risk and could also be 
interpreted as a (under)valuation signal. 
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predicting exercise time. She finds that a simple extension of the binomial option 

valuation model can predict actual exercise times as well as a utility maximizing 

model that takes into account the non-transferability of the options. Hemmer et al. 

(1996) again report a positive relation between the time to maturity at exercise and the 

risk of the option. They use data on 110 exercises by 74 top executives in the U.S. in 

1990. In contrast, Huddart and Lang (1996) obtained confidential data on option 

exercises for approximately 50,000 employees at different levels of firm organization. 

They found that the fraction exercised a given month is positively related with the 

market to strike ratio, recent stock price return and time to maturity. The use of 

insider information in option exercises is studied by Carpenter and Remmers (2001). 

They document a positive abnormal return to insider exercises prior to May 1991 

when the 6 month sell restriction for stock received through option exercise was 

abolished in the U.S. For the time period after May 1991 they however find little 

evidence of use of insider information. Finally, Huddart and Lang (2002) show that 

employees use price-relevant non-public information to support their exercise 

decisions. More specifically they find that the subsequent 6-month return is 10% 

higher when exercise is low than when exercise is high. 

C.5. Management disclosure 

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,25 to what 

degree the information is proprietary,26 the risk of shareholder litigation if the 

information is withheld, etc. 

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

information will be disclosed. Verrecchia (1983) find that imposing a constant 

                                                

25 And thus possibly the value of management incentive contracts. 
26 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. 



 18

proprietary cost yields a threshold for disclosing news, where only news 

exceeding this threshold will be disclosed. Further, Dye (1986) theoretically examines 

how the management�s 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 voluntary disclosing the 

information as soon as possible. Trueman (1997) models the management�s 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 good27 news, but that 

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

observation hence implies a very interesting asymmetry in management disclosure 

practices; all good news is disclosed, whereas only sufficiently bad news is disclosed.  

Yermack (1997) presents evidence that managers time option grants prior to release of 

good news. However, Murphy (1999) argues that managers time the information not 

the options grant. This is due to the fact that in most cases the options are granted at a 

pre-specified time of year. In line with this suggestion Aboody and Kasznik (2000) 

show that managers time news around fixed equity grant dates.  

D. Summary 

The consensus emerging from the theoretical work done on executive compensation is 

that we should observe both relative performance evaluation and cross sectional 

variation in the way firms compensate management. However, it seems that explicit 

relative performance evaluation is virtually non-existent in the empirical observations. 

This certainly opens possibilities for further research in the area. Furthermore, even if 

                                                

27 News which exceeds investors� expectations given no disclosure. 
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some evidence exists on the determinants of equity incentives, we are still far away 

from understanding the empirical incentives picture. The full understanding of the 

evolutionary process (the time-dimension) of executive compensation is certainly an 

important ingredient in any effort to fully understand what determines compensation. 

In conclusion, the relation between equity incentives and firm performance still 

provides a fruitful area for future research. The same conclusion can also be drawn 

regarding the link between incentives and managerial decisions. The review presented 

here suggests that the research area still provides substantial questions that need to be 

answered. Future research in stock option compensation is therefore necessary, 

especially if it leads to a better understanding of incentives and organizations as a 

whole. 

III. Stock option compensation in Finland 

The aim of this section is to provide an understanding of stock option based 

compensation and its development in Finland. This is important since the attributes of 

both the market as a whole and the typical compensation contract affect the way both 

shareholders and managers act. The regulatory framework, the attributes of a typical 

stock option plan and the development of the Finnish financial market have also 

served as a guideline and a starting point for the research conducted in the essays. 

First, a short introduction to the regulatory background is given. Second, an insight to 

the importance of this phenomenon in Finland is provided by looking at the 

emergence and the growth of stock option based compensation together with the 

development of the financial market as whole. Third, the typical contract and the 

variation in contract design are described using a rather complete dataset of Finnish 

stock option compensation. Finally the section ends with a summary and research 

implications. 
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A. Background and regulatory framework 

In Finland, the first executive stock options were introduced in the late 1980s. All 

option plans were issued as bonds with warrants28 until pure employee stock options 

were allowed in the amendments to the Companies Act in 1997. However, a part of 

the option plans are still introduced as bonds with warrants, typically when the target 

group is the whole personnel. Further, the firms are obliged to publicly inform of any 

changes in shares outstanding, which has made information of exercise patterns 

publicly available.29 

During the last years the largest stock option plans have been listed on the Helsinki 

Stock Exchange after the vesting period of the options has ended and it has become 

possible for the option holders to either sell or exercise their options. The motive for 

stock exchange listing is probably twofold: First, a transaction tax of 1.6% is avoided 

whenever the options are sold through an exchange. Second, stock exchange listing 

creates liquidity and continuous pricing through both participation of insiders (the 

original holders of the options), and through aftermarket trading between outside 

investors. It also seems plausible, that the outside investors are more willing to hold 

the options close to maturity, in which case the firm avoids costs of issuing small 

amount of stock as a consequence of early exercise. 

Detailed discussion of all the taxation issues regarding stock options is not in the 

scope of this thesis.30 A discussion on a more general level is however provided since 

                                                

28 However, for convenience I use the term stock option for both bonds with warrants and pure stock 
options in the remainder of the dissertation including the essays. Regardless of the bond feature the 
contract design and implications of these two types of claims are equal. 
29 In addition to directly claiming stock through exercise the executives or employees have the 
alternative of selling the options themselves to an outside investor, typically an institutional investor. 
However, if the options are sold outside the stock exchange this exposes an extra transaction tax. 
30 Hall and Liebman (2000) provide excellent discussion of the effect of taxes on executive 
compensation in the U.S. The taxation of stock options in Finland is presented in detail in Ikäheimo et 
al. (2001). Furthermore, Mäkinen (2001) discusses the practices of employee stock option taxation in 
Finland. Essay 1: Executive Stock Options: Exercise Policy and Market Reaction discusses the effects 
of taxes on exercise patterns in more detail. 
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taxation affects both the observed mix of executive compensation, the observed 

exercise patterns and the valuation of the options. In Finland the tax treatment of 

stock options was first regulated in 1993. Prior to 1993 stock options were taxed 

similarly to stocks issued to the personnel. If the price at the issuance was more than 

15% below the current market value the difference constituted a taxable income. The 

1993 capital gains and corporate income tax act treated stock option income as capital 

gains, which made the treatment very favorable (25%) compared to income taxation 

(max 60%). However, from 16.9.1994 onwards option income has been treated as 

salary and taxed in the income taxation. The income is calculated as the difference 

between the market price and the exercise price at the time of the exercise or 

alternatively as the price received for the option (when sold) less any possible 

premiums or other costs. No tax is carried at the grant date. Additionally, the firm has 

to pay the social security expenses (approximately 5%) associated with salary also for 

income received from employee stock options. These expenses however constitute a 

deductible cost in the corporate income taxation. The firms are however not allowed 

to deduct the option income itself.31 

B. Emergence and growth of stock option based compensation 

Lohja Corporation introduced the first public executive stock option plan in Finland at 

the end of year 1987. Throughout the 1990s it has become increasingly popular for 

Finnish listed firms to use this type of compensation. However, as can be seen in 

Figure 1, the rate of introductions has varied over the years. Probably as a 

consequence of the severe economic downturn, the introductions almost vanished in 

1992 when only one program was introduced. The number of firms listed on the main 

list of the Helsinki Stock Exchange also decreased in the beginning of the 1990s. In 

contrast, Hall and Liebman (1998) document that the growth of option compensation 

                                                

31 The Finnish tax setting resembles that of Canada (see, e.g., Klassen and Mawani, 2000) where 
neither tax nor income statement deduction of option compensation is allowed for the employer. In the 
U.S. options are tax deductible (for the employer, at the exercise date), if granted in the money 
(nonqualified options). Klassen and Mawani (2000) find that the trade of between financial and tax 
reporting affects the compensation mix for Canadian firms. Firms use options for income smoothing 
and avoid them for tax reasons. 
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in the U.S. has been steadily increasing since early 1980s. From 1998 onward the 

pace of introductions in Finland reached a new level and has since then stayed on a 

level of above 40 new option plans per year. It seems plausible that a part of this trend 

could be explained by behavioral issues, for instance it could be the case that 

managers are more likely to accept or propose this type of compensation following 

times of good stock market performance. Holmström and Kaplan (2001) discuss 

trends in corporate governance systems in the U.S. and argue that stock options have 

been particularly important in the restructuring of the governance systems and that 

there is a possibility that options will become less popular if market development 

flattens. 

Figure 1. Introduction of stock options programs in Finland 1987-2000 
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Source: Alexander Corporate Finance Oy and HEX. The figure �number of plans in effect� can include 
several simultaneous plans for one firm. The number of firms listed at the HEX main list is measured at 
year-ends. The stock option data also includes grants for firms listed outside the main list and the 
figures are thus not comparable in absolute terms. 

As Figure 1 reveals, stock option plans are a relatively new phenomenon in Finland. 

This creates a unique opportunity to observe if there exist any patterns in the way 

stock option plans are introduced across firms. Simultaneously with the emergence of 

stock option based compensation the financial market in Finland has gone through a 

rapid internationalization process. Finland is currently a country where foreign 
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ownership constraints are not binding. Prior to 1993 foreign ownership was 

restricted to 40% of the shares (and 20% of the votes) of a firm. Restrictions of 

foreign ownership were abolished from the beginning of 1993 with a few exceptions. 

Figure 2 shows the rapid growth in foreign ownership since 1993. The market value 

weighted share of foreign ownership is even higher than the figures displayed in 

Figure 2, since foreign owners have above average holdings in above average size 

firms.32 Another influential factor for Finland in the 1990s was joining the European 

Monetary Union (EMU). The EMU was established by first unequivocally fixing the 

exchange rates of the countries that joined in the beginning of May 1998 and then by 

the introduction of the Euro in the beginning of 1999. It is widely accepted that the 

rapid internationalization process has created new demands on corporate disclosure 

and governance policies (see, e.g., Mäkinen, 2001). Finland is hence an excellent test 

laboratory for studying the changes in corporate culture imposed by the 

internationalization process. Furthermore, Murphy (1999) argues that the international 

pay levels and structures are converging due to an increasingly global corporate and 

executive market. 

Figure 2. Equally weighted average fraction of shares of individual firms held by 
foreign investors 
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Source: Finnish Central Securities Depositary. The system of registration was developed from October 
1993 onwards and not all firms joined the system at once. However the figures that are measured at 
year-ends should give a fairly representative view of the development of foreign ownership in Finland. 

Table 1 displays the fraction of firms with executive and/or employee options for 

different industries. The lowest fraction (50%) of firms with stock options is found in 

                                                

32 The determinants of international portfolio investment flows to Finland are documented in Liljeblom, 
and Löflund (2000). 
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the insurance, investments and energy industries, whereas all firms in the other 

services, multi-business, construction and other industries categories used stock 

options in their compensation at the end of 2000. Altogether 84% of the firms listed 

on the main list had stock option plans in effect at that time and in several cases firms 

had multiple option plans simultaneously. According to the Towers Perrin Monitor of 

July 2001 the corresponding figures for a selection of other countries were: U.S., 

Canada and Great Britain 100%, France and Netherlands 90%, Belgium 75%, Sweden 

70%, Germany and Switzerland 60%, Italy and Spain 50%, and finally Japan 15%. 

Hence, Finland (84%) lies above the average figure of 72.6% showing that the use of 

stock options is at an internationally high level in Finland. 

Table 1. Industry breakdown of employee and executive stock options (ESOPs) 
in Finland � 31.12.2000 
Industry Firms with ESOPs Total # of firms % with options

Banks and Finance 5 6 83%
Insurance 1 2 50%
Investment 4 8 50%
Transport 3 5 60%
Trade 3 4 75%
Other Services 6 6 100%
Metal & Engineering 12 13 92%
Forest Industry 3 4 75%
Multi-Business 4 4 100%
Energy 1 2 50%
Food Industry 8 9 89%
Construction 3 3 100%
Telecomm. & Electronics 23 25 92%
Chemicals 2 3 67%
Media & Publishing 4 5 80%
Other Industries 7 7 100%

Total 89 106 84%

 
Source: Mäkinen (2001), p 36. 
 

C. Contract design in Finland 

The typical design of a stock option plan in Finland corresponds to the design of 

similar contracts in the U.S. (see, e.g., Murphy, 1999). A stock option gives the 

recipient the right to buy a share of stock at a predetermined price (strike or exercise 

price) during a pre-specified term. Typically, both in Finland and the U.S., the options 

become �vested� (i.e., exercisable) in portions over time. In practice this could mean 
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that each year, during the last three years before the option expires, one third of the 

options become exercisable. During the period before the options become exercisable 

the contract typically forbids the selling of the options and in case of departure from 

the firm the employee loses the options. 

The multiple parameters of an option plan allow for great variation in design. 

However as documented in Murphy (1999) the variation in design is surprisingly low 

for a 1992 sample of U.S. firms. The most important variations could be achieved by: 

Selecting the method of setting the exercise prices (e.g., locked versus prices indexed 

to competitors), deciding on the exercise schedule and maturity of the contract, and 

setting different performance standards that have to be reached in order for the 

options to become in effect. 

Table 2 shows the variation in exercise price as compared to market value at date of 

grant.33 The results reveal that 19.1% of the companies set their average strike price 

close to market value and that the fraction of discount options is somewhat larger 

(43.9%) than the fraction of the premium options (31.7%). In addition the average 

discount (51.3%) is also larger than the average premium (25.0%) relative to share 

price. On average the options have been granted at discount as the average strike of all 

grants is 15.4% (median 2.6%) less than the share price at date of grant. The figures 

presented here indicate that the target group of the options has on average received a 

profit already at the date of grant. 

                                                

33 The tables in this section are based on a data sample received from Alexander Corporate Finance Oy. 
To my best knowledge it represents a very good (if not complete) coverage of stock option plans in 
Finland until 31.12.2000, consisting of 230 observations (stock option plans) for Finnish publicly listed 
companies. The whole personnel was the target group of 75 (32.6%) of the grants whereas the 
remainder of the programs where targeted to the Management / Key Personnel. A bond was issued by 
the granting firm in 53.5% of the option plans. Prior to 1997 none of the options granted offered 
dividend protection, however after 1997 approximately 70% of the options granted have dividend 
protection. 
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Table 2. Distribution of exercise prices for Finnish stock option plans � 
1987-2000 

Number of firms % of firms
Equals fair market value (+/- 5%) 44 19.1%
Below market value (discount) 101 43.9%
Above market value (premium) 73 31.7%
Indexed 9 3.9%
Data missing 3 1.3%
Total sample 230 100.0%

Mean
Median
Mean discount
Mean premium

(Share price - Strike) / Share price

51.3%
-25.0%

15.4%
2.6%

 
Source: Alexander Corporate Finance Oy. The exercise price is the average of all exercise prices of 
different nodes of a stock option grant. The fair market value of the share is the closing price of the 
date of the annual meeting where the options were granted. 

The average lengths and average vesting periods of Finnish stock option plans are 

reported in Table 3. On average the option holders have to wait 2.4 years from the 

date of grant before any options become exercisable and on average all the options 

become exercisable within 3.7 years from grant. The total length of the option 

programs is on average 5.65 years that is well below the usual average of 10 years 

reported in U.S. studies34 (see, e.g., Murphy, 1999). The short programs can however 

be explained by the fact that firms repeatedly issue new plans that replace the old 

ones. The relatively short length of the plans can partly explain the fact that the 

options are on average granted with an exercise price below the market price of the 

stock.  

Table 3. The vesting schedule of option plans granted in Finland 1987-2000 
Minimum waiting time 

in years
Average waiting time 

in years Total Lenght in years
Mean 2.4 3.7 5.65
Standard deviation 1.2 1.4 1.64
Minimum 0.0 0.0 0.02
Maximum 6.1 8.1 11.67  
Source: Alexander Corporate Finance Oy. Number of observations 227. Minimum waiting time is 
defined as time from grant to date when first options become exercisable. Average waiting time is 
defined as the time from grant date to the date when all options become exercisable. 

                                                

34 Surprisingly the average length of the programs has decreased during the investigate time period. 
The average length of options granted before 1996 is 5.95 years and the corresponding figure for 
options granted between 1996-2000 is 5.55 years. 
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Ikäheimo (1998) documents that the options, offered in 90 option grants during the 

years 1988-1998, facilitates the subscription of on average 3.55% (median 2.34%) of 

the outstanding shares. The relative number of shares that could be subscribed varied 

from 0.15% to 30.61% of the outstanding shares at the grant date. 

D. Summary and research implications 

This section provides a background for the research conducted in the essays, which is 

important since the previous executive compensation literature predominally 

considers U.S. data and markets. The summary and main implications of the stylized 

facts presented in this section are: 

! Publicly available data on stock option exercise patterns creates an 

interesting test laboratory for studying revelation of inside information and 

behavioral patterns. Furthermore, an understanding of the regulatory 

framework and especially the tax treatment of the options are important for 

research design. 

! The observed growth patterns in stock option compensation and the fairly 

good availability of data, creates an opportunity to examine whether the 

introductions are driven by agency theory factors, behavioral issues or by 

an internationalization process (foreign ownership). 

! The rapid growth and internationalization of the financial market can be 

expected to have impact on the governance systems of Finnish firms and 

therefore it is interesting to study how cross-sectional variation in, e.g., 

foreign ownership interacts with compensation and financial policies of 

Finnish firms. Furthermore, the relatively large variation in the stock 

option plans enables the examination of not only the question of incentive 

alignment but also the effects of different option attributes on firm 

policies. 
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In conclusion, Finland is an interesting environment for stock option and 

managerial behavior studies since the market has gone through a rapid process of 

internationalization, stock option compensation has become increasingly popular and 

there are fairly large differences in ownership and compensation across firms. 

IV. Contribution and summary of the essays 

This section summarizes the key results, intuition and presents the main contributions 

of the four essays. 

Essay 1: Executive Stock Options: Exercise Policy and Market Reaction 

In Essay 1 the exercise policy of the executive stock option holders in Finland is 

investigated. The empirical tests are conducted with aggregate monthly firm level data 

from 34 firms and 41 stock option programs during the time-period 3.2.1994 to 

3.3.2000. The essay documents some evidence of the interrelation between exercise 

intensity, and prior and subsequent stock return. In contrast to Carpenter and 

Remmers (2001) failure to document any abnormal return, the empirical results 

document an inverse relation (significant at the 10% level) between the intensity of 

exercise and the future abnormal return, thus supporting the view that insider 

information could play a crucial role in the exercise decision. Furthermore, Essay 1 

provides some evidence of that abnormal returns following exercise are smaller for 

the sample of large exercises as compared to the sample with small exercises. 

In this essay, I test whether variables such as the fraction exercised and the amount of 

time-value could be used to explain market reaction to the exercises. I predict a high 

concentration of exercises in the beginning of the exercise window based on the 

literature and the Finnish tax policy. Further, I also expect the market to react to 

deviations from this early exercise. The empirical findings however fail to document 

any consistent market reaction to the information revealed by the late exercises. 

Further, the relation between exercised fraction and time value lost at the exercise is 

investigated. The results from this test indicate that there is no relation between the 
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time value lost and the aggregated decision to exercise a larger or smaller 

portion of the outstanding options. 

In summary, Essay 1 contributes to our understanding of the exercise policies by 

examining both the determinants of the exercise decision and the markets reaction to 

the actual exercises. 

Essay 2: Factors Driving Stock Option Grants � Empirical Evidence from Finland 

Essay 2 analyzes the factors driving a stock option grant using data for Finnish 

publicly listed firms. By estimating a Probit model, with stock option adoption being 

the dependent variable, I find strong evidence of several agency theory based 

variables having explanatory power on the likelihood of a stock option grant. The 

findings are in line with the predictions of the agency and corporate governance 

literature. Specifically, the findings point out that ownership concentration serves as a 

substitute for other controlling mechanisms, i.e., firms with higher ownership 

concentration have a lower probability of stock option adoption. The findings also 

confirm that firms with institutional owners are more likely to adopt executive stock 

options. CEO ownership is also found to have a positive effect on the likelihood of 

stock option adoption, which is somewhat contradictory to earlier findings. However, 

a potential explanation for this is that CEO ownership and stock options complement 

each other as vehicles of ownership.  

The evidence documented in Essay 2 also shows that firm liquidity is inversely 

related to the probability of stock option adoption. This supports the earlier findings 

by, e.g., Yermack (1995) that companies with lower free cash flow are more likely to 

use stock options as a part of their compensation structure. Furthermore the results 

indicate that investment intensity, and historical market return are significantly 

positively related to the likelihood of adopting an executive stock option program. 

The main contribution of this essay is that it establishes a link between 

compensation/agency theory and the likelihood of a stock option award. Essay 2 also 
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contributes to our understanding of behavioral factors, such as prior stock 

return, as determinants of stock option compensation. 

Essay 3: Share Repurchases, Dividends, and Executive Options; Empirical Evidence 

from Finland 

Essay 3 investigates the tax and stock option motives for share repurchases and 

dividend distributions. The analysis is done in two steps: First, we look at the impact 

of tax and stock option motives on the firms� choice of the distribution method. 

Second, we relate the motives to the actually performed share repurchases. The data 

set used in Essay 3 allows us to measure the share repurchases as well as the motives 

for them in a more direct way as compared to previous papers, and contrary to 

previous papers on U.S. data where typically options mostly are not dividend 

protected, we use a sample of Finnish data where 41% of the stock options are 

dividend protected.  This variable allows us to test if cash distribution differs between 

dividend protected and not dividend-protected option firms. 

In Essay 3 we document strong support for the tax motive for share repurchases. In 

Finland, foreign owners are likely to prefer share repurchases to dividends because 

they, in most cases, suffer from an additional source tax on dividends. In line with 

this, foreign ownership turns out to be the single most important variable separating 

between share repurchasing and not repurchasing companies. We also find evidence 

supporting both the signaling and agency cost avoidance hypotheses for cash 

distributions, especially in the case of share repurchases. Furthermore, in line with 

previous U.S. evidence, we find a significant positive relationship between the scope 

of the options program and share repurchases. We also analyze the dividend 

distribution decision in companies with stock options and find a significant difference 

between companies with and without dividend-protected options. We thus document 

that the cutting of dividends found in previous U.S. studies can be avoided by 

dividend protection. When options are dividend protected, the relationship between 

dividend distributions and the scope of the options program is highly significantly 

positive, whereas the relationship is negative although insignificant in companies with 

options that are not dividend protected.  
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In summary, the contribution of Essay 3 is twofold. First, by using a data set 

which allows us to measure the share repurchases as well as the motives for them in a 

more direct way as compared to previous papers, we document evidence of tax and 

managerial option motives for share repurchases. Second, a sample consisting partly 

of firms with dividend-protected stock options allows us to separate between 

substitution/managerial wealth hypothesis, and the option-funding hypothesis 

suggested in previous studies. 

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 in 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 unscheduled firm 

specific news disclosures are made. 

We test the predictions of our hypothesis 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. Further, a closer investigation reveals that the negative skewness 

for the news sample is generated by negative skewness in the return distribution for 

non-scheduled news. We also find that the returns are negatively skewed only for 

non-scheduled firm specific news disclosures for firm-days where the management is 

compensated with stock options. Contrary to our expectation, we find positive 

skewness for returns following non-scheduled firm news disclosures for firm-days 

without stock options. The findings 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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In summary, Essay 4 contributes to our understanding of the dynamics in stock 

markets by proposing and testing an altogether new explanation for negative 

skewness in stock returns. 
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Appendix A. 

The total expected income for the manager and the shareholders is given by: 

∏(e) � C(e) � ½ rβ2 Var(x + γy). 

Substituting the incentive compatibility constraint [β = C�(e)] gives 

∏(e) � C(e) � ½ r C�(e)2 Var(x + γy). 

F.o.c. for maximum w.r.t effort (e): 

e∂
∂ [ ∏(e) � C(e) � ½ r C�(e)2 Var(x + γy) ] = 0 

∏�(e) � C�(e) � r C�(e) Var(x + γy) C��(e) = 0. 

Substituting β [β = C�(e)] back gives: 

∏�(e) � β � r β Var(x + γy) C��(e) = 0 

∏�(e) = β (1 + r Var(x + γy) C��(e)) 

β = 
)('')Var(x1

)('
eCyr

e
γ++

∏ . 
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Essay 1: 

 

Executive stock options: Exercise policy and market reaction 

 

 

 

Abstract 

In this paper I investigate the exercise policy, and the market reaction to that, of the 

executive stock option holders in Finland. The empirical tests are conducted with 

aggregated firm level data from 34 firms and 41 stock option programs. No 

continuous relationship can be documented between relative time-value lost, 

exercised fraction and the subsequent market reaction. However, a closer examination 

of subsequent abnormal return and the fraction exercised reveals that there is some 

evidence of that subsequent abnormal returns are on average smaller in the sample 

with the largest exercise fraction as compared to the smallest exercises. This finding is 

supported by the hypothesis that positive price-relevant private information is the only 

attribute that could delay the exercise of the options. Furthermore, I find some 

evidence of an inverse relation between exercise intensity and future abnormal return. 

JEL classification: G30, G39, G14 

Keywords: Executive stock options, exercise policy, market reaction. 
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I. Introduction 

The enormous growth in the use of stock options as a part of compensation for 

corporate executives and key personnel has resulted in a vast and ongoing discussion 

of the ability of this type of contracting to fulfill its theoretical expectations. Recently 

many researchers have suggested alternative or adjusted solutions that possibly could 

lessen the shortcomings of these types of contracts (Rappaport, 1999; Change, 1997; 

Hemmer, 1993; etc.). Most of this literature agrees on share price being the right 

performance measure but the problem and the source for the discussion is the setting 

of the level of the compensation. In other words, it remains unsolved what to set as a 

benchmark for share price appreciation.  

In Finland firms have since early 90s given out press releases of how many shares 

have been received through the exercise of stock options during a specific month. 

Using this unique data, the exercises of executive stock options for a sample of 

Finnish firms, allows for a comprehensive investigation of the exercise behavior and 

its� consequences. The stock market development of the later part of the 90s in 

Finland has resulted in part of the options being in the money when they have become 

exercisable. 

The purpose of this paper is to investigate the exercise behavior, its components, and 

how the market reacts to the exercises. Previous studies exercise of executive stock 

options have presented models for predicting exit behavior especially in order to be 

able to value the options correctly (e.g., Huddart, 1994; Carpenter, 1998). Huddart 

and Lang (1996) document evidence of factors related to the exercise policy for 

employees of eight American corporations. Hemmer et al. (1996) show that there is a 

positive link between executive stock option risk and early exercise. They also argue 

that this behavior can be reduced if the firm provides a hedge against this stock option 

risk.  

It is interesting to study exercise policy, since in theory it is optimal to hold the 

tradable options until expiry, given no dividends. However, the nontransferability of 
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executive options might lead to early exercise. Arguably there are many 

potential explanations for early exercise. Firstly, early exercise can be explained by 

diversification or liquidity concerns. Secondly, taxes1, inside information or 

anticipated termination of employment could lead to early exercise (Carpenter, 1998). 

Furthermore, if the options do not offer dividend protection this could also lead to 

early exercise. 

In this paper I investigate examine the exercise policy of the option holders and 

whether the market adjusts to possible information conveyed by this policy. I also 

provide a discussion of the determinants of the exercise decision. The empirical tests 

are conducted with aggregated firm level data from 34 firms and 41 stock option 

programs. No continuous relationship can be documented between relative time-value 

lost, exercised fraction and the subsequent market reaction. However, a closer 

examination of subsequent abnormal return and the fraction exercised reveals that 

there is some evidence of that subsequent abnormal returns are on average smaller in 

the sample with the largest exercise fraction as compared to the smallest exercises. 

This finding is supported by the hypothesis that positive price-relevant private 

information is the only attribute that could delay the exercise of the options. 

Furthermore, I find some evidence of an inverse relation between exercise intensity 

and future abnormal return. 

The remaining sections of this paper are organized as follows. Section II reviews prior 

studies of executive stock option exercises. Section III provides a short description of 

the market environment. Section IV establishes the framework for the tests and 

discusses the determinants of decision to exercise. Section V provides a description of 

the data, the hypothesis, and models used to test them. Section VI presents the results 

from the tests and Section VII concludes. 

 
 

                                                

1 The effects of increases in marginal tax rates on early exercise and timing of compensation are 
studied closer by Huddart (1998b) and Goolsbee (2000). 
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II. Literature review  

The exercise patterns of executive stock options have received both theoretical and 

empirical attention in the financial economics literature. Huddart (1994) and Marcus 

and Kulatilaka (1994) present theoretical models that can be used to predict utility 

maximizing exercise policy, when option holders are unable to hedge or sell their 

options. Hemmer (1993) develops a model in which the firm hedges the risk of the 

stock option for the manager with other components of compensation. He shows that 

in equilibrium this risk free incentive contract should lead the executives to make the 

right decisions. In a more recent study, Detemple and Sundaresan (1999) value 

American-style stock options using a binomial approach. They find that executive 

stock options may be optimally exercised before maturity even if the underlying asset 

pays no dividend. Furthermore, the derived value of the options using this approach is 

considerably less than using a Black-Scholes valuation. Grenadier (1999) considers 

the effect of information revealed through option exercise and finds that in a setting 

with asymmetric private information the option holders might jump to exercise 

following decisions by others and at the same time ignore their private information. 

Some papers have also considered the effects of the executive leaving the firm early 

(e.g., Cuny and Jorion, 1995; Jennergren and Näslund, 1993).  

Several empirical studies of stock option exercises have emerged during the last 

years. Carpenter (1998) uses data from 40 firms to test two different models for 

predicting exercise time. She finds that a simple extension of the binomial option 

valuation model can predict actual exercise times as well as an utility maximizing 

model that takes into account the non-transferability of the options. Hemmer et al. 

(1996) again report a positive relation between the time to maturity at exercise and the 

risk of the option. They use data on 110 exercises by 74 top executives in the U.S. in 

1990. In contrast, Huddart and Lang (1996) obtained confidential data on option 

exercises for approximately 50,000 employees at different levels of firm organization. 

They found that the fraction exercised a given month is positively related with the 
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market to strike ratio, recent stock price return and time to maturity. The use of 

insider information in option exercises is studied by Carpenter and Remmers (2001)2.  

They document a positive abnormal return to insider exercises prior to May 1991 

when the 6 month sell restriction for stock received through option exercise was 

abolished in the U.S. For the time period after May 1991 they however find little 

evidence of use of insider information. Finally, Huddart and Lang (2002) document 

that employees use price-relevant non-public to support their exercise decisions. More 

specifically they find that the subsequent 6 month return is 10% higher for 

proportionally small exercises than for large exercises. 

III. The option exercise procedure 

In this section, I present the institutional details that affect the option holders exercise 

decision and also determines how the tests described in Section V are designed. 

A. Option exercise and share introduction 

In Finland, the first grants of executive stock options for public companies appeared 

in the late 80s. According to Ikäheimo 1998 there were 90 executive stock option 

grants during the period 1988-May 1998. For a typical contract the exercise period 

starts two years after the introduction and the average life of an arrangement is close 

to five years (Ikäheimo 1998). The typical design of a stock option plan in Finland 

corresponds to the design of similar contracts in the U.S. (see, e.g., Murphy, 1999). A 

stock option gives the recipient the right to buy a share of stock at a predetermined 

price (strike or exercise price) during a pre-specified term. Typically, both in Finland 

and the U.S., the options become �vested� (i.e., exercisable) in portions over time. In 

practice this could mean that each year, during the last three years before the option 

expires, one third of the options become exercisable. During the period before the 

options become exercisable the contract typically forbids the selling of the options 

and in case of departure from the firm the employee loses the options. The typical 

                                                

2 Additional evidence is presented in Seyhun (1998), see Carpenter and Remmers (2001) for more 
details. 
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exercise windows are illustrated in Figure 1. With the exception of a few option 

plans an after market for executive options has not existed and the original holders 

have exercised all executive stock options3. However, when the options are exercised 

it takes on average three weeks for the new shares to be listed on the exchange. In 

practice firms have introduced shares at certain intervals to meet the requirements of 

the exercises. The individuals that have exercised their options during a specific time 

period have thus received the shares at the same date (the date of introduction to the 

exchange). The firm usually gives a press release a few days before the new shares are 

introduced to the market. These press releases express the aggregate amount of new 

shares received through option exercise. The disclosures also reveal the grant from 

which the options were exercised, which is used later in this study in order to 

calculate, e.g. the relative time-value lost at exercise. Furthermore, the disclosures can 

be used to calculate how many shares have been received during a specific period. In 

this study the date of the introduction to exchange is used to calculate all variables 

such as time to expiry. 

                                                

3 Until recently the only way for a holder of an employee stock option in Finland to realize the gains 
has been to exercise the options and sell the shares. Investment banks provide services for the option 
holders where the financing of the  exercise and selling the shares is arranged. During the last years 
some of the Finnish employee stock options have been listed at the Helsinki Stock Exchange, and an 
after market has thus been created. In addition to directly claiming stock through exercise the 
executives or employees have the alternative of selling the options themselves to an outside investor, 
typically an institutional investor. However, if the options are sold outside the stock exchange this 
exposes an extra transaction tax. The sample used in this paper only consists of firms where insiders 
have exercised the options and received shares. 
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Figure 1  The typical exercise windows of a stock option grant in Finland 

 

Time from 
introduction 

Fraction of 
total options 

Options 
issued 

Expiration 
Date 

100% 

67% 

33% 

Options become
exercisable 

2 years 3 years 4 years 

 

B. Taxation 

The taxation system of executive stock options in Finland has evolved during the 

1990s. In 1994 an act was introduced that moved the option from capital gains 

taxation to income taxation. The amount of income to be taxed is calculated as the 

difference of the average share price of the exercise day and the strike price. In 

practice, this caused the tax rate to go up from 25% (capital gains tax 1994) to a 

marginal rate of approximately 60%. However, the tax rate in the income taxation is 

progressive and thus the rate varies depending on total income. However, it can be 

assumed that most executives are taxed with the highest marginal rate. The tax 

treatment of the firm has not changed during the investigated time period4.  

                                                

4 A good description of the tax treatment of employee stock options in Finland, from the point of view 
of the firm, is given by Ikäheimo et al. (2001). 
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In the beginning of 1998 another change in taxation was introduced. The tax is 

now effectively paid shortly after the exercise when it according to the earlier practice 

was carried the following year. In some cases this system forces the option holder to 

sell a large portion of shares obtained as soon as they become traded. This combined 

with the lag in receiving the shares induces additional risk on the option holder. In the 

empirical tests I assume that the holders sell most of the stock as soon as they receive 

them5. This argument is plausible because of the tax treatment. 

The following example is presented in order to provide a more complete description 

of the consequences taxation might have on the exercise policy. The tax 

considerations presented here follow from the fact that in Finland the gain from the 

exercise of executive stock options is taxed with income tax and the possible gains on 

the remaining portfolio are after that taxed according to the capital gains tax.  

Consider the following example: The executive holds an option that gives him the 

right to buy N shares for the price of S. The current market price for the stock is Pt1. 

His/her initial wealth is assumed to be so small that in order to realize the options he 

needs debt financing of N * S , which he/she can get with interest rate R. After the 

exercise he sells enough shares to pay for the loan and the income tax  (I assume the 

possibility to sell shares right away for price Pt1). Then he/she either sells the 

remaining shares for the price of Pt1 or waits and sells at time t2 for the price of  Pt2. 

The gain from exercise (P-S) is taxed as income (TAXincome) and all other gains are 

taxed as capital gains (TAXcapital ) 

The pay off of exercising at any given time and selling all the shares is: 

Π1 = (1 � TAXincome) (N * P t � N * S).       (1) 

                                                

5 Anecdotal evidence from both investment banks organizing the exercises and from the firms 
themselves supports this view. 
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The fraction of the shares, that has to be sold in order to cover income tax  

payment, can be decided as follows: The fraction (FractionTax ) multiplied by the value 

of the shares (N * Pt1) is equal to the tax payment (N (Pt1 � S) TAXincome) and solving for 

FractionTax gives: 

FractionTax * N * Pt1 = N (Pt1 � S) TAXincome 

FractionTax  = (Pt1 � S) / Pt1 *  TAXincome       (2) 

In the same fashion we can obtain the fraction of the shares needed to cover both tax 

and debt (needed to finance S) payments (N * S). 

 

FractionTax+Loan * N * Pt1 = N (Pt1 � S) TAXincome +  N * S 

FractionTax+Loan  = (Pt1 � S) / Pt1 *  TAXincome  +  S / Pt1    (3) 

 

Using the FractionTax+Loan  derived above we can decide the pay off gained by 

exercising at t1 and keeping until t2 the part of the shares that are not needed to pay 

the tax and the loan6: 

Π2 = (1 � FractionTax+Loan )  N *  (Pt2 � (Pt2 - Pt1)* TAXcapital )     (4) 

The pay off that can be obtained by exercising at t1 and keeping the levered portfolio 

until t2 can be expressed as: 

Π3 = (1 � FractionTax )  N *  (Pt2 � (Pt2 - Pt1)* TAXcapital ) �  (N * S * (1 + R)).   (5) 

                                                

6 For more detail on Equations 4 and 5 please see Appendix A. 
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Table 1. The end outcomes of different exercise strategies under the Finnish tax 
system.  
Assumptions: Number of shares 1000, Exercise price (Strike) 100, price today (t1) 150, income tax 
60%, capital gains tax 29% and interest rate 5% p.a. (t2-t1 = 1 month)  
Immediate exercise and conversion to cash: Exercising immediately (t1) and investing with interest 
rate 5% p.a. (t2-t1 = 1 month) yield as outcome of approximately 20 083. 
Alternative A: Risk free cash pay off of an exercise at time t2 given different outcomes of P t2 
Alternative B: The pay off (at time t2) from exercise at t1 and holding the part of the shares that are 
not needed to pay the tax and the debt.  
Alternative C: End value of levered (debt to finance exercise)  portfolio at time t2 (income tax paid at 
exercise at time t1). 

End of period pay off given 
end of period price Pt2 

Alternative A Alternative B Alternative C 

Pt2 = 200  40 000 24 733.33  47 983.33 
P t2 = 150 20 000 20 000  19 583.33 
P t2 = 100 no exercise (0) 15 266.67 -8 816.67 
Average 20 000 20 000 19 583.33 
Standard deviation 20 000 4 733.33 28 400 

Table 1 presents the end-outcomes of different exercise strategies. If all the states 

appear with same probabilities, the expected payoff is given by the average. The 

standard deviation again gives insight to the risk of the different strategies. Figure 2. 

displays graphically the same end of period outcomes for different exercise strategies 

under the Finnish tax system. 
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Figure 2  End of period wealth of different exercise strategies 
Assumptions: Number of shares 1000, Exercise price (Strike) 100, price today (t1) 150, income tax 
60%, capital gains tax 29% and interest rate 5% p.a. (t2-t1 = 1 month) 
Alternative A: Risk free cash pay off of an exercise at time t2 given different outcomes of P t2 
Alternative B: The pay off (at time t2) from exercise at t1 and holding the part of the shares that are 
not needed to pay the tax and the debt.  
Alternative C: End value of levered (debt to finance exercise) portfolio at time t2 (income tax paid at 
exercise at time t1). 
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Alternatively, the immediate exercise and conversion to cash yields a secure cash 

flow of approximately 20 083. For a mean-variance investor and for these stock prices 

this would always be the superior strategy, given equal weights on each of the states. 

However, it is worth noting that these strategies only apply for an option that is in the 

money. This illustration of the effects of the taxation illuminates the decision space of 

the option holder. In this context, the only case where it is optimal for the option 

holder to withhold the exercise, is when he/she has positive expectations regarding 

future share price development.  

 

IV. Exercise policy 

In this chapter I present the determinants that are expected to affect the exercise 

policy of an employee/executive stock option. 
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Given that either no dividends are paid or no dividend protection is offered, it is 

optimal for the holder to either sell the option or keep it until expiry. However, the 

executive stock options are virtually non-transferable, which affects the decision to 

exercise early. 

Factors that affect the exercise policy of executive stock options include dividends, 

risk and diversification, possibility of hedging, personal qualities (e.g., risk aversion), 

need for liquidity, private information, tax planning, and termination of employment. 

Dividends: If the stock options are not protected for dividends7 it might be worth for 

the holder to exercise early in order to receive cash dividends. The dividend 

protection is used to decrease the possibility that the management has incentives to 

cut the dividends. These incentives would result from the share price decline 

associated with a cash dividend that would hurt the value of the options. 

Risk and diversification: Most of the owners of executive stock options have a 

substantial part of their human capital (future cash flow) invested in the firm. From a 

portfolio theory point of view the option holders are not well diversified if they are 

exposed to additional idiosyncratic firm risk through the holding in options The extra 

risk exposure might encourage executives to seek better diversification through early 

exercise and reallocation of the assets. 

Liquidity: Especially if a large fraction of compensation is received in form of stock 

options a need to convert the options to cash may arise. Private consumption plans 

may thus also lead to early exercise. 

                                                

7 Prior to 1997 none of the options granted offered dividend protection, however after 1997 
approximately 70% of the options granted have dividend protection. Dividend protection is in most 
cases offered by adjusting the exercise price downwards with the dividend per share that is paid. 
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Private information: In contrast to the other determinants positive price relevant 

private information might lead to a postponed exercise, or to keeping the option until 

expiry. Negative information again might lead to early exercise ceteris paribus. 

Tax planning: As discussed in the previous section the tax treatment of executive 

stock options in Finland give strong incentives to exercise early. The income is 

however taxed progressively and in some cases this might cause it to be advantageous 

to spread out the gain on several years. Since taxes are calculated for yearly income a 

lower tax bracket can, in some cases, be achieved by dividing the income to different 

years. Another possibility of tax planning is to exercise close to the end of the year 

and thus avoid the pre tax and get a relatively inexpensive tax loan. 

Termination of employment: If the holder leaves the firm the option contract 

includes a covenant and the employee forgoes the possibility of exercising the 

options. In some cases, when the holder knows of separation in advance, it might lead 

to early exercise. 

It seems that the determinants discussed above, with the exception of positive private 

information, will lead to early exercise. Especially the tax treatment gives strong 

indication that early exercise should be favored by the employees. 

V. Empirical study of exercises and market reaction 

This section presents the hypotheses and provides motivation for them. I will also 

introduce the models constructed to test these hypotheses. Section V.B. presents 

descriptive statistics for the data sample. 

A. Hypothesis 

As discussed in Section IV, the early exercise of executive stock options is motivated 

by a large number of factors. My first hypothesis builds on the assumption that the 

market in most cases expects an large portion of the options to be exercised in the 
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beginning of the exercise window. However, if the portion exercised is small 

it will signal private information about the value of the stock to the market. Even 

though exercising early leads to more advantageous tax treatment, in case of a 

positive share price movement, the option holder receives the largest pay-off by 

holding the options. This due to the fact that in case of exercise there is a need to 

finance the exercise price, and thus sell part of the shares obtained. Formally the 

hypothesis for the first test (the market reaction model) can be expressed as follows: 

H0: The market does not expect an exercise of all exercisable options at a specific 

time and thus if less than 100% is exercised no information is conveyed to the market. 

HA: The market expects an exercise of all exercisable options at a specific time and 

thus if less than 100% is exercised it conveys some positive information of future 

expectations 

The test of this hypothesis is designed to include the time value that is lost by an early 

exercise. The relation between expected time value and diversification when an 

executive decides on option exercise is given in Figure 3. In Figure 3 the options are 

exercised when the time-value (given expectations) is less than the cost induced by 

lack of diversification. A related analysis of early exercise is provided in Huddart 

(1998a) where risk aversion induces early exercise in two cases: First, when the 

option is near-the-money, the time to maturity is very short, and a substantial part of 

the option holder wealth is in options. Second, when the option is deep in-the-money 

and less risky investments are available. In both these cases the relative time-value is 

small and thus fails to offset the cost of bad diversification. 
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Figure 3. The decision to exercise. 
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The second test is constructed to measure whether the time-value lost at exercise can 

explain the exercise patterns. I expect a negative relation between the fraction of 

options exercised at a specific point of time and the relative time value lost. The 

hypothesis are as follows: 

H0: There is no relation between the relative time value lost and fraction of options 

exercised at a specific point of time 

H1: There is a negative relation between the relative time value lost and fraction of 

options exercised at a specific point of time 

The third test is a follow up for the second test. The purpose is to find whether some 

economic variables can explain the willingness to give up time value of the option at a 

specific point of time. The variables under inspection are share price development 

prior to exercise and abnormal share price development after exercise. Due to 
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behavioral issues (see, e.g., Huddart and Lang, 1996) a positive relation between 

prior return and intensity of exercise is expected. The use of private information 

suggests that exercise intensity is negatively related to subsequent abnormal return. 

B. Sample of option exercises 

For companies listed on the Helsinki Stock Exchange the exercise of executive 

options has been followed by an issuance of new shares, which again has led to the 

data of exercises being public. Most of the option plans introduced in Finland are 

issued as bonds with warrants.8 Firms have given out press releases that contain 

information about how many shares have been received through option exercise 

during a specific time period and the date when these shares are first traded on the 

exchange. 

The sample is derived as follows: All stock option plans that have been arranged in 

Finland between 1988-2000 are included in the raw sample. Only observations of 

exercises where included in the final sample. Observations were also excluded if, an 

aftermarket was established at the time of the observation, and if the observation was 

a maturity observation.9 This data selection process results in a final sample of 110 

firm-month level observations of stock option exercise. The observations are 

aggregated exercises for the holders of the options in one firm. The sample 

observations are from 41 different stock option programs that where given by 34 

firms. 

                                                

8 However, for convenience I use the term stock option for both bonds with warrants and pure stock 
options. Regardless of the bond feature the contract design and implications of these two types of 
claims are equal. Pure stock options were allowed in the Finnish Company Law changes in 1997, prior 
to this all option grants were bonds with warrants. 
9 The observation of the last exercises before the expiry of the options. In addition, programs where the 
options are sold to outside investors are excluded. 
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Table 2. The sample of executive option exercises 

 Time to Maturity at 
exercise (days) 

Total length of Program 
(days) Fraction Exercised 

Mean 761 2 107 0.18 

Median 655 2 138 0.06 

Standard Deviation 607 514 0.26 

Kurtosis -0.60 2.33 2.38 

Skewness 0.56 -0.39 1.81 

Minimum 9 457 0.00026 

Maximum 2 426 3 656 0.99997 

The shares obtained by the exercises have usually been introduced to the stock 

exchange with one month intervals. The observations of the amount of options 

exercised are cumulated by month. The date of the press release is used as the basis 

for the calculation of the market reaction (abnormal return). Usually, the shares are 

introduced to the market between 2-15 days after the announcement. The time period 

for the observations spans the period from 3.2.1994 to 3.3.2000. 

Alexander Corporate Finance is gratefully acknowledged for providing the contract 

specific data. The stock return data is retrieved from Datastream and the press releases 

from the Helsinki Stock Exchange. 

Table 3. Summary statistics for the independent variables 
The variables presented in the table below are: ExeFract: Exercise fraction, the fraction of options that 
were exercised within a time interval, TVLost: The relative time value (Black-Scholes) that is lost by 
an early exercise, measured as (Black-Scholes-value � Intrinsic-value) / Black-Scholes-value, Exe: A 
dummy that gets the value 1 (otherwise zero) if the observation is from a program where options were 
only given to the executives of the firm, Tax: A dummy that gets the value 1 (otherwise zero if the 
observation is from the end of the year (December), Prchg: %-Change in share price over the 60 
trading days prior to exercise, Car21: The cumulative OLS-market-model adjusted return for the firm 
share price 21 trading days after the exercise. 

 ExeFract TVLost Exe Tax Prchg Car21 

Mean 0.182 0.362 0.945 0.227 0.164 -0.004

Median 0.062 0.298 1.000 0.000 0.106 -0.017
Standard 
Deviation 0.256 0.252 0.228 0.421 0.314 0.127

Minimum 0.000 0.033 0.000 0.000 -0.709 -0.249

Maximum 1.000 0.985 1.000 1.000 1.464 0.822
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Table 4 Summary statistics for the abnormal returns 
All abnormal returns are estimated using an estimation period of 150 trading days before the 
announcement. The different measurement methods are: CMEAR: Cumulative mean adjusted return 
(CMEAR = Π(0→t)  (1 + (Ri,t - Ŕi)) - 1 , where Ri, is the observed return for security i at day t and Ŕi is 
the simple average of security i:s daily returns in the estimation period (�150,-1)), CAR: Cumulative 
OLS-market model adjusted return (CAR = Π(0→t)  (1 + (Ri,t � αi - βi RM,t)) - 1 , where Ri, is the observed 
return for security i at day t, RM,t is the HEX-general index return for day t, and αi and βi are OLS 
values from the estimation period (�150,-1)), CMAR: Cumulative market adjusted return 
(CMAR = Π(0→t)  (1 + (Ri,t - RM,t)) - 1 , where Ri, is the observed return for security i at day t, RM,t is the 
HEX-general index return for day t. The number after the method prefix represents the number of days 
included in the event window (e.g. 7 stands for days 0 to +6 where day 0 is the announcement day). 
The standard deviation is calculated for the cross section of the abnormal returns.  

Mean Median Standard deviation

CMEAR1 -0.005 0.001 0.026
CMEAR7 0.011 -0.008 0.155
CMEAR10 -0.005 -0.021 0.129
CMEAR21 -0.004 -0.026 0.152
CAR1 -0.002 -0.002 0.026
CAR7 0.002 -0.007 0.107
CAR10 -0.010 -0.018 0.095
CAR21 -0.011 -0.017 0.099
CMAR1 -0.003 0.000 0.023
CMAR7 0.006 -0.006 0.127
CMAR10 -0.007 -0.013 0.109
CMAR21 -0.011 -0.021 0.111  

 

C. The regression models 

This section presents the regression models used to test the hypothesis stated in 

Section IV.  

(i) The market reaction model 

To test the market reaction hypothesis I use the following regression model:  

it it it it itER ExeFract TVLost D Exe D Tax= + + + +
0 1 2 3 1 4 2β β β β β   

Where i and t index firms and time, respectively, and 
itER is the Excess return, the 

regression is estimated with three different measures of excess return: 1) Mean 

adjusted returns, 2) Market adjusted returns, and 3) OLS market model adjusted return 
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(Brown and Warner, 1985).10 These excess returns are then estimated 

cumulatively for four time periods: 1 day, 7 days, 10 days and 21 days (from the day 

of the announcement onwards, including the day of the announcement).
itExeFract  is 

the exercised fraction, the fraction of options that were exercised in within a time 

interval. 
itTVLost  is the relative time value that is lost by an early exercise calculated 

as follows: The difference between the Black and Scholes (1973) value and the 

absolute gain from exercise as a percentage of the total Black-Scholes value of the 

option (BlackScholes-(StockPrice-Strike))/BlackScholes. The close price for the day 

for the introduction to the exchange is used and the Black-Scholes value is estimated 

using one-year historical volatility and a 3-month Helibor11 for that date. Exeit
 is a 

dummy variable that gets the value 1 (otherwise zero) if the observation is from a 

program where options were only given to the executives of the firm, and Taxit
is a 

dummy variable that gets the value 1 (otherwise zero if the observation is from the 

end of the year (December). This is used to control for the tax-planning discussed in 

Section III. The expected signs for all the different coefficients 
1

β ,
2

β  ,
3 4

β β,  are 

negative. 

(ii) The effect of relative time-value lost at exercise 

To test the rational behavior hypothesis I have constructed the following regression 

model: 

TaxDExeDTVLostExeFract itititit 231210 ββββ +++=  

Where the variables are as explained in model (i). In this estimation the expected sign 

for the coefficients (following the hypothesis) are: β 1
 negative, and β 3

 positive 

                                                

10 See Table 4. 
11 Helsinki Interbank offered rate, for observations during 1999-2000 the Euribor 3-month rate is used 
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(iii) Test of effects of stock specific variables on early exercise 

The last regression model is used to test the effects of stock specific variables on early 

exercise: 

21Pr 210
* CarchgExeFractTVLost itititit βββ ++=  

Where variables as in model (i) and 

it
chgPr is the %-change in share price over the 60 trading days prior to exercise and 

itCar21  is the cumulative OLS-market-adjusted return for the firm share price 21 

trading days after the exercise. The expected signs for the coefficients are: 
1

β   

positive and
2

β  negative. 

VI. Results 

The results of the three estimated models can be found in tables 5 and 6. All results 

are obtained using OLS. 

As can be seen from Table 5 no consistent market reaction can be documented given 

the investigated variables for the sample of stock option exercises. A negative relation 

is found for the exercised fraction variable only in the case of 21-day market adjusted 

returns. In addition to this, the only statistically significant finding is a level 

difference between stock option plans granted to the whole personnel and those 

granted only to the executives. This result also seems to be robust for different 

methods of estimating the abnormal return. However, the result is likely to be a result 

of company specific differences and does not give room for generalization. The 

observations for programs for non-executives are from three firms (out of a total of 34 

firms) and present only 5,5% of the observations. It is however noteworthy that this 

result is consistent with the hypothesis that the market expects the executives to have 

more inside information and thus reacts accordingly. 
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Table 5. Estimated results for the market reaction model 
Results from the market reaction model where dependent variable(s) are CMEAR: Cumulative mean 
adjusted return (CMEAR = Π(0→t)  (1 + (Ri,t - Ŕi)) - 1 , where Ri, is the observed return for security i at 
day t and Ŕi is the simple average of security i:s daily returns in the estimation period (�150,-1)), CAR: 
Cumulative OLS-market model adjusted return (CAR = Π(0→t)  (1 + (Ri,t � αi - βi RM,t)) - 1 , where Ri, is 
the observed return for security i at day t, RM,t is the HEX-general index return for day t, and αi and βi 
are OLS values from the estimation period (�150,-1)), CMAR: Cumulative market adjusted return 
(CMAR = Π(0→t)  (1 + (Ri,t - RM,t)) - 1 , where Ri, is the observed return for security i at day t, RM,t is the 
HEX-general index return for day t. The number after the method prefix represents the number of days 
included in the event window (e.g. 7 stands for days 0 to +6 where day 0 is the announcement day).The 
independent variables are: ExeFract: Exercise fraction, the fraction of options that were exercised in 
within a time interval, TVLost: The relative time value (Black-Scholes) that is lost by an early exercise, 
measured as (Black-Scholes-value � Intrinsic-value) / Black-Scholes-value, Exe: A dummy that gets 
the value 1 (otherwise zero) if the observation is from a program where options were only given to the 
executives of the firm, Tax: A dummy that gets the value 1 (otherwise zero if the observation is from 
the end of the year (December) 

Dependent Variable / T-Stat ExeFract TVLost Exe Tax Constant 

CMEAR1 0.024 -0.047 0.003 -0.014 0.022 

(t-stat) 0.428 -0.842 0.045 -0.406 0.339 

CMEAR7 -0.009 -0.041 -0.202* 0.008 0.224* 

(t-stat) -0.144 -0.627 -2.800 0.209 2.977* 

CMEAR10 0.007 -0.015 -0.149* 0.025 0.144* 

(t-stat) 0.108 -0.244 -2.184 0.670 2.016* 

CMEAR21 -0.031 -0.014 -0.049 0.064** 0.038 

(t-stat) -0.548 -0.249 -0.764 1.855 0.572 

CAR1 0.025 -0.023 -0.018 0.002 0.025 

(t-stat) 0.842 -0.759 -0.548 0.112 0.740 

CAR7 -0.034 -0.026 -0.203* -0.027 0.227* 

(t-stat) -0.592 -0.434 -3.096 -0.758 3.329* 

CAR10 -0.014 -0.020 -0.142* -0.016 0.149* 

(t-stat) -0.257 -0.376 -2.375 -0.489 2.382* 

CAR21 -0.052 -0.017 -0.061 0.017 0.058 

(t-stat) -1.393 -0.438 -1.450 0.749 1.324 

CMAR1 0.008 -0.044 0.026 -0.025 0.006 

(t-stat) 0.144 -0.779 0.417 -0.743 0.099 

CMAR7 -0.064 -0.034 -0.170* -0.030 0.207* 

(t-stat) -1.064 -0.557 -2.501 -0.829 2.923* 

CMAR10 -0.039 -0.040 -0.127** -0.016 0.149* 

(t-stat) -0.667 -0.682 -1.948 -0.448 2.201* 

CMAR21 -0.116* -0.063 -0.036 0.014 0.064 

(t-stat) -2.869 -1.531 -0.799 0.562 1.359 
* = significant at the 5% level 
**= significant at the 10% level 
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There are three plausible sources for the lack of a consistent market reaction in 

this model. First, it can be assumed that the market does not consider the information 

revealed by the exercise important with respect to other information that is available, 

and second personal qualities and preferences (such diversification, need for liquidity, 

age etc.) are more important determinants of exercise policy than the determinants 

presented here and the market is aware of this. Third, the small sample size 

significantly reduces the possibility of obtaining statistically significant results. 

The effect of the relative time-value lost at exercise is tested in model two (Panel A 

Table 6). As can be seen there is no statistical relation between the variables and thus 

the model fails to explain the determinants of the fraction exercised at a specific point 

of time. The reasons for this failure are probably the same as for the market reaction 

model. The determinants of the exercise policy are more closely related to personal 

attributes such as wealth and willingness to carry risk, which cannot be included in an 

aggregate firm level model. 

Panel B of Table 6 presents the results from the stock specific effects-model. I find 

some evidence of a negative relationship between future abnormal return and exercise 

intensity. The exercise intensity is measured by a proxy (exercised fraction multiplied 

with time value lost) and the idea is to reveal whether variables related to the stock 

price movement can explain the exercise behavior. The finding is in line with the 

hypothesis presented the use of price-relevant private information in the exercise 

decision. In other words I find that the intensity of the exercising is smaller when the 

company share price performs abnormally well in the three weeks following 

exercise12. This finding is also supported by previous studies by Carpenter and 

Remmers (2001) and Huddart and Lang (2002). The argument here being that it is 

possible to assume that the executives have some private information about future 

prospects and can use this information when deciding how much of their options they 

                                                

12 The three week period is motivated by the monthly observation of exercises. 
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will exercise13. Historical return is also examined in this model. However no 

statistically significant relationship can be documented. 

Table 6 The results from the estimations of the rational behavior and the stock 

specific effects models 

In Panel A the estimated regression where the dependent variable is ExeFract: Exercise fraction, the 
fraction of options that where exercised in within a time interval and the independent variables are 
TVLost: The relative time value (Black-Scholes) that is lost by an early exercise, measured as (Black-
Scholes-value � Intrinsic-value) / Black-Scholes-value, Exe: A dummy that gets the value 1 (otherwise 
zero) if the observation is from a program where options were only given to the executives .of the firm, 
Tax: A dummy that gets the value 1 (otherwise zero if the observation is from the end of the year 
(December). 
In Panel B the estimated regression where the dependent variable is ExeFract multiplied with TVLost 
and the independent variables are Prchg: %-Change in share price over the 60 trading days prior to 
exercise, Car21: The cumulative OLS-market-adjusted return for the firm share price 21 trading days 
after the exercise (CAR = Π(0→t)  (1 + (Ri,t � αi - βi RM,t)) - 1 , where Ri, is the observed return for 
security i at day t, RM,t is the HEX-general index return for day t, and αi and βi are OLS values from the 
estimation period (�150,-1)). 

Panel A  Panel B 

 Coefficient T-Stat P-Value   Coefficient T-Stat P-Value 

TVLost -0.244 -0.722 0.472  Prchg -0.024 -1.475 0.143

Exe -0.030 -0.272 0.786  Car21 -0.069 -1.735** 0.086

Tax -0.013 -0.217 0.829  Constant 0.041 7.268 0.000

Constant 0.425 1.354 0.179    
**= significant at the 10% level 
 

In order to more closely examine the relationship between the three week abnormal 

return and the fraction exercised I calculate the average abnormal return following the 

exercises. The results are presented in Table 7. The results indicate that on average the 

market reaction to option exercise slightly negative. In line with the findings of 

Huddart and Lang (2002) and earlier finding of Carpenter and Remmers (2001) there 

seems to be some evidence of use of private information. The subsequent abnormal 

                                                

13 The causality of the relation between the exercise intensity and the abnormal return can not be 
decisively determined from the results of the tests. It is also possible that the market observes the 
executives actions and reacts accordingly. 
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returns are on average smaller for all three measurement methods in the sample 

with the largest exercise fraction as compared to the smallest. Furthermore this 

difference is significant for the market-model adjusted (10% level) and for the market 

adjusted (5%-level) returns. This gives some indication of that either the exercise 

fraction sends a signal to the market or the option holders use private information to 

time their exercises. 

Table 7. Average abnormal returns following stock option exercise 
Table 7. presents the 21 calendar day average cumulative abnormal return following option exercise for 
three different samples (all exercises, 25% largest exercise fraction and 25% smallest exercise 
fraction). The total sample size is 110. The probability of equal means (for samples 1 and 2) are tested 
using t= mean1 � mean2 / √ (var(1)/n1+ var(2)/n2). 
All abnormal returns are estimated using an estimation period of 150 trading days before the 
announcement. The different measurement methods are: CMEAR: Cumulative mean adjusted return 
(CMEAR = Π(0→t)  (1 + (Ri,t - Ŕi)) - 1 , where Ri, is the observed return for security i at day t and Ŕi is 
the simple average of security i:s daily returns in the estimation period (�150,-1)), CAR: Cumulative 
OLS-market model adjusted return (CAR = Π(0→t)  (1 + (Ri,t � αi - βi RM,t)) - 1 , where Ri, is the observed 
return for security i at day t, RM,t is the HEX-general index return for day t, and αi and βi are OLS 
values from the estimation period (�150,-1)), CMAR: Cumulative market adjusted return 
(CMAR = Π(0→t)  (1 + (Ri,t - RM,t)) - 1 , where Ri, is the observed return for security i at day t, RM,t is the 
HEX-general index return for day t.  

  CMEAR21 CAR21 CMAR21 
        
All exercises -0.2% -0.4% -0.8%
        
Exercise fraction smallest 25% 1.9% -1.6% 2.2%
Exercise fraction largest 25% -2.6% -4.0% -6.0%
        
Probability of equal means 0.1356 0.0820 0.0005

 

In summary, the results suggest that only a part of the variation in exercise behavior 

can be explained by firm-wide variables. However, some evidence of use of private 

information (or market reaction to a value signal) is documented.  

VII. Conclusions 

In this paper I investigate the exercise policy of the executive stock option holders in 

Finland. The empirical tests are conducted with aggregated firm level data from 34 

firms and 41 stock option programs. The effects of stock specific variables on 

exercise intensity are tested and a marginally significant negative relationship 
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between future abnormal return and exercise intensity is documented. The 

exercise intensity is measured by a proxy (exercised fraction multiplied with time 

value lost) and the idea is to reveal whether variables related to the stock price 

movement can explain the exercise behavior. The finding is in line with the 

hypothesis presented the use of price-relevant private information in the exercise 

decision. In other words I find that the intensity of the exercising is smaller when the 

company share price performs abnormally well in the three weeks following exercise.  

This paper also studies the relationship between relative time-value lost, exercised 

fraction and the subsequent market reaction. However, no continuous relationship can 

be documented between these variables. The test results reveal that there is no 

evidence of a consistent market reaction to exercise fraction revealed by the examined 

disclosures. However, a closer examination of subsequent abnormal return and the 

fraction exercised reveals that there is some evidence of that subsequent abnormal 

returns are on average smaller in the sample with the largest exercise fraction as 

compared to the smallest. This is well in line with the findings of Huddart and Lang 

(2002) and Carpenter and Remmers (2001). In contrast to their studies the information 

of exercises in Finland is public and thus no conclusion can be drawn of whether the 

presented results indicate a market reaction to the exercises or the use of private 

information to time exercises. Furthermore, Huddart and Lang (2002), find evidence 

of significant abnormal returns following exercise as long as six months after the 

exercise event. In Finland however, the time between exercise and disclosure of 

exercise is much shorter than in the U.S. and prices are accordingly expected to adjust 

more rapidly. 

The relationship between the relative time-value lost and the fraction exercised is also 

tested. The results however indicate that that there is no relation between the relative 

time value lost and the aggregated decision to exercise a larger or smaller portion of 

the outstanding options. 
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APPENDIX A 

The deriving of Equation (4) is shown below. Equation (4) represents the pay off 

gained by exercising the options at t1 and keeping until t2 the shares that are not 

needed to pay the tax and the loan. I denote the fraction of the shares needed to cover 

the income tax and loan payments by FractionTax+Loan (see Section III). The pay off is 

decided by a simple equation where (1 � FractionTax+Loan )  N * Pt2 is the end value of the 

shares remaining after tax and loan payments and (1 � FractionTax+Loan )  N (Pt2 - Pt1) 

TAXcapital is the tax that has to be paid for capital gains (received between t1 and t2). 

The difference of these two is the received pay off (Π2): 

Π2 = (1 � FractionTax+Loan )  N * Pt2  �  (1 � FractionTax+Loan )  N (Pt2 - Pt1) TAXcapital , 

which can be rewritten as follows: 

Π2 = (1 � FractionTax+Loan )  N *  (Pt2 � (Pt2 - Pt1)* TAXcapital ) .      (4) 

 

By substituting FractionTax+Loan with the fraction needed to pay only the income tax 
(FractionTax) and by reducing the end pay with the amount needed to pay the loan 
(N * S * (1 + R)) I receive Equation 5.  

Π3 = (1 � FractionTax )  N *  (Pt2 � (Pt2 - Pt1)* TAXcapital ) �  (N * S * (1 + R))   (5) 

Note: In Equations 4 and 5 the value of the tax deductions is included. Tax deductions 

(capital gains loss) can be made from capital gains taxes during the following three 

years (if Pt2 is smaller than P t1). 
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Essay 2: 

 

Factors Driving Stock Option Grants � Empirical Evidence from Finland 

 

 

 

Abstract 

This study contributes to the executive stock option literature by looking at factors 

driving the introduction of such a compensation form on a firm level. Using a discrete 

decision model I test the explanatory power of several agency theory based variables 

and find strong support for predictability of the form of executive compensation. 

Ownership concentration and liquidity are found to have a significant negative effect 

on the probability of stock option adoption. Furthermore, I find evidence of CEO 

ownership, institutional ownership, investment intensity, and historical market return 

having a significant and a positive relationship to the likelihood of adopting a 

executive stock option program.  

JEL classification: G30, G39 

Keywords: Executive stock options, stock option adoption 
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I. Introduction 

Executive stock options represent a well documented area in corporate finance 

literature. During the past two decades many papers have examined the market 

reaction to the announcement of stock option grants (see, e.g., Tehranian and 

Waegelein, 1985; DeFusco et al., 1990). The results have mainly found a positive link 

between announcements of stock option plans and shareholder wealth. The literature 

(e.g., Yermack, 1997) offers two alternative interpretations of these results. Firstly, 

the stock options might encourage the executives to make better decisions. Secondly 

the executives might have influence on when the stock options are introduced and 

they might try to time the introduction to moments preceding good news. However, 

the studies have not dealt with the firm specific factors driving the introduction of a 

stock option compensation scheme. This study contributes to the stock option 

literature by investigating the factors affecting the decision to adopt a stock option 

program. 

Since the seminal articles by Jensen and Meckling (1976) and Jensen (1986) agency 

theory1 has evolved to be the leading explanation for interdependencies among 

executive compensation, ownership structure, firm capital structure, and different 

control mechanisms. According to agency theory the incentive conflicts between 

managers and shareholders are mitigated by direct equity ownership, monitoring by 

the board of directors (see, e.g., Fama and Jensen, 1983), ownership concentration 

(e.g., Shleifer and Vishny, 1986) and incentive based compensation (e.g., Smith and 

Watts, 1982; Mehran, 1992). Since the mid 80s stock options have become 

increasingly popular as a form of incentive compensation both in the U.S. and 

internationally2. Since stock options offer intense incentives and can be used for 

                                                

1 Other influential papers include Ross (1973), Holmström (1979, 1982), Fama (1980), and Grossman 
and Hart (1983). 
2 By September 2000, 106 out of 157 firms listed on the Helsinki Stock Exchange had adopted a 
executive stock option program. In Finland the use of stock options as compensation is thus second 
most common in Europe after Great Britain, Baer (2000). 
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executive compensation, it is well justified to examine whether factors 

related to agency cost can explain which companies adopt such a compensation form. 

Looking at factors driving the adoption of stock option based compensation is 

interesting since the potential agency costs might vary substantially across firms and 

time, and this might serve as an explanation for the observed variation in the methods 

of compensation. In addition to the agency theory related questions there may exist 

other complementary reasons for choosing stock options as a method of 

compensation. As stock option compensation involves a capital market transaction the 

popularity of adopting such a contract may be affected by recent stock market 

conditions and the availability of other compensation forms.3 In this study, I 

investigate the effect of both agency cost and contracting environment related factors 

to the likelihood of a stock option adoption. The study is conducted on data for 

Finnish publicly listed firms which allows for a comprehensive and reliable coverage 

of the firms� financial statements, stock option programs and ownership structure. 

Several previous studies, such as Smith and Watts (1982, 1986), Mehran (1992), and 

Agrawal and Knoeber (1996) find evidence of interdependency between managerial 

shareholding, compensation contracts, board structure and ownership concentration. 

The evidence also indicates that investment and financing decisions are affected by 

the methods for controlling agency costs.  Studies such as Core et al. (1999) and 

Himmelberg et al. (1999) find that the governance structure explains cross-sectional 

variation in CEO compensation and ownership. On the other hand Yermack (1995) 

finds no evidence of agency theory related variables having explanatory power for 

patterns in stock option awards. Core et al. (1999) also find evidence of firms with 

weaker governance structures performing worse. Himmelberg et al. (1999) again find 

no evidence of changes in managerial ownership affecting firm performance. 

                                                

3 The willingness to adopt a stock option program can be effect by the recent stock market 
developments as it affects the wealth of the shareholders giving the stock options. In certain situations 
firms might choose stock options instead of cash pay if the cash-flow of the firm is low due to, e.g., 
extensive growth. 



 72

In their study of managerial stock ownership and compensation, Chung and 

Pruitt (1996) find support for theories suggesting that compensation and ownership 

are jointly determined with the firms� Tobin�s Q ratio. They also find evidence of 

managerial ownership increasing with the number of years the CEO has been 

employed. In a study, using similar methodology as the one that is used in this study, 

Costigen and Lovatta (1999) analyze firms that adopt EVA4-based managerial 

compensation. They find support for an inverse relation between managerial 

ownership and EVA-adoption. In line with agency theory predictions they also find 

that institutional ownership, firm size and risk are related to the use of EVA as a 

compensation form. 

This paper analyzes the factors driving a stock option grant using data for Finnish 

publicly listed firms. By estimating a Probit model, with stock option adoption being 

the dependent variable, I find strong evidence of several agency theory based 

variables having explanatory power on the likelihood of a stock option grant. 

Ownership concentration and liquidity are found to have a significant negative effect 

on the probability of stock options being a part of the compensation. Furthermore, 

CEO ownership, institutional ownership, investment, and historical market return are 

significantly positively related to the likelihood of adopting a executive stock option 

program. 

The remainder of this paper is organized as follows. Section II presents the data and 

the methodology. Key results from the empirical tests are displayed in Section III. 

Finally, Section IV provides summary and conclusions. 

 

 

                                                

4 EVA (Economic Value Added) is a registered trademark of Stern, Stewart & Co. 
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II. Data and Methodology 

A. Data Sources and Time Period 

The data5 used in the empirical tests are consolidated from five different sources: 

Financial statement data is retrieved from the Datastream company accounts database 

and from the Nordic Accounting Network, stock option data is provided by Alexander 

Corporate Finance, and ownership data is collected from Pörssitieto and from The 

Finnish Central Securities Depository (APK).  

The total sample covers the time period of 1994-1999 and includes 80 stock option 

grants (39 first contracts and 41 follow-up contracts). The stock options are granted at 

the annual general meeting, typically held in April-May, and the corresponding 

ownership and financial statement data is observed at the end of the previous fiscal 

year (1993-1998). In addition to the observations of stock option grants the sample 

includes observations of firms that either do not use stock options as compensation 

(clean control group) or have not yet introduced a stock option program (years 

preceding stock option grant). However, firm-years after an introduction of a stock 

option program are excluded, which reduces the sample size substantially. This 

exclusion is done to ensure that the explanatory factors are measured at the time 

preceding the introduction and thus correspond to the environment where the 

contracts were introduced. The development of the total sample through the time 

period is presented in Table 1 below.  

                                                

5 The able assistance of Stefan Pettersson in collecting the data is gratefully acknowledged. The author 
whishes to thank Alexander Corporate Finance for providing the stock option data. 
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Table 1. 

The number of observations from different years in the final sample 

End of Fiscal Year (a) 1993 1994 1995 1996 1997 1998 Total Number 
of Firm-Years

Total Number 
of Firms

First Stock Option 
Introduction

14 0 3 8 10 4 39 39

Follow-up Stock 
Option

0 2 4 11 16 8 41 35

No Stock Option Firm-
Years

8 12 16 20 22 23 101 27

Firm-Years Before 
Stock Option

5 11 14 10 3 0 43 17

Total 27 25 37 49 51 35 224 86 (b)  
(a) The observed stock option grants occur at the annual general meeting of the following year (1994-1999) 
(b) The total number of firms is not the sum of firms for the different sub-samples, since they might include 
observations for same firms 
 

The firms that have not adopted stock options6 are selected randomly and when the 

data from all sources is consolidated the sample size is reduced to 224 firm-year 

observations for 86 firms. The randomly selected clean control group consists of 101 

firm-year observations for 27 firms. An important feature of the control group is that 

it focuses on small as well as large firms (sales vary from 2.89 million euro to 3623 

million euro) and on firms from a variety of industries (including media and 

publishing, transportation, manufacturing, energy, forestry, technology, etc.), thus 

providing the variation necessary to conduct statistical tests. A randomly selected 

sample of non-stock-option firms is used to maintain balance in the discreet 

dependent variable (between firm-years with options and firm-years without). There 

is however, a trade-off between the balance in the dependent variable and the lack of 

power in the statistical tests due to a small sample size. The clean control group is 

thus allowed to be somewhat larger (101 observations vs. 80 observations) to enable 

the statistical tests. Furthermore, to control for potential sample selection bias 

introduced by the randomly selected control group I perform all tests with two 

                                                

6 It is worth noting that these firms might have adopted a stock option compensation program after the 
time period of the investigation. 
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additional samples: First, a sample that also includes firm-years before stock 

option adoption (reported in Table 7.), and second, a sample consisting of one 

observation per firm (individual means).7 

B. Methodology 

The aim of this research is to find factors driving stock option adoption, a discrete 

decision model is used. In this model the dependent variable takes the value 1 if a 

firm introduces a stock option program during a certain year and is otherwise 0. The 

following model is estimated using probit. 

Stock Option Introduction (1/0) = 

f (CEO Ownership, Ownership Concentration, Institutional Ownership, Foreign 

Ownership, Firm Size, Dividends, Leverage, Risk, Liquidity, Asset Structure, 

Investment Intensity, Growth Opportunities, Stock Price Appreciation, Historical 

Stock Market Return) 

The definition and the motivation of the independent variables is discussed next. 

C. Variable Selection and Measurement 

CEO Ownership. Is measured as the percentage of shares owned by the CEO at the 

end of the fiscal year. The variable gets the value zero if the CEO is not among the 20 

largest shareholders8. As pointed out by Jensen and Meckling (1976) the equity 

ownership of the CEO is most clearly connected to the amount of agency costs. 

Beatty and Zajac (1994) found that the larger the CEO�s equity investment the more 

                                                

7 The individual means specification also controls for potential problems caused by autocorrelation in 
the error terms for observations drawn from the same firm at consecutive times. 
8 Only the 20 largest shareholders are recorded in Pörssitieto. However, at maximum the 20th largest 
shareholder can hold 1/20 of the firm shares. In practice the holdings are however much smaller (1-
2%). 
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unlikely is it that stock options will be included in the compensation package. 

Mehran (1992) also found evidence of an inverse relationship between the share 

ownership of the CEO and the amount of stock options used. 

Ownership Concentration. Ownership concentration is proxied by calculating the 

fraction of shares held by the three largest shareholders. A shareholders stands for the 

total cost of monitoring even if the benefits are shared with other shareholders in 

proportion to their ownership. This leads to large shareholders being more interested 

in monitoring the management and to an expected negative relationship between 

ownership concentration and stock option compensation due to this substitution 

effect. (see, e.g., Hoskinsson and Turk, 1990). 

Institutional Ownership. Is measured as a dummy-variable which takes the value 1 if 

an institutional investor is among the three largest shareholders (0 otherwise). 

Institutional investors often hold large portions of firms and have thus large interest in 

developing the firm governance and compensation structure. This is enhanced by the 

fact that it might be difficult for an institutional owner to sellout its� shares without 

market impact. David et al. (1998) found that the level of CEO compensation is lower 

for firms with larger institutional ownership, but that the CEOs of these firms receive 

a larger fraction of their compensation in the form of incentive contracts. 

Foreign Ownership. The fraction of shares held by foreign investors. Due to larger 

informational asymmetry foreign investors are likely to favor firms that adopt 

incentive based compensation. In addition foreign investors often represent 

sophisticated investment professionals that are familiar with different compensation 

methods. 

Firm Size. The natural logarithm of sales is used to proxy firm size. Size is a 

determinant of CEO pay as pointed out by Jensen (1986). Jensen and Meckling (1976) 

also state that larger firms are more difficult to monitor, which again motivates the 

possibility of larger scales of incentive compensation for larger firms. 
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Zero-Dividends. A dummy-variable that receives the value 1 if the firm does not 

pay dividends. Yermack (1995) found evidence that firms that have zero-dividends 

use more stock option based compensation. The intuition behind the results is that 

firms with less cash-flow use stock options to compensate a lower level of cash pay. 

Leverage. The proxy for leverage is long-term debt to total assets. Mehran (1992) 

found that companies that used stock options also displayed higher leverage ratios. 

This is in line with the expectation that stock options encourage the management to 

increase firm risk. However, Jensen (1986) argues that debt serves as a control 

mechanism which reduces agency costs. 

Risk. Firm risk is measured as the return volatility of the share price. The volatility is 

estimated  using weekly returns (52) for the fiscal year. Beatty and Zajac (1994) argue 

that firm risk reduces the probability of usage of stock options for compensation. The 

argument is based on the managements� human capital risk which is tied to the 

company performance and makes them reluctant to further increase the firm specific 

risk. However, the potential value of the stock options is higher for companies with 

higher total share price risk. This again might encourage the management willingness 

to receive this type of compensation. 

Liquidity. Quick-ratio is used as a proxy for corporate liquidity. Liquidity is included 

among the factors for two reasons. On one hand lack of liquidity might increase the 

probability of a stock option grant as it might be a sign of low cash flow and hence 

low capability of cash compensation. On the other hand low liquidity might reduce 

agency costs as the management has less possibilities for excessive unproductive 

investments. 

Asset Structure. The fraction of tangible, long-term assets to total assets is used to 

proxy firm asset structure. If a large fraction of the assets are tangible the firm is 

expected to be easier to monitor. I hence expect an inverse effect of asset structure on 

the probability of stock option adoption. 
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Investment Intensity. The investment intensity for the firm is proxied by the 

fraction of investments in long term assets to sales. Himmelberg et al. (1999) found 

evidence of higher CEO ownership in firms where the investment intensity is above 

average. The investments also serve as a proxy for growth which typically is 

associated to a enhanced need of monitoring. 

Growth Opportunities. The Market-to-Book ratio is used as a proxy for Growth 

opportunities. Firms with high Market-to-Book ratios have proportionally a large 

amount of intangible assets that may make the monitoring of the firm more 

complicated and increase the impact the management can have on firm performance. 

Historical Stock Price Appreciation. The historical return for one year is used to 

proxy the owners willingness to dilute their ownership. If the historical price 

movement is positive, it is possible to assume that the owners are more willing to give 

a part of the wealth as stock options in compensation for further positive return. It is 

also assumed that due to behavioral the management might be more willing to accept 

options in favorable stock market climates. 

Historical Stock Market Return. The one-year return for the HEX-portfolio index is 

used to proxy stock market climate. Market climate is expected to affect the 

willingness of the management to receive compensation in form of stock options. As 

most of the stock options still remain unadjusted for market movements one can argue 

that negative market climate might be viewed as an extra risk from the managements� 

point of view.  

The variable measurement and the expected signs are summarized in Table 2 below.
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Table 2. 

The measurement of the independent variables and the expected/hypothesized signs 
for the variables 

Variables Definition Expected sign

CEO Ownership Fraction of shares held by CEO (applicable if CEO 
among 15 largest shareholders, else 0%)

-

Ownership Concentration Fraction of shares held by three largest 
shareholders

-

Institutional Ownership Dummy Variable: 1 if a institution is among three 
largest shareholders

+

Foreign Ownership Fraction of shares held by foreign investors +

Firm Size Natural logarithm of sales +

Zero-Dividends (b) Dummy Variable: 1 if firm pays zero dividends +

Leverage Fraction of Long-Term Debt to Total Assets +/-

Risk Stock Return Volatility: Standard deviation p.a. 
measured using week-returns

+/-

Liquidity Quick Ratio: (Cash + Financial Assets + 
Receivables)/ Short Term Debt

+/-

Asset Complexity Fraction of Fixed Assets to Total Assets -

Investment Intensity  Fraction of Investments in Long-Term Assets to 
Sales

+

Growth Opportunities Market-to-Book ratio +

Stock Price Appreciation 1-Year Stock Return +

Market Return 1-Year Return for the HEX portfolio index +
 

III. Empirical Results 

A. Sample Characteristics 

Summary statistics for the independent variables for the whole sample are presented 

in Table 3. The mean figures reveal interesting information about the ownership 
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structure of the sample firms. The Finnish firms in this sample seem to display a 

large degree of ownership concentration (on average 45% of the shares are held by the 

three largest shareholders) and low degree of CEO ownership. Table 3 also reveals 

that there is a large cross-sectional variation in most of the variables that are used to 

proxy ownership concentration, growth and investments, and firm size. 

Table 3 

Summary Statistics for the independent variables for the total sample (n=224). All 
firms were listed on the Helsinki Stock Exchange during the time period 1993-1998. 
The data is consolidated from Datastream, Nordic Accounting Network, Pörssitieto 
and The Finnish Central Securities Depository (APK). The sample includes 80 firm-

years of stock option grants (39 first contracts and 41 follow-up contracts) 

Variables Mean Median Minimum Maximum

CEO Ownership 0.014 0.000 0.000 0.405
Ownership Concentration (a) 0.446 0.412 0.029 0.961
Institutional Ownership (b) 0.723 1.000 - -
Foreign Ownership 0.155 0.077 0.000 0.914

Firm Size (Sales) 4471.939 1059.696 10.293 68836.664
Zero-Dividends (b) 0.219 0.000 - -
Leverage (Long-Term Debt/Total Assets) 0.535 0.543 0.009 0.993
Risk (Stock Price Volatility) 0.394 0.356 0.174 1.069
Liquidity (Quick Ratio) 1.396 1.048 0.068 9.525
Asset Complexity (Fixed Assets/ Total Assets) 0.571 0.560 0.007 0.995
Investment Intensity (Investments/Sales) 0.347 0.053 -10.244 35.834
Growth Opportunities (M/B) 1.842 1.359 0.172 13.485

Stock Price Appreciation 0.323 0.225 -0.688 3.182

 
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 

Table 4 displays average values for the independent variables for the four sub 

samples. The ownership variables reveal some preliminary evidence of differences in 

averages between the sub samples. The average ownership concentration for firms 

that have not adopted stock options is 53%, when the corresponding figure for the 

first adopters 32%. A similar difference can also be observed for the variable 

measuring institutional ownership. It also seems that the companies that the firm size 

of the adopters is larger than that of the no stock option firms. 
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Table 4 

Average values for the independent variables for the four sub samples. All firms were 
listed on the Helsinki Stock Exchange during the time period 1993-1998. The data is 
consolidated from Datastream, Nordic Accounting Network, Pörssitieto and The 
Finnish Central Securities Depository (APK).  

Variables
First Stock 

Option 
Introduction

Follow-up 
Stock 

Option

No Stock 
Option Firm

Years 
Before 
Stock 

Option
(n=39) (n=41) (n=101) (n=43)

CEO Ownership 0.014 0.020 0.016 0.005
Ownership Concentration (a) 0.325 0.323 0.534 0.467
Institutional Ownership (b) 0.872 0.878 0.634 0.651
Foreign Ownership 0.172 0.315 0.116 0.079

Firm Size (Sales) 5733.946 9678.382 2307.621 3446.676
Zero-Dividends (b) 0.179 0.049 0.238 0.372
Leverage (Long-Term Debt/Total Assets) 0.577 0.564 0.515 0.515
Risk (Stock Price Volatility) 0.377 0.354 0.382 0.475
Liquidity (Quick Ratio) 1.276 1.055 1.676 1.170
Asset Complexity (Fixed Assets/ Total Assets) 0.508 0.546 0.585 0.622
Investment Intensity (Investments/Sales) 0.836 0.641 0.044 0.336
Growth Opportunities (M/B) 1.882 2.392 1.799 1.380

Stock Price Appreciation 0.606 0.444 0.239 0.147  
 
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 

B. Correlation among the Variables 

The Pearson correlation coefficients among the independent variables are presented in 

Table 5 below. The largest correlation are observed between firm risk and zero 

dividends that seems natural assuming that firms in high growth industries do not pay 

dividends. Furthermore, Table 5 reveals that there is large (>0.3) correlation between 

leverage and liquidity, asset complexity and foreign ownership, firm size and foreign 

ownership, firm size and ownership concentration, and between zero dividends and 

ownership concentration. However, on average the absolute value of the correlation 

among the independent variables is 0.13 which can be considered relatively low and 

should therefore not induce methodological problems. 



 

Table 5 

Pearson correlation coefficients among the independent variables. The sample includes firms listed on the Helsinki Stock Exchange during the 
time period 1993-1998. The data is consolidated from Datastream, Nordic Accounting Network, Pörssiteto and The Finnish Central Securities 
Depository (APK). The sample includes 80 firm-years of stock option grants (39 first contracts and 41 follow-up contracts) 

Variables 1 2 3 4 5 6 7 8 9 10 11

1 CEO Ownership 1.00
2 Ownership Concentration (a) 0.05 1.00
3 Institutional Ownership (b) -0.15 -0.24 1.00
4 Foreign Ownership -0.12 -0.15 0.00 1.00
5 Firm Size (Sales) -0.13 -0.36 0.23 0.39 1.00
6 Zero-Dividends (b) -0.06 0.32 -0.11 -0.08 -0.17 1.00
7 Leverage (Long-Term Debt/Total Assets) -0.13 -0.11 0.07 0.10 0.11 0.21 1.00
8 Risk (Stock Price Volatility) 0.09 0.27 0.03 -0.06 -0.12 0.54 0.24 1.00
9 Liquidity (Quick Ratio) 0.04 -0.07 -0.02 -0.07 -0.14 0.09 -0.45 -0.08 1.00

10 Asset Complexity (Fixed Assets/ Total Assets) -0.13 0.19 0.01 -0.39 -0.11 0.24 0.04 0.13 -0.04 1.00
11 Investment Intensity (Investments/Sales) -0.07 -0.01 -0.04 0.03 -0.04 -0.07 0.21 -0.07 -0.01 0.17 1.00
12 Growth Opportunities (M/B) 0.11 -0.13 -0.16 0.21 0.19 -0.18 -0.05 -0.08 -0.01 -0.20 -0.03
13 Stock Price Appreciation 0.09 -0.09 0.02 0.10 0.16 -0.10 0.08 0.06 -0.09 -0.04 0.05  

(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
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C. Test Results 

Elasticities at means and t-ratios from the Probit regression are displayed in Tables 6 

and 7. Table 6 displays the results using a clean control group. The control group in 

these regressions consists only of firms that have not introduced stock options during 

the investigated period. This approach is used to minimize disturbances of 

observations for firms that later introduce stock options. The results clearly point out 

that several of the variables used as proxies for agency cost have explanatory power 

on the adoption of stock option programs. In addition to these variables I also find 

evidence of a link between historical market return and the probability of stock option 

adoption. Regarding the variables foreign ownership and leverage the results also 

indicate some, albeit much weaker, relation to the likelihood of a stock option grant. 

As table 6 indicates, the coefficients for ownership concentration, institutional 

ownership, investment intensity, and liquidity have expected signs and are statistically 

significant for both first and follow-up stock option adoptions. This supports the  

hypothesis that ownership structure is a strong determinant of compensation and that 

compensation is used as a substitute to concentrated ownership. Alternatively, the 

negative relation between ownership concentration and the likelihood of stock option 

adoption, can be interpreted as managerial misconduct. In this case, the management 

uses the weak control mechanism (dispersed ownership) to obtain higher 

compensation. The positive sign for institutional ownership is also in line with the 

expectations and the findings of David et al. (1998). Furthermore, as expected from 

the models presented in Section II, I find evidence of investment intensity (measured 

as investments/sales) being a significant factor driving the use of stock options. 

Liquidity also has a significant negative effect on the probability. Furthermore, the 

historical market return also contributes significantly to the model with an expected 

sign. 

The estimated relationship for the CEO ownership variable is positive and significant. 

This finding is somewhat contradictory to earlier findings by, e.g., Beatty and Zajac 

(1994). However, it can be argued that CEO equity ownership can serve as both a 
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complement and a substitute to stock options. In this case it seems that firms 

that adopt stock options also display larger CEO ownership. 

 
Table 6 

Elasticities at means, t-ratios and probability values (in parenthesis) for Probit 
regressions, where the dependent variable is 1 if the company has introduced a stock 
option program and 0 otherwise. Panel A displays observations of first stock option 
grants (39 firm-years) against a control sample consisting of firms (101 firm-years) 

that have not adopted stock options during the investigated time period (1994-1999). 
Panel B displays both first adoptions of stock options and follow-up contracts (41 

firm-years) against the same control group as in panel A. 

n
Log Likelihood ratio (c)
% of right predictions
Cragg-Uhler R-Squared

Elasticity t-ratio prob. Elasticity t-ratio prob.
at means at means

CEO Ownership 0.127 1.63 (0.053) 0.091 2.09 (0.019)
Ownership Concentration (a) -2.159 -3.89 (0.0001) -1.166 -4.30 (0.00001)
Institutional Ownership (b) 0.841 1.88 (0.031) 0.652 2.69 (0.004)
Foreign Ownership 0.083 0.48 (0.318) 0.409 3.45 (0.0004)

Firm Size (ln(Sales)) 1.454 1.33 (0.092) 0.344 0.59 (0.2792)
Zero-Dividends (b) 0.140 0.90 (0.185) -0.019 -0.27 (0.3938)
Leverage -2.068 -1.96 (0.026) -0.433 -0.92 (0.1784)
Risk 0.448 0.49 (0.312) -0.088 -0.21 (0.4158)
Liquidity -0.969 -1.79 (0.038) -0.502 -1.99 (0.024)
Asset Structure -1.966 -2.59 (0.005) -0.235 -0.71 (0.2388)
Investment Intensity 0.510 2.36 (0.01) 0.049 2.33 (0.0104)
Growth Opportunities (M/B) -0.003 -0.01 (0.495) 0.045 0.34 (0.3676)

Stock Price Appreciation 0.006 0.04 (0.484) 0.049 0.57 (0.2839)
Market Return 1.039 3.06 (0.001) 0.393 2.29 (0.0117)
Constant 1.193 0.61 (0.273) 0.162 0.16 (0.4381)

54.9 % 52.0 %

PANEL B

181
88.87

77.3 %

First + follow up
PANEL A

140
67.18

First adopters

85.7 %

 
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
(c) The Log Likelihood ratio is calculated as [�2* logL(0)] � [�2*logL(n)], where n is the maximum number of 
iterations needed for optimal estimate. The Log Likelihood ratio converges to a Chi-squared distribution with 14 
degrees of freedom. The critical (5%)  Chi-squared value is 27.59. 

The results in Table 6 also indicate some significance for the foreign ownership and 

leverage variables. The evidence regarding these factors is however inconclusive. 
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Furthermore I find no (econometric) evidence of firm size, dividends, risk, 

asset structure, growth opportunities, or stock price appreciation being related to stock 

option adoption. 

 
Table 7 

Elasticities at means, t-ratios and probability values (in parenthesis) for Probit 
regressions, where the dependent variable is 1 if the company has introduced a stock 
option program and 0 otherwise. Panel A displays observations of first stock option 

grants (39 firm-years) against a control sample consisting of both firms that have not 
adopted stock options (101 firm-years) and firm years before adoption for firms that 
later adopt stock options (43). Panel B displays both first adoptions of stock options 

and follow-up contracts (41 firm-years) against the same control group as in panel A. 

n
Log Likelihood ratio (c)
% of right predictions
Cragg-Uhler R-Squared

Elasticity t-ratio prob. Elasticity t-ratio prob.
at means at means

CEO Ownership 0.139 1.92 (0.029) 0.118 2.56 (0.006)
Ownership Concentration (a) -1.620 -2.91 (0.002) -1.074 -3.45 (0.0003)
Institutional Ownership (b) 1.263 2.71 (0.004) 0.924 3.43 (0.0004)
Foreign Ownership 0.208 1.25 (0.106) 0.504 4.20 (0.00002)

Firm Size (ln(Sales)) 0.126 0.13 (0.449) 0.226 0.36 (0.361)
Zero-Dividends (b) 0.223 1.16 (0.125) 0.002 0.02 (0.492)
Leverage -1.323 -1.36 (0.088) -0.174 -0.35 (0.365)
Risk -0.714 -0.79 (0.214) -0.554 -1.19 (0.118)
Liquidity -1.015 -1.93 (0.028) -0.575 -2.05 (0.021)
Asset Structure -1.472 -1.92 (0.028) -0.149 -0.39 (0.35)
Investment Intensity 0.153 2.98 (0.002) 0.058 2.36 (0.01)
Growth Opportunities (M/B) 0.077 0.29 (0.388) 0.117 0.79 (0.217)

Stock Price Appreciation 0.128 0.98 (0.165) 0.113 1.33 (0.093)
Market Return 0.854 2.90 (0.002) 0.392 2.30 (0.011)
Constant 0.853 0.39 (0.347) -0.628 -0.53 (0.298)

76.3 %
45.9% 49.9 %

PANEL B
First + follow up

183
64.29

224
101.06

PANEL A
First adopters

83.6 %

 
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
(c) The Log Likelihood ratio is calculated as [�2* logL(0)] � [�2*logL(n)], where n is the maximum number of 
iterations needed for optimal estimate. The Log Likelihood ratio converges to a Chi-squared distribution with 14 
degrees of freedom. The critical (5%) Chi-squared value is 27.59. 

Table 7 above displays the result for the test with a control group consisting of both 

firms that have not adopted stock options during the investigated time period and of 
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years before the adoption for firms that later appear as observations in the 

adopting group. The purpose of these test is to investigate whether the results are 

robust for differences in the control group. In addition to this, the intuition behind 

including the years before the first adoption to the control group is that some of the 

variables perhaps have threshold levels that, when they are reached, increase the 

probability of stock option adoption.  The results from the estimations are the same as 

for the regressions displayed in Table 6. The results thus seem robust for the selection 

of the control group, and it seems that including the years before the option grant into 

the control group only makes the results somewhat weaker as most of the t-ratios 

become smaller in absolute value. To furthermore test the robustness of the results for 

sample selection bias and for potential problems caused by autocorrelation in the error 

terms, I redo the probit regression using firm averages for all variables. This is done 

using both the first adoptions and follow up contracts, and the clean control group. 

The results are displayed in Table 8. 

The results obtained using a individual means specification reaffirm the main findings 

of Tables 6 and 7. CEO ownership, ownership concentration, institutional ownership 

and foreign ownership have similar signs and are all statistically significant (1%-level, 

except foreign ownership at 5%-level). Furthermore, also investment intensity and 

historical market return are significant and have expected signs. However, liquidity 

still appears with a negative sign but is insignificant. 

The results indicate that the economically most significant result is that of the effect 

of ownership concentration on the likelihood of stock option adoption. The average 

(from all 5 regressions) elasticity at means for ownership concentration is 

approximately �1.29, indicating that a 1% increase from the mean value of ownership 

concentration (44.6%, for the total sample) decreases the likelihood of a stock option 

adoption by 1.29%. 
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Table 8 

Elasticities at means, t-ratios and probability values (in parenthesis) for Probit 
regression, where the dependent variable is 1 if the firm has introduced a stock option 
program and 0 otherwise. The sample consists of 59 stock option firms and 27 no 
stock option firms. Firm average values for all variables are used. 

n 86
Stock option firms 59
No stock option firms 27
Log Likelihood ratio (c) 46.67
% of right predictions 68.0 %
Cragg-Uhler R-Squared 58.8 %

Elasticity t-ratio prob.
at means

CEO Ownership 0.041 2.49 (0.008)
Ownership Concentration (a) -0.203 -2.61 (0.005)
Institutional Ownership (b) 0.189 2.38 (0.010)
Foreign Ownership 0.089 2.09 (0.020)

Firm Size (ln(Sales)) 0.165 0.85 (0.199)
Zero-Dividends (b) 0.012 0.77 (0.220)
Leverage -0.074 -0.47 (0.319)
Risk -0.031 -0.23 (0.408)
Liquidity -0.055 -0.80 (0.214)
Asset Structure -0.108 -1.20 (0.117)
Investment Intensity 0.124 1.99 (0.026)
Growth Opportunities (M/B) -0.008 -0.18 (0.430)

Stock Price Appreciation -0.011 -0.30 (0.382)
Market Return 0.264 2.63 (0.005)
Constant -0.168 -0.52 (0.301)

 
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
(c) The Log Likelihood ratio is calculated as [�2* logL(0)] � [�2*logL(n)], where n is the maximum number of 
iterations needed for optimal estimate. The Log Likelihood ratio converges to a Chi-squared distribution with 14 
degrees of freedom. The critical (5%) Chi-squared value is 27.59. 
 

IV. Summary and conclusions 

This paper analyzes the factors driving a stock option grant using data for Finnish 

publicly listed firms. By estimating a Probit model, with stock option adoption being 

the dependent variable, I find strong evidence of several agency theory based 

variables having explanatory power on the likelihood of a stock option grant. The 
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findings support the hypothesis presented and are in line with agency cost and 

corporate governance theories presented in the literature. As suggested by the agency 

literature, the findings point out that ownership concentration serves as a substitute for 

other controlling mechanisms, and thus firms with higher ownership concentration 

have a lower probability of stock option adoption. Alternatively, the negative relation 

between ownership concentration and the likelihood of stock option adoption, can be 

interpreted as managerial misconduct. In this case the management uses the weak 

control mechanisms (dispersed ownership) to obtain higher compensation. The results 

in this study also indicate that firms with institutional owners are more likely to adopt 

executive stock options. CEO ownership is also found to have a positive effect on the 

likelihood of stock option adoption, which is somewhat contradictory to earlier 

findings. This can how ever be explained by the fact that these CEO ownership and 

stock options complement each other as vehicles of ownership.  

The findings of this study show that firm liquidity is inversely related to the 

probability of stock option adoption. This is supported by previous findings by, e.g., 

Yermack (1995), that companies with lower free cash flow are more likely to use 

stock options as a part of their compensation structure. However, the effect of 

liquidity disappears when the sample is reduced to one observation per firm. Finally, 

the results also indicate that investment intensity, and historical market return are 

significantly positively related to the likelihood of adopting a executive stock option 

program. 

The main conclusion of this paper is that compensation theory appears to give good 

predictions to the likelihood of a stock option award. However, previous studies such 

as Jensen and Murphy (1990) and Yermack (1995) are somewhat different in spirit 

and conclude that observed compensation patterns are inconsistent with the 

implication of compensation theory. The difference in results indicates that it is 

possible to predict the likelihood of a stock option award using agency and 

compensation theory, although the previous studies have failed to show a similar 

linkage to the cross-sectional variation in the level of the incentive compensation. 
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Essay 3: 

 

Share Repurchases, Dividends, and Executive Options; Empirical Evidence from 

Finland 

Co-authored with Eva Liljeblom 

 

Abstract 

This paper reports empirical results on the determinants of the authorization decision 

for share repurchases and dividends in Finland. We use a data set with precise data on 

share repurchases as well as characteristics for the option programs. Contrary to the 

U.S., we use a data set where 41% of the options are dividend protected, which allows 

us to separate between the "option funding" and "substitution / managerial wealth" 

hypothesis for the choice of the distribution method. We find that foreign ownership 

is the main determinant for share repurchases in Finland and attribute this relationship 

to tax factors. We also find evidence in support of both the signaling and agency cost 

hypotheses for cash distributions, especially in the case of share repurchases. Finally, 

we find a significant difference between companies with and without dividend 

protected options. When options are dividend protected, the relationship between 

dividend distributions and the scope of the options program turns to a significantly 

positive one instead of the negative one documented on U.S. data. This gives some 

support for the substitution / managerial wealth hypothesis as a determinant for the 

choice of the distribution method. 

JEL classification: G12, G32, G35 

Keywords: Share repurchases, Executive options, Foreign owners 
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I. Introduction 

Initially, the focus in share repurchase research has been on the announcement impact 

of share repurchase programs. In line with the signaling hypothesis, positive price 

reactions to share repurchases using U.S. data have been documented, e.g., by Dann 

(1981) and Vermaelen (1981), less so to Dutch-auction and open-market repurchases 

as compared to fixed-price self-tender offers (Comment and Jarrell 1991).1 Ofer and 

Thakor (1987) find evidence indicating that the market reaction to a repurchase tender 

offer announcement is larger than for a dividends change even after controlling for the 

size of the distribution. However, the research concerning whether there actually are 

significant later performance improvements in the dividend distributing or share 

repurchasing firms give weak or nonexistent evidence of actual improvements.2 This 

evidence has led to investigations of other reasons than pure performance 

improvement signalling as motives both dividends as well as share repurchases. 

There is so far only a small amount of research focusing on the choice between 

dividends and share repurchases. Jagannathan, Stephens and Weisbach (2000) list as 

non-mutually exclusive factors that potentially influence firms in their choice between 

these two methods for cash distribution the following three: (1) asymmetric 

information, (2) taxes, and (3) employee stock options.3 

Asymmetric information can lead to signaling not only concerning the general level of 

the company performance, but more specifically about the relative permanence of the 

                                                

1 In Finland, positive price reactions to announcements have been detected, e.g., by Karhunen (2002). 
2 See, e.g., Watts (1973), Leftwich and Zmijewski (1994), DeAngelo, DeAngelo and Skinner (1996), 
Benartzi , Michaely and Thaler (1997) for dividends and Bartov (1991) and Lie and McConnell (1998) 
for stock repurchases. 
3 Additional suggested reasons in the literature are, e.g., adjusting capital structure or the bondholder 
wealth expropriation hypothesis (Vermaelen 1981), or reducing agency costs, i.e., the free cash flow 
problem [Nohel and Tarhan 1998, also supported empirically for share repurchases in Stenius (2000) 
on Finnish data but not in Howe, He and Kao (1992) for the U.S.]. Also takeover defense has been 
suggested by Denis (1990) and Bagwell (1992). 
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cash flows. This has been investigated in two recent papers, by Guay and Harford 

(2000) and Jagannathan, Stephens and Weisbach (2000), who both found evidence on 

firms increasing dividends to distribute relatively permanent cash-flow shocks and 

repurchases to distribute more transient shocks. Guay et al. (2000) also report 

evidence on the market updating its beliefs of cash-flow permanence based on the 

announcement of the distribution method. Jagannathan et al. (2000) report that share 

repurchases are used by firms with high non-operative income and low historical 

dividend payout ratios, higher uncertainty concerning future cash flows (high 

volatility of operating income), and lower stock returns prior to the announcement. 

Dividend increasing firms were characterized by higher subsequent cash flows than 

repurchasing firms. 

Talmor and Titman (1990) and Bagwell and Shoven (1988) contrast the two 

distribution methods concerning their tax effects.4 However, the tax advantages of 

share repurchases in the U.S. were largely reduced in the 1986 tax reform. 

Jagannathan et al. (2000) notes that although currently in U.S., the tax system treats 

dividends and share repurchases the same at the corporate level, stock repurchases are 

generally tax-advantaged at the personal level. The magnitude however depends on 

investor characteristics, which are in general not public information. Therefore in 

cross-sectional studies of the choice of the distribution method, variables capturing 

the tax motive are hard to operationalize. Jagannathan et al. (2000) used a dummy for 

institutional ownership. Such a variable can either capture the effect of institutions 

being, due to tax reasons, less attracted to by share repurchases as compared to other 

investors, or the effect suggested by DeAngelo, DeAngelo and Skinner (2000) that  

institutions may prefer the smoothness of dividends to stock repurchases, e.g., due to 

portfolio rebalancing reasons. The empirical evidence on such a dummy in not clear-

cut; Jagannathan et al. (2000) found that repurchasing firms had significantly lower 

institutional ownership as compared to dividend-increasing firms, whereas Bartov et 

al. (1998) documents a preference for repurchases among institutionally owned firms. 

                                                

4 Other cost aspects concerning the two distribution methods, i.e., transaction cost differences are 
highlighted in Barclay and Smith (1988). 
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Finally, employee / executive stock options has been suggested as a reason 

for firms preferring share repurchases to dividends by Jolls (1998), Weisbenner 

(2000), Fenn and Liang (2001), and Kahle (2002). Stock options could influence 

payout decisions for two reasons. First, dividend payments reduce the stock price on 

the ex-dividend date, and henceforth the option value unless it is dividend protected, 

whereas share repurchases may even have a chance to improve to the stock price. 

Kahle (2002) calls this motive for the substitution / managerial wealth hypothesis and 

links it directly to the amount of executive options which are not dividend protected. 

Contrary to Weisbenner (2000), who did not find a relation between executive options 

and share repurchases, Kahle (2002) finds support for the substitution hypothesis 

since unexercisable executive options are significantly positively related to the 

decision to repurchase, and have explanatory power beyond that of total options.5 

However, also Weisbenner (2000) found support for the hypothesis when 

investigating dividend payouts, firms with higher holdings of executive options were 

more apt to retain more earnings and curtail cash distributions. 6 

Secondly, share repurchases can be used to "fund" executive options and counteract 

the dilution of the stock price otherwise caused by option exercises. Kahle (2002) 

calls this the option funding hypothesis. The economic rationale for this is unclear. 

One suggested reason is that option exercises dilute all earnings multiples, a dilution 

that can be diminished or eliminated by simultaneous share repurchases. Although 

such "cosmetic" changes in reported earnings should be irrelevant, there is some 

empirical evidence supporting this view.7  Other explanations for "option funding" 

                                                                                                                                       

 
5 Jolls (1998) evidence points even clearer towards the substitution hypothesis. She found evidence 
indicating that it is executive stock options, rather than employee stock options, that influence stock 
repurchases. 
6 A negative relationship between dividends and managerial stock options has also been found in 
Lambert, Lanen and Larcker (1989), and Fenn and Liang (2000). 
7  See, e.g., Weisbenner (2000) and Kahle (2002) for anecdotal and empirical evidence related to 
dilution avoidance as a rationale for the option-funding hypothesis. In Finland there are examples (e.g., 
Sonera Corp.) of that firms could use the repurchased shares as a hedge against the social cost expenses 
(approximately 5%) that firms have to pay based on option income. Holding a proportion (of the 
outstanding options) of own stock that corresponds to the expenses provides a hedge against these 
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behavior may be that the management would not want to dilute its ownership 

stake, or that the firm would have an optimal capital structure which the option 

exercises would move them away from.  

Whatever the reason for the link between options and share repurchases may be, 

besides Kahle (2002) also Bartov, Krinsky and Lee (1998), Jolls (1998), Weisbenner 

(2000), and Fenn and Liang (2001) have found support for stock options as one 

determinant for share repurchases. 

The purpose of this paper is to focus on the tax and employee / executive option 

motives for share repurchases. We look at the impact of these motives firstly in the 

choice of the distribution method (the decision to seek for authorization for share 

repurchases, and the company's dividend decision) and secondly we investigate the 

impact of the characteristics of the option programs on the actually performed share 

repurchases. We use a data set which allows us to measure the share repurchases as 

well as the motives for them in a more direct way as compared to previous papers. 

The data is for Finland, where share repurchases have become possible in 1997, and 

executive options have been actively used throughout the 1990s. 

The contributions of this paper are the following. First, contrary to studies on U.S. 

markets, we can directly measure share repurchases. As described in Jagannathan et 

al. (2000), in the U.S. share repurchases are often been measured by data from the 

Securities Data Company (SDC) database, which however only reports intended, not 

actual, repurchases. Another source, the Compustat database, reports a measure for 

usage, but this variable (although denoted as "Purchases of Common and Preferred 

Stock") is an aggregation of many other types of transactions and overstates 

(sometimes substantially) actual repurchases. Jagannathan et al. (2000) used changes 

in the decreases of shares outstanding as reported by CRSP but furthermore adjusted 

by stock splits, dividend reinvestment plans, and new stock issues. However, even this 

                                                                                                                                       

expenses. However, the position involves a down-side risk and could also be interpreted as a 
(under)valuation signal. 



 98

variable is blurred by the effects of exercised stock options not accounted 

for. Contrary to these studies on the U.S. market, we have direct data on the 

maximum initial amount of shares that the company can repurchase8 as well as the 

actual  share repurchases made by the Finnish companies on a daily basis.9 With these 

data, we can not only precisely measure the actual gross repurchases made during a 

time window, but also the timing of the repurchase activity in order to investigate 

whether share repurchases are used to boost the stock price in companies where 

options exercises are approaching. 

Secondly, we also have measures of the characteristics of the employee / executive 

stock options programs of the company, including variables such as the moneyness of 

the option, and whether the options are dividend protected or not. This information 

has not been used in previous papers. According to Murphy (1999), only 1% of CEO 

options in the U.S. have dividend protection. In Finland, however, dividend protection 

has become increasingly popular, and 41% of the options in our data set are dividend 

protected. Dividend protection allows us to separate between the substitution / 

managerial wealth hypothesis, and the option funding hypothesis, since companies 

with dividend protected executive options should not have reason to avoid dividend 

distributions. Finally, we also have data on a variable, foreign ownership, which 

measures differences in tax treatment between investor clienteles. 

The remainder of this paper is organized as follows. In Section II, we describe the 

Finnish market in terms of share repurchases and executive option usage. Section III 

describes the data used. The methods and results are reported in Section IV. Section V 

concludes the paper. 

                                                

8 This is the number approved by the shareholders' meeting. 
9 In Finland, the company has to report these numbers on an ex-post basis. 
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II. Share repurchases and executive options in Finland 

In Finland, share repurchases were allowed in the amendments to the Companies Act 

in 1997. Since then, a large number of companies on the Helsinki Stock Exchange's 

main list have announced share repurchase programs, altogether 138 number of 

programs by the end of September 2001. These programs would have distributed 

approximately EUR 10.7 billion (10 699 171 401) if fully utilized. At the same time, 

altogether 257 executive option programs have been introduced by Finnish companies 

during 1987 to October 2001. 

Share repurchases are governed with many rules both in the 1997 Companies Act, and 

the rules of the Helsinki Stock Exchange. The maximum amount of shares that can be 

repurchased is limited to 5% of the total share capital. The shares can be bought only 

using free equity, i.e., proceedings that could also alternatively be paid out as 

dividends. The acquisition authorization has to be given by the shareholders' meeting. 

The authorization is effective during one year. The shares can be repurchased through 

open-market repurchases in amounts not seriously affecting the normal trading 

volumes of the stock, and the repurchases made during a day have to be immediately 

(before the next market open) reported to the Helsinki stock exchange. The 

repurchases can only start one week after the public announcement of the board's 

repurchase decision. 

III. The Data 

The study is based on data for the companies listed on the Helsinki Stock Exchange's 

main list during the time period from April 1996 to September 2001. The decision to 

decide to repurchase stocks are investigated by the means of yearly tobit or probit 
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regressions where the test years are the share repurchase / dividend decisions 

during the accounting years of 1997 to 200110.  The sample is described in Table 1. 

In line with, e.g., Jagannathan et al. (2000) and Fenn et al. (2001), we analyze the 

decision to repurchase stocks by modeling the repurchase and dividend decisions 

(estimating their determinants) in a yearly pooled framework. While Jagannathan et 

al. (2000) estimated multinomial logit models (explaining jointly the dividend and 

repurchasing decisions or combinations thereof), Fenn et al. (2001) estimate separate 

tobit regressions for either the dividend or repurchase decisions, with actual share 

repurchase payout as the dependent variable in the share repurchase model. In the 

Finnish case, the law puts severe restrictions on the upper limit of the repurchase 

authorization (a maximum of 5% of the share capital). Most companies therefore 

actually ask for an authorization for the maximum amount, but then may later use less 

of it. Since we want to separately examine the actual usage, we first focus on whether 

an authorization is sought for or not.11 We therefore run a probit model for share 

repurchase authorizations, whereas for the dividend decision, we estimate a tobit 

model with the dividend payout (zero or a variable measuring relative dividends, 

defined as dividends / assets) as the dependent variable. Later, we also estimate 

monthly repurchase timing regressions, where the dependent variable is the actual 

monthly repurchase divided by total repurchases. 

                                                

10 This means that while the dependent variable, i.e., the share repurchase authorization or dividend 
decision, is made usually in springtime in 1997 to 2001, the accounting data based variables are 
measured at the previous accounting year-end, and stock price date for a price-run up variable is 
needed for an estimation period prior to that as well. 
11 So far in Finland, when an authorization is proposed to the shareholder's meeting, it has also been 
approved.  
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Table 1. The sample of firms in the annual panel data analyses. 
___________________________________________________________________________________
 1996-1997 1997-1998 1998-1999 1999-2000 2000-2001 Total 
___________________________________________________________________________________ 
Total # firms listed  78 88 101 111 109 487 
 
Missing data concerning:       
- Share Repurchase 8 8 5 4 1 26 
- Stock Options 0 0 0 0 0 0 
- Foreign Ownership 21 15 26 15 7 84 
- Market-to-Book 35 34 35 31 21 156 
- Income Statement 30 29 27 24 12 122 
- Dividends 0 0 0 0 1 1 
- Return Data 7 8 12 11 3 41 
# Firms Out of Sample 39 41 45 39 27 191 
___________________________________________________________________________________ 
Final Sample 39 47 56 72 82 296 
       
Final Sample Includes:       
# firms repurchasing stock 5 16 24 29 23 97 
# firms with options 23 29 42 57 66 217 
both repurchases and options 2 10 18 26 21 77 
___________________________________________________________________________________
      

In Finland, dividends are efficiently tax-free for domestic taxed investors because of 

the avoir-fiscal (imputation) system.12 This leads to a preference for dividends as 

compared to capital gains for domestic taxed investors. However, foreign investors 

are (depending of the country of origin) mostly subject to a source tax, most 

commonly on the level of 15%, and do not obtain the tax credit created by the 

imputation tax system. Tax arbitrage has also been detected on the Finnish market in 

Liljeblom, Löflund and Hedvall (2001), and low dividend yield also turns out to be 

significant when explaining capital flows to Finnish companies in Liljeblom and 

Löflund (2000). In line with these results, one could expect that share repurchases are 

more common in companies with higher foreign ownership. We therefore include a 

variable measuring the degree of foreign ownership (the percentage of share capital 

owned by foreigners) at the start of the year. 

                                                

12 The investor can deduct the taxes paid by the company, and since the corporate tax rate is the same 
as the tax rate in personal capital income taxation, the net dividend actually paid out by the company is 
tax-free. For further details, see Liljeblom, Löflund, and Hedvall (2001). 
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If the argument for share repurchases is option funding, a relationship between 

the scope of the option program and the share repurchase decision could be expected 

(if a company does not have an options program, this variable takes the value of zero). 

On the other hand, since this variable includes executive options, a positive 

relationship between the scope of the options program and share repurchases (and a 

negative between the scope and dividends) might be due to the substitution 

hypothesis. We therefore include a dummy for options without dividend protection, 

which might capture the effects of the substitution hypothesis. In the timing 

regressions, we use the degree of out-of-the-moneyness13 of the option program at the 

beginning of the year, and the time-to-maturity of the program. If the purpose of the 

share repurchase activity is to boost the stock price, we expect a higher likelihood for 

share repurchases in companies with out-of-the-money options, and option programs 

soon expiring.  

Finally, we include in the probit and tobit models several control variables to capture 

other factors affecting the share repurchase and dividend decisions. In line with Guay 

et al. (2000) and  Jagannathan et al. (2000), we test whether dividends are more paid 

out of permanent earnings and share repurchases out of temporary earnings. We 

therefore include  measures for both operating income (operating profit / sales) and 

non-operating income (extraordinary income or charges / sales) in the share 

repurchase and dividend models, respectively. 

In order to test for the agency cost motive for cash distributions we include, in line 

with Opler and Titman (1993)14, variables measuring high free cash flow, and a 

symmetrically constructed variable for low free cash flow. High free cash flow is a 

dummy that takes the value of 1 for firms with a market-to-book ratio less than the 

sample median and net operating cash flow greater than the sample median. This 

                                                

13 The out-of-the-moneyness is measured as: MIN [ (S-X)/X, 0], where S is the share price at time t and 
X is the lowest option strike in effect at time t (firms may have several stock option programs in effect 
at the same time, furthermore there might be several nodes in the programs with different strike prices). 
14 Analyses of the effects of a similar variable were also performed in Fenn et al (2001). 
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variable measures firms which should have the most severe free cash flow 

problems due to low growth and much cash. A counter group is represented by firms 

with a market-to-book ratio greater than the sample median, and a free cash flow less 

than the sample median. We expect that both share repurchases and dividend 

payments would be positively related to high free cash flow, and negatively to low 

free cash flow. 

The signaling motive for share repurchases and dividends is captured by two 

variables. First, we include the market-to-book ratio as a measure for potential 

undervaluation. Secondly, we include the prior 6 month return for the stock. In line 

with the signaling hypothesis, we expect a negative relationship between cash 

distributions and both of these variables. 

Descriptive statistics for our data is reported in Appendix A, separately for the full 

sample and four sub samples, divided either on the basis of whether the companies 

repurchase stocks or not, or have options or not.  

IV. The Results 

As a first test, we examined whether there are any significant differences between the 

monthly repurchasing activities of option and non-option firms. The results are 

reported in Tables 2 and 3. 
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Table 2. Average Monthly Repurchases for Stock Option Firm-Months and for No Stock 
Option Firm-Months. 
_____________________________________________________________________
  
 Panel A.  Panel B. 
 No stock option   Stock option 
 firm-months (n = 121)  firm-months (n = 507) 
_____________________________________________________________________
  
Mean 0.0288 0.0567 
Median 0.0000 0.0051 
Standard deviation 0.0553 0.0989 
Minimum  0.0000 0.0000 
Maximum 0.3053 0.9765 
_____________________________________________________________________
  
 
t-value for equal means no stock option vs. stock option firms   -3.91 
probability value     0.00005 
t-value based on Mann-Whitney ranksum test     -6.73 
probability value     0.00000 
_____________________________________________________________________
The average monthly repurchases are measured as the number of shares bought during the month in 
percentage of the total authorization, either during months when an option program has existed (Panel 
B) or when one has not existed (Panel A). The t-test compares the averages in the two groups assuming 
unequal variances. The Mann-Whitney Rank Sum test statistic  is calculated as t = (U - µU)/σU, where 
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sum of ranks. For sample sizes greater than 10 the statistic is approximately normal. 

 

Table 2 shows that the repurchasing activity in the option firms is significantly higher 

at the 1% level as compared to non-option firms. Table 3 furthermore divides the 

option firms in two groups depending on the moneyness of the outstanding options. In 

line with our hypothesis, the repurchasing activity is higher among the out-of-the 

money option firms, and using one of the two measures for the monthly repurchasing 

activity, the difference is significant at the 5% level. Furthermore, the Mann-Whitney 

non-parametric ranksum test15 shows that the medians are statistically different (at the 

1%-level) for both measures. 

                                                

15 The Mann-Whitney ranksum is used to confirm that the results are independent of distributional 
assumptions regarding the scaled repurchases. In contrast to a t-test, the Mann-Whitney test does not 
require normality of the tested variable. 
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Table 3. Monthly Timing of Repurchases for In-the-Money and Out-of-the-Money Firm-
Months.  
_____________________________________________________________________
  
 Panel A. Panel B. 
 Monthly Repurchase / Monthly Repurchase / 
  Total Authorization Total Repurchase 
_____________________________________________________________________
  
Stock option firm-months (in the money) (n = 214)   
Mean 0.0411 0.1071 
Median 0.0000 0.0000 
Standard deviation 0.0693 0.1987 
Minimum 0.0000 0.0000 
Maximum 0.3165 0.3165 
   
Stock option firm-months (out of the money) (n = 224)   
Mean 0.0626 0.1160 
Median 0.0040 0.0133 
Standard deviation 0.1198 0.2089 
Minimum 0.0000 0.0000 
Maximum 0.9765 1.0000 
_____________________________________________________________________
  
Equal means    
t-value for in-the-money vs. out-of-the-money -2.30 -0.46 
probability value 0.01065 0.32331 
t-value based on Mann-Whitney ranksum test -3.57 -4.09 
probability value 0.00018 0.00002 
_____________________________________________________________________
The average monthly repurchases are measured as the number of shares bought during the month in 
percentage of either the total authorization (Panel A) or the actual final number of shares bough during 
the program (Panel B). This has been measured separately for two categories, companies with either 
options that are in-the-money, or out-of-the-money. The t-test tests for the differences between the 
groups assuming unequal variances. The Mann-Whitney Rank Sum test statistic is calculated as t = (U - 
µU)/σU, where 
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and R1 is the sum of ranks. For sample sizes greater than 10 the statistic is approximately normal. 
 

A. The repurchase and dividend decisions 

The repurchase and dividend decision are investigated by estimating a probit model 

for repurchase authorizations and a tobit model for the annual dividend decision16 

using a yearly panel data of all firms during the 1997 to 2001 period, i.e., using all the 

296 yearly firm-specific observations. The results are reported in Table 4.  

                                                

16  In Finland dividends are usually paid annually instead of quarterly. 
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The results in Table 4, Panel A, show that of the control variables, contrary to 

expectations, share repurchases seem to be more related to permanent income instead 

of temporary income, the latter variable obtaining a coefficient close to zero. The 

results also support both signalling (in terms of a significantly negative market-to-

book variable) and agency cost avoidance as motives for share repurchases, all these 

obtaining expected signs and being significant at least at the 10% level. 

Table 4. Share repurchase authorization probit and dividend decision tobit 
regressions. 

16,6 %
71,3 % 8,4 %

296 296
97 273

199 23

elasticity t-value (prob.) elasticity t-value (prob.)
at means of index

Operating income 0,1753 2,1440 (0,0329) ** 0,0898 2,2300 (0,0265) **
Non-operating income -0,0005 -0,0484 (0,9614) 0,0104 2,5896 (0,0101) **
Prior 6 month return 0,0017 1,0109 (0,3129) 0,0011 1,4392 (0,1512)
Foreign ownership 0,4120 4,3965 (0,0000) *** -0,0072 -0,1591 (0,8737)
Market-to-Book -0,1311 -1,6606 (0,0979) * 0,0197 0,7783 (0,4371)
Scope of option program 0,1687 1,8916 (0,0596) * 0,0761 1,7507 (0,0811) *
No dividend protection -0,0292 -0,3300 (0,7417) -0,0347 -0,8166 (0,4148)
High free cash-flow 0,1124 1,9009 (0,0583) * -0,0595 -2,0121 (0,0451) **
Low free cash-flow -0,1090 -1,7640 (0,0788) * 0,0270 0,9728 (0,3315)
Constant -1,1733 -5,5550 (0,0000) *** 8,0470 (0,0000) ***

Panel A.

Cragg-Uhler R-Square
% of Right Predictions

Observations 
Observations at One
Observations at Zero

Repurchase authorisation (probit)
Panel B.

Dividend / Assets (tobit)

Corr(Observed,Expected)^2
Observations 

Non-limit observations
Limit observations

 
This table reports results from estimating probit / tobit models for the share repurchase authorizations / 
dividend decisions using annual panel data for 1996-2001, 296 observations. The depedent variable in 
the share repurchase probit regressions is a dummy taking the value of one if a share repurchase 
authorization is sought for and zero otherwise. The dependent variable for the dividend decision tobit 
model is the dividend /assets ratio. Operating income is measured as operating profit / sales, and non-
operating profit as extraordinary income or charges / sales. Other variables are the stock return during 
the prior 6 months, the percentage foreign ownership of the company, the market-to-book ratio, the 
scope of the options program measured as the maximum number of shares that can be obtained by 
option exercise divided by the total number of shares outstanding, a dummy taking the value of one if 
the options are not dividend protected, and variables measuring high and low free cash flow, 
respectively. High free cash flow is a dummy that takes the value of 1 for firms with a market-to-book 
ratio less than the sample median and net operating cash flow greater than the sample median, and low 
free cash flow is a dummy taking the value of one for firms with a market-to-book ratio greater than the 
sample median, and a free cash flow less than the sample median. All accounting data based variables 
are measured at the last year-end as is the prior 6 month return and the foreign ownership. Statistical 
significance at the 1%, 5% and 10% levels is denoted by ***, ** or *, respectively. 

 



 107

One of  the two specific variables at focus in this paper, the foreign 

ownership variable measuring differences in tax treatment also obtains expected signs 

in both the share repurchase and the dividend model, and is highly significant at the 

1% level in the share repurchase equation. It is apparent that foreign ownership, 

which is associated with tax disadvantages in the form of a source tax for dividends, is 

the single most important variable associated with share repurchases in Finland. 

Foreign ownership is also of economic significance since a 1% increase in foreign 

ownership (from the mean value) indicates a 0.41% increase in probability of share 

repurchase decision. However, the economic significance of the control variables is 

marginal. 

The scope of the options program is as expected significantly positively related to 

share repurchases at the 10% level, but also to dividends which is contrary to previous 

evidence by, e.g., Weisbenner (2000), Lambert, Lanen and Larcker (1989) and Fenn 

and Liang (2000). This may be related to the fact that a large percentage of the option 

programs in Finland are actually dividend protected. The no-dividend protection 

dummy has the predicted sign in the dividend equation but is insignificant throughout. 

In order to further test for the importance of whether options are dividend protected, 

we split the sample of firms with options into two parts, those with dividend protected 

options and those without, and re-estimate the dividend equation in order to 

investigate how the dividend protection itself affects a company's dividend policy. 

The results are reported in Table 5. 

Table 5 shows that once the dividend protection is accounted for, a company with 

options does not seem to have any tendency to avoid dividends. Dividend 

distributions are instead significantly positively related to the scope of the options 

program if options are protected for dividends (perhaps due to managerial motives to 

distribute good news whenever possible because of the option rewards), whereas the 

coefficient for the scope of the options program is negative but insignificant for 

companies with options not protected for dividends. 
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The results in this section indicate first of all that differences in tax treatment 

seems to be a major driving force for share repurchases in Finland. Companies with 

large option programs also seem to be more keen to repurchase shares. The results 

also indicate that the negative connection between dividends and options do not exists 

once options are protected for dividends, what we then instead find is a strong 

positive relationship between options and dividends. 

 
Table 5. Dividend decision tobit regressions for firms with dividend protected or not 
dividend protected stock options. 

30.5 % 9.4 %
88 129
82 120
6 9

elasticity t-value (prob.) elasticity t-value (prob.)
of index of index

Operating income 0.1785 2.9391 (0.0043) *** 0.1693 2.6049 (0.0103) **
Non-operating income 0.0142 3.0962 (0.0027) *** 0.0080 1.2382 (0.2180)
Prior 6 month return 0.0047 1.0146 (0.3133) 0.0001 0.0915 (0.9273)
Foreign ownership -0.0668 -1.0380 (0.3024) 0.0868 1.0331 (0.3036)
Market-to-Book -0.0065 -0.1303 (0.8966) 0.0514 1.5342 (0.1276)
Scope of option program 0.4235 3.5557 (0.0006) *** -0.0418 -0.5235 (0.6016)
High free cash-flow -0.0708 -2.2284 (0.0286) ** 0.0180 0.3648 (0.7159)
Low free cash-flow 0.0295 0.7273 (0.4691) 0.0148 0.3093 (0.7577)
Constant 2.6906 (0.0087) *** 3.7849 (0.0002) ***

Non-limit observations
Limit observations

Options dividend protected
Panel B.

Options not dividend protected

Corr(Observed,Expected)^2
Observations 

Non-limit observations
Limit observations

Panel A.

Corr(Observed,Expected)^2
Observations 

 
This table reports results from estimating tobit models for the dividend decision in two samples of 
option companies, companies with options either dividend protected or not,  using annual panel data for 
1996-2001, 296 observations. The dependent variable is the dividend /assets ratio. Operating income is 
measured as operating profit / sales, and non-operating profit as extraordinary income or charges / 
sales. Other variables are the stock return during the prior 6 months, the percentage foreign ownership 
of the company, the market-to-book ratio, the scope of the options program measured as the maximum 
number of shares that can be obtained by option exercise divided by the total number of shares 
outstanding, and variables measuring high and low free cash flow, respectively. High free cash flow is 
a dummy that takes the value of 1 for firms with a market-to-book ratio less than the sample median 
and net operating cash flow greater than the sample median, and low free cash flow is a dummy taking 
the value of one for firms with a market-to-book ratio greater than the sample median, and a free cash 
flow less than the sample median. All accounting data based variables are measured at the last year-end 
as is the prior 6 month return and the foreign ownership. Statistical significance at the 1%, 5% and 10% 
levels is denoted by ***, ** or *, respectively. 
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B. The timing of the repurchasing activity 

The timing of the repurchasing activity was investigated by regressing the actual 

monthly relative share repurchases on variables capturing the option characteristics 

and variables related to the signaling / undervaluation hypothesis. The variables 

included are the out-of-the moneyness of the option, their time-to-maturity, and the 

stock return during the last 6 months prior to the repurchase month. Under the 

managerial hypothesis, we expect a negative sign for the option variables if share 

repurchasing is expected to influence the stock price in a positive way. If the 

motivation for the share repurchases is signaling, we expect a negative relationship 

between repurchasing activity and prior stock returns. The results are reported in 

Table 6. 

Table 6. The Time Series-Cross Sectional Share Repurchase Timing Regression. 

0,5 %
428

coefficient t-value (prob.)

Intercept 0,0606 4,34 (0,0000)
Min [ (S-X)/X , 0 ] -0,0409 -1,90 (0,0585)
Time to maturity months -0,0002 -1,09 (0,2748)
Prior 6 month return -0,0050 -0,31 (0,7568)

Adjusted R-Square
Observations 

 
The table reports results from regressing monthly share repurchases, defined as the monthly share 
repurchases / total repurchases, on variables measuring option program characteristics and valuation. 
Min [(S-X) / X, 0] measures the out-of-the-moneyness of the next option in the company's option 
program, where S is the stock price at the beginning of the month, and X is the lowest option strike in 
effect at that time. The prior 6 month return is the stock return during the previous 6 months. 

 

The signs in Table 6 are the expected ones for all three variables. However, only the 

out-of-the-moneyness is significant at the 10% level, indicating a higher share 

repurchasing activity in companies with low option values, hence supporting the 

hypothesis that stock repurchases are used to support the stock price. 
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V. Summary 

The purpose of this paper is to investigate the tax and employee / executive stock 

option motives for share repurchases and dividend distributions. We look at the 

impact of these motives firstly on the choice of the distribution method, and secondly 

on the actually performed share repurchases. We use a data set which allows us to 

measure the share repurchases as well as the motives for them in a more direct way as 

compared to previous papers, and contrary to previous papers on U.S. data where 

typically options mostly are not dividend protected, we use a sample of Finnish data 

where 41% of the stock options are dividend protected. Information on this variable 

allows us to test if share repurchases and dividends differ between dividend protected 

and not dividend protected companies. Since this variable is directly related to the 

substitution / managerial wealth hypothesis, we can thus directly test between this 

motive and the option funding motive. 

The results of this paper are the following. Firstly, we find strong support for the tax 

motive for share repurchases. In Finland, foreign owners are likely to prefer share 

repurchases to dividends because they mostly suffer from an additional source tax on 

dividends, and previous papers have documented evidence on tax arbitrage on ex-

dividend dates. In line with this, foreign ownership turns out to be the single most 

important variable separating between share repurchasing and not repurchasing 

companies. Contrary to, e.g., Jagannathan et al. (2000), we do not find that share 

repurchases would be influenced by temporary income, share repurchases are instead 

significantly related to permanent income whereas dividends are influence by both 

permanent and temporary income. We also find evidence supporting both the 

signaling and agency cost avoidance hypotheses for cash distributions, especially in 

the case of share repurchases. 

In line with previous U.S. evidence, we find a significant positive relationship 

between the scope of the options program and share repurchases. The coefficient for a 

dummy measuring not dividend protected options is insignificant in the share 

repurchase equation. However, dividend protection seems to be important for the 
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dividend decision. When the dividend distribution decision in companies with 

stock options is analyzed, we find a significant difference between companies with 

and without dividend protected options. The previous results for the U.S., e.g., by 

Weisbenner (2000), Lambert, Lanen and Larcker (1989) and Fenn and Liang (2000) 

have indicated that companies with options cut down dividend distributions. We find 

that this behaviour can be avoided by dividend protection. When options are dividend 

protected, the relationship between dividend distributions and the scope of the options 

program is highly significantly positive, whereas the relationship is negative although 

insignificant in companies with options that are not dividend protected. This gives 

some support for the substitution / managerial wealth hypothesis affecting for the 

choice of the distribution method. 
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Appendix A. Descriptive Statistics for our Sample of Companies (Full Sample and 
Various Non-Exclusive Subsets of the Data). 
 

Mean Median St. Dev. Minimum Maximum
PANEL A. Full Sample (296 observations)

Share Rep. Auth 0.3277 0.0000 0.4702 0.0000 1.0000
Div/Assets 0.0541 0.0466 0.0394 0.0000 0.2059

Operating profit / Sales 0.1175 0.0858 0.1347 -0.4159 0.8498
Extraordinary Income/Charges / Sales 0.0032 0.0000 0.0363 -0.2515 0.3375

Prior Return 6m 0.0057 -0.0348 0.3632 -0.6309 2.2143
Foreign ownership 0.1876 0.1154 0.2024 0.0000 0.8960

Market-to-Book 3.0730 1.4463 6.1597 0.0800 68.0753
Scope of option program 0.0374 0.0259 0.0408 0.0000 0.2569
Not Dividend Protected 0.4358 0.0000 0.4967 0.0000 1.0000

High Free Cash Flow 0.2601 0.0000 0.4395 0.0000 1.0000
Low Free Cash Flow 0.2568 0.0000 0.4376 0.0000 1.0000

PANEL B. No repurchase (199 observations)
Div/Assets 0.0539 0.0458 0.0424 0.0000 0.2059

Operating profit / Sales 0.1065 0.0881 0.1220 -0.4159 0.8498
Extraordinary Income/Charges / Sales 0.0034 0.0000 0.0432 -0.2515 0.3375

Prior Return 6m -0.0018 -0.0313 0.3484 -0.6309 2.2143
Foreign ownership 0.1560 0.0758 0.1774 0.0001 0.8960

Market-to-Book 3.2564 1.6521 6.8067 0.0002 68.0753
Scope of option program 0.0348 0.0250 0.0416 0.0000 0.2569
Not Dividend Protected 0.4171 0.0000 0.4943 0.0000 1.0000

High Free Cash Flow 0.2211 0.0000 0.4160 0.0000 1.0000
Low Free Cash Flow 0.2915 0.0000 0.4556 0.0000 1.0000

PANEL C. Repurchases (97 observations)
Div/Assets 0.0548 0.0471 0.0329 0.0000 0.1814

Operating profit / Sales 0.1379 0.0807 0.1551 -0.0030 0.8068
Extraordinary Income/Charges / Sales 0.0028 0.0000 0.0146 -0.0698 0.0675

Prior Return 6m 0.0211 -0.0526 0.3932 -0.5455 2.2099
Foreign ownership 0.2524 0.1610 0.2337 0.0000 0.8657

Market-to-Book 2.6543 1.3086 4.5845 0.0007 28.3861
Scope of option program 0.0427 0.0284 0.0386 0.0000 0.1636
Not Dividend Protected 0.4742 0.0000 0.5019 0.0000 1.0000

High Free Cash Flow 0.3402 0.0000 0.4762 0.0000 1.0000
Low Free Cash Flow 0.1856 0.0000 0.3908 0.0000 1.0000

PANEL D. No options (79 observations)
Share Rep. Auth 0.2532 0.0000 0.4376 0.0000 1.0000

Div/Assets 0.0547 0.0472 0.0410 0.0000 0.1814
Operating profit / Sales 0.1643 0.1063 0.1679 -0.1069 0.8068

Extraordinary Income/Charges / Sales 0.0050 0.0000 0.0465 -0.1052 0.3375
Prior Return 6m -0.0191 -0.0338 0.2263 -0.6292 0.7978

Foreign ownership 0.0922 0.0422 0.1428 0.0000 0.8191
Market-to-Book 1.7805 1.2762 1.5632 0.0009 7.6763

High Free Cash Flow 0.3038 0.0000 0.4628 0.0000 1.0000
Low Free Cash Flow 0.1772 0.0000 0.3843 0.0000 1.0000  
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PANEL E. Options (217 observations)

Share Rep. Auth 0.3548 0.0000 0.4796 0.0000 1.0000
Div/Sales 0.0540 0.0466 0.0390 0.0000 0.2059

Operating profit / Sales 0.0995 0.0812 0.1154 -0.4159 0.8498
Extraordinary Income/Charges / Sales 0.0026 0.0000 0.0319 -0.2515 0.3110

Prior Return 6m 0.0148 -0.0352 0.4017 -0.6309 2.2143
ForOwn 0.2223 0.1486 0.2098 0.0037 0.8960

Market-to-Book 3.5246 1.5868 7.0868 0.0002 68.0753
Scope of option program 0.0510 0.0381 0.0397 0.0011 0.2569
Not Dividend Protected 0.5945 1.0000 0.4921 0.0000 1.0000

High Free Cash Flow 0.2442 0.0000 0.4306 0.0000 1.0000
Low Free Cash Flow 0.2857 0.0000 0.4528 0.0000 1.0000

 
This table reports mean, median, standard deviation, minimum and maximum values for the variables 
in our full sample (annual panel data for 1996-2001) as well as various sub samples, selected on the 
basis share repurchase or option program features (the subsets in Panels B to E are partly overlapping). 
The Share Repurchase Authorization Dummy is a variable that takes the value of 1 if the company has 
applied for an authorization for share repurchases during the year. Dividends /Assets measures cash 
dividends to the book value of the company's assets at the previous year-end. Operating Profit / Sales 
and Extraordinary Income&Charges / Sales proxy for permanent and temporary income. Other 
variables are the stock return during the prior 6 months, the percentage foreign ownership of the 
company, the market-to-book ratio, the scope of the options program measured as the maximum 
number of shares that can be obtained by option exercise divided by the total number of shares 
outstanding, a dummy taking the value of one if the options are not dividend protected, and variables 
measuring high and low free cash flow, respectively. High free cash flow is a dummy that takes the 
value of 1 for firms with a market-to-book ratio less than the sample median and net operating cash 
flow greater than the sample median, and low free cash flow is a dummy taking the value of one for 
firms with a market-to-book ratio greater than the sample median, and a free cash flow less than the 
sample median. All accounting data based variables are measured at the last year-end as is the prior 6 
month return and the foreign ownership. 
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Essay 4: 

 

The Negative News Threshold - an Explanation for Negative Skewness in Stock 

Returns 

Co-authored with Anders Ekholm 

 

 

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. 

Furthermore, we find that the returns are negatively skewed only for non-scheduled 

firm specific news disclosures for firm-days where the management is compensated 

with stock options. Contrary to our expectation, we find positive skewness for returns 

following non-scheduled firm news disclosures for firm-days without stock options. 

JEL classification: G10, G12 

Keywords: Disclosure policies ,stock return distributions, negative skewness 
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I. Introduction 

Normal distribution of stock returns is one of the most prominent 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 systematic 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; 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 

                                                

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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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 

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

prohibit all available information from being 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 indirect support for this model. A strong assumption in the Hong and Stein 

(1999) model is the heterogeneity of investors, some of whom show behavior 

different from full Bayesian rationality. 

The lack of statistical power and economic intuition of the above 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. Furthermore, we find that the returns are 

negatively skewed only for non-scheduled firm specific news disclosures for firm-

days where the management is compensated with stock options. Contrary to our 

expectation, we find positive skewness for returns following non-scheduled firm news 

disclosures for firm-days without stock options. 

The remainder of this paper is organized as follows. Section II presents the hypothesis 

and its implications for stock return distributions. Section III gives a brief introduction 

to the market structure of the Helsinki Stock Exchange and describes the data 

employed in the study. Section IV presents the main findings and finally, Section V 

concludes the study. 
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II. 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. As stated in Trueman (1997) the manager�s 

disclosure decision impacts him through its effect on the firm�s stock price subsequent 

to trading. Trueman (1997) argues that, all else equal, the manager will prefer a higher 

price for one or several of the following reasons. First, through managements holding 

of shares or options in the firm. Second, through reputation cost, and finally, out of 

concern that currents shareholders might sell there shares in the near future3. The 

expected utility of disclosing news hence strongly correlates with the changes in value 

of the firm stock 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 

shareholders4. Not disclosing price relevant news is expected to affect the probability 

of being successfully sued and thus the probability and size of any damage award. 

Furthermore, the management is hired by the board of directors that represents the 

                                                

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., Miller and Rock (1985) for similar arguments. 
4 See, e.g., Dye (1986), Skinner (1994) and Trueman (1997) for discussion on disclosure policies and 
related costs. 
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shareholders and the board is more likely to terminate the employment if the 

manager chooses a disclosure policy that substantially hurts shareholder value. Hence, 

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�5. This is shown formally, together with 

the underlying assumptions and arguments, in Trueman (1997). 

Figure 1 

Expected utilities for disclosing and not disclosing non-scheduled news  

Utility of disclosing 

Utility of not disclosing 

Manager utility 

Size of news 

The negative news threshold

 

                                                

5 Empirical evidence regarding voluntary disclosure practices is somewhat mixed and fragmented. 
Lang and Lundholm (2000) 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). 
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Our hypothesis is that this �negative news threshold� implies that returns 

following non-scheduled news6 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 mean7. The 

created distribution has excessively large probability mass for large negative 

observations, or is in other words negatively skewed. 

A. Numerical Simulation 

To verify that withholding moderately negative news induces negative skewness we 

construct the following numerical simulation. First, we use a random number creator 

to create 10,000 observations drawn from a standard normal distribution, N(0, 1). To 

simulate witholding negative news, we then sort these observations in ascending order 

and remove every second observation one standard deviation below the mean 

(observations between �1 and 0). This procedure removes 1,696 observations and 

results in a sample of 8,304 observations. We then compute skewness and 

standardized skewness for both the original sample with 10,000 observations and the 

reduced sample with 8,304. The results are displayed in Table 1. 

                                                

6 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.  
7 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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Table 1 

Numerical Simulation 
Table 1 displays skewness and standardized skewness for simulated samples drawn from a standard 
normal distribution. Skewness is asymptotically distributed as N(0, 24/N). The original sample includes 
10,000 randomly drawn observations from a standard normal distribution. The reduced sample is 
created by removing every second observation between �1 and 0. 

Observations Skewness Standardized 
skewness

Probability 
value

Original sample 10000 0.0017 0.0694 0.9447

Reduced sample 8304 -0.2256 -8.3918 0.0000  

The results of the simulation confirm that removing moderately negative observations 

creates negative skewness as the reduced sample displays a standardized skewness 

coefficient of �8.3918 as compared to 0.0694 for the original sample. The resulting 

distribution is also negatively skewed if we chose to remove half of the observations 

one half standard deviation below the mean, between �0.5 and 0. This results in a 

sample with 9,037 observations and a standardized coefficient of skewness of �2,72 

(probability value 0.0064). Furthermore, if we assume that, for a true sample of news, 

part of the omitted negative news disclosures later appear beneath the �negative news 

threshold�, the negative skewness is further magnified. 

B. The effect of executive stock options 

A necessary condition for the �negative news threshold� hypothesis to hold is that 

manager utility is correlated with the market value of the firm. As mentioned above 

we can make this assumption due to several reasons, one of them being executive 

stock options. All other things equal, if the manager has received stock options, the 

effect of stock price movements on his utility is magnified, as compared to a manager 

without options. We thus further hypothesize that managers with stock options will 

have greater incentives to withhold slightly negative news as compared to managers 

without stock options. This can result in that returns following non-scheduled news 

exhibit magnified negative skewness, in the case of firms where the management is 

compensated using stock options, as compared to firms where no stock options are 

used. 
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C. Expected Skewness for Different Samples 

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.  

Figure 2 

Expected skewness according to the �negative news threshold� hypothesis for 
different samples of returns 

Non-Scheduled News Returns
Stock Option Firm-Days
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No Skewness
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No-News Returns
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No Skewness

Full Return Sample
-

Negative Skewness

 

III. Data Set 

We retrieve daily volumes and closing prices8 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 values9. This procedure identifies altogether 28 stocks that belong to the 15 

most traded stocks for at least one of the sample years. We then gather all news items 

                                                

8 Adjusted for splits and dividends. 
9 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. 
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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 4,680 unique news 

items, when we delete multiple news items for the same day and firm. As all firms 

listed on the HEX must 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 returns10 for each share for the above defined 

time period (1.5.1996 to 30.4.2001). 

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 

announcements11. 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. Finally, we divide the non-scheduled news sample 

into two subsamples based on whether the firm has an executive stock option program 

in effect or not12. 

A. Abnormal Logarithmic Returns 

Expected returns are calculated according to the market model methodology13. For 

each stock and each day, daily logarithmic returns for the preceding 365 calendar 

                                                

10 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. 
11 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. 
12 Data on Finnish Executive Stock Options is received from Alexander Corporate Finance Oy. 
13 See Campbell et al. (1997), pages 149-180 
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days14 are first OLS regressed against corresponding return data for the HEX 

Portfolio Index15, 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. 

B. The Helsinki Stock Exchange 

Table 2 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.  

Table 2 
1-day logarithmic returns for the HEX Portfolio Index 

Table 2 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 2 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. 

                                                

14 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. 
15 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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IV. 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 3 
1-day logarithmic and abnormal logarithmic returns for the full sample 

Table 3 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 3 shows that both logarithmic and abnormal logarithmic returns in the full 

sample show significant negative skewness16. 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 2.) 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. 

As displayed by Table 4. below, 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. 

                                                

16 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 4 

1-day logarithmic and abnormal logarithmic returns for the news sample 

Table 4 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
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Table 5 

1-day logarithmic and abnormal logarithmic returns for the no-news sample 

Table 5 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 5). 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 6 

1-day abnormal logarithmic returns for the scheduled and non-scheduled news 
samples 

Table 6 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) 0.0019 0.0000
Krt 5.88 100.33
SKrt 17.79 965.17
p(Krt) 0.0000 0.0000
J-B 330 945608
p(J-B) 0.0000 0.0000

 

 

Table 6 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 zero17. 

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. 

                                                

17 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. 



 133

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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Finally, to test the effects of equity based compensation affects we split the non-

scheduled news sample into two subsamples, firm-days where an executive stock 

option grant is in effect and firm-days without executive stock options. The summary 

statistics for these two sub-samples are presented in Table 7. 
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Table 7 

Abnormal logarithmic returns for non-scheduled news disclosures of stock option firm-days and 
no stock option firm days. 

Table 7 displays sample moments for abnormal logarithmic returns for firm-days with stock options 
and firm-days without stock options during which firm specific 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 stock option firm-day sample includes observations where the firm has had a stock option 
compensation program in effect, and the no stock option firm-day sample includes observations of 
firms without stock option compensation. 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. 

Non-Scheduled News Non-Scheduled News
Stock Option Firm-Days No Stock Option Firm-Days

N 1779 442
Mean -0.02% 0.11%
Std.Dev 4.6% 2.4%
Min -75.0% -9.1%
Max 25.2% 13.8%
Skw -6.10 0.46
SSkw -105.12 3.92
p(Skw) 0.0000 0.0001
Krt 91.47 3.97
SKrt 787.54 17.05
p(Krt) 0.0000 0.0000
J-B 631272 306
p(J-B) 0.00 0.00

 

 

Based on the Trueman (1997) model and the analysis presented earlier we expect that 

both samples of non-scheduled news display negative skewness and that this is 

magnified in the sample of firm-days where the management is compensated with 

stock options. However, the results displayed in Table 7. indicate that negative 

skewness is only induced by firm-days where the management has been compensated 

using stock options. Furthermore, contrary to our expectation, the sample with firm 

days without stock options is slightly positively skewed.  
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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. 

V. 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 attributable to returns on 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. We also find that the returns 

are negatively skewed only for non-scheduled firm specific news disclosures for firm-

days where the management is compensated with stock options. Contrary to our 

expectation, we find positive skewness for returns following non-scheduled firm news 

disclosures for firm-days without stock options. The findings 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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