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Abstract 

The article presents asset pricing anomalies on Polish Stock Market due to imple-
mentation and exercise of the employee stock options (ESO). Such mispricing of the 
stock is a result of the investors’ expectations according to the market and non-market 
conditions of ESOs as they may influence company’s future performance. Implementa-
tion and exercise of the ESOs makes it possible to examine polish market effectiveness 
and analyse investors’ behaviour. The research conducted for this paper reveals the in-
fluence of the company itself as well as the decisions made by investors. The aim of the 
article is to verify if a different set of market and non-market conditions results in vari-
ous changes of the stock price. 
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Introduction 

Employee stock options (ESOs) are becoming more and more popular 
among Polish companies since their first introduction in the late 90s. Deloitte 

[2011] and PwC [2012] reported that nearly 45% of companies had such pro-
grams implemented in 2012 which is expected to grow since the average in 
Western European companies is close to 100%. This is the main reason why 
ESOs impact on the stock price should be analysed from both the investors’ and 
                                                            
1  Research financed by the National Science Centre DEC-2012/05/N/HS4/00654. 

Wiesława Przybylska-Kapuścińska 
Department of Monetary Policy  
and Financial Markets  
Faculty of  Economics 
Poznan University of Economics, Poland 
w.kapuscinska@ue.poznan.pl 



Asset pricing anomalies on Polish Stock Market... 

 

91 

companies perspective. For the company and shareholders it is extremely impor-
tant to calculate the real cost of such instruments and financial benefits it should 
bring [Damodaran 2007; Urbanek 2006]. While for the investors, it is significant 
how the ESOs could possibly influence the stock price in the future. 

According to the papers on ESOs [Łukowski 2010, 2012, 2014] influence 
on the company and its stock price, we can distinguish two main situations to 
separate the analysis. First, it is important either the ESO is implemented or it is 
being exercised. The reason for this is a result of investors’ expectations. When 
the option is granted to the managers and employees, the market is not able to 
expect it. While the time frame of the options being exercised is given by the 
company, so that the market may expect certain outcomes of the program. 

The second condition that should be taken into account is the construction 
of the ESO. While there are several market and non-market conditions, the op-
tions differ from each other in many ways. It appears, according to the Łukowski’s 
papers [2012, 2014], that because of the differences, the outcome of each ESO can 
vary significantly. That is why all of the ESOs in the presented research would be 
divided into groups starting from the very simple options that do not stand up to 
theoretical standards and are only another mean of the employees remuneration to 
those that have a positive influence on the company and employees. 

Asset pricing anomalies presented in this paper are about to show the dif-
ferences between ESOs resulting in the stock price changes. The data consists of 
companies from different sectors that have granted the options to its employees. 
The research hypothesis of the article is that a different set of market and non-
market conditions results in various side effects to the stock price. 

 
 

1. Employee stock options implemented in Poland 

Polish companies are becoming more and more interested in implementing 
ESOs. It is the result of the motivational character of such instruments as well as 
the profits it brings to the company itself and shareholders. There are however 
some issues of granted instruments. One of them is that most of the options are 
quite simple and they do not consist of many market and non-market conditions. 
The other thing is that the strike price very often is set at the low level, much 
lower than the actual stock price. Another problem is related to the group of 
employees that the options are being granted to. In polish companies only a few 
ESOs concern wide range of employees or customers. Most of them are granted 
to the top-level managers and are only another kind of remuneration, which 
leads to the lack of motivational effect. 
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That is why ESOs cannot be analysed as one group but should be divided 
according to the set of conditions it is built on. As was stated before, we con-
sider the implementation and exercise of the options as different groups. Those 
two groups are later divided according to the clustering method that should al-
low us to distinguish at least three groups of programs. 

The research is based on polish companies mainly from financial and IT 
sector. That is because those companies are most interested in such instruments. 
Another thing is that limiting research to only a few sectors allows us to meas-
ure the effects based on the same conditions that companies operate in. We se-
lect 14 companies that granted the options between 1997 and 2011. The criteria 
for dividing ESOs into selected groups is based on following conditions: imple-
mentation and exercise of the option, strike price according to market price of 
the stock, number of employees that the option granting covers, additional mar-
ket and non-market conditions. In the groups for the option exercise, we take 
into account one additional condition that is based on the company performance 
during the life of the option. During the chosen period there were 52 events that 
we later analyse, of which 30 are in the group of the option exercise. 

According to the previously mentioned PwC and Deloitte report, the group 
could be much bigger, but as a matter of fact, the access to the data is strictly 
limited. Another reason for the narrowing of the data is that we need as long 
event window as possible to conduct event studies. That means that we cannot 
use a sample in which any other relevant event took place. Length of the event 
window is dictated by the aim of this paper. We assume that some of the effects 
can be reflected in investors’ behavior long before the company or employees 
take action with the ESOs, especially in case of the option exercise. 
 
 
2. Methodology 

First part of the analysis consists of using Statistica software built in clus-
tering method to divide all the events according to market and non-market con-
ditions. The main problem is to set the level of strike to stock price ratio in each 
case as well as to measure qualitative data like market and non-market condi-
tions. Another problem that has to be solved taking into account the clustering 
method is that the groups we obtain should be sufficient to carry out the event study 
analysis. The groups of ESOs should also have some economic interpretation – as 
the main point of this article is to show if there are any differences between options 
depending on the market and non-market conditions. This is why we have to divide 
all of the instruments into distinct groups with explicit differences. 
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In order to conduct the clustering analysis we make the following assump-
tions for the variables: strike price equal or higher than the actual stock price, 
striker price lower than the stock price, granting the option only to the top level 
managers, percentage of employees covered by the ESO, granting option to the 
main customers, additional market conditions, non-market conditions of the 
ESO, value of the program (as a percentage value according to issued stock). In 
case of the option exercise we use an additional assumption which reflects the 
company’s performance during and shortly after the options are exercised. 

As a result we obtain three groups for the ESOs implementation and three 
groups for the option exercise. The interpretation of each group is as follows: 

For the ESO implementation: 
• Group 1 – options with certain lack of market and non-market conditions, 

strike price much below the stock price during the period when the option is 
being granted, those options can be described as an additional remuneration 
with no motivational aspect. 

• Group 2 – options in this group have the strike price set close to the stock 
price, but most often they do have only one or two additional conditions, op-
tions in this group are granted mainly to the managers excluding other groups 
of employees.  

• Group 3 – options that have strike price set above the level of the stock price 
on the market, with more than two market conditions, wide range of employ-
ees and also contractors are being granted those options, options from this 
group have a strong motivational factor. 

For the ESO exercise: 
• Group 1 – options with very low strike price and virtually no market or non-

market conditions, their effect on the company performance is very poor.  
• Group 2 – options with some market or non-market conditions, with the 

strike price set close to the stock price during the period of the options being 
granted, because of narrow group of employees that those ESOs are being 
granted the impact on the companies’ performance is not significant.  

• Group 3 – a model ESOs with wide range of market and non-market condi-
tions and strike price set much above the stock price at the time of option im-
plementation, their impact on the company is strong and significant and so 
the motivational factor. 

The second part of the analysis is based on the event studies. Event window 
for the whole study is set to 60 days. That is 29 days before the event and 30 
days after the event. That is meant to see the differences in price changes before 
and after the event. It is extremely important to see if before the ESO implemen-
tation the market responds to it as it sometimes does with option exercise [Łu-
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kowski 2014]. This 60 day period is set for each case, and events that could not 
be analysed in such a long period were excluded from the research. We develop 
market model for each case that is being analysed. The market model is calcu-
lated for the 30 day period before the event window. 

Results from the event study should present any anomalies that can be ob-
served according to the ESOs. That may be over- or underpricing of the stock 
shortly after the implementation of the option or close to its exercise. The inter-
esting point here is how long that state can be observed if we notice any statisti-
cally significant anomalies. 
 
 
3. Research 

Based on the data presented in the second paragraph and the methodology 
from the third paragraph, we obtain market models for each case that is being 
analysed. Those models are based on the following scheme. The model is based 
on the logarithmic returns for the stock prices and can be found in the papers 
concerning event studies [Gurgul 2006]. 

 

, ,i t i i m tR Rα β= +% % , (1)
 

where: 
 

,i tR%  –  logarithmic return for the i company, 

,m tR%  –  logarithmic return for the market, 

αi  –  coefficient calculated as in the equation 2, 
βi  –  coefficient for the i company calculated as in the equation 3. 
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where: 
cov[Ri,t,Rm,t]  –  returns covariance for the i company and market portfolio, 
var[Rm,t]  –  variance of the market portfolio returns. 
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The next step is the calculation of the cumulated abnormal returns for the ab-
normal returns for each company within the selected groups. It is presented by 
the Formula 4. 
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where: 

,ˆi tu – abnormal return for the i company calculated as , ,,ˆ ( )i t i it ti mR Ru α β= − +% % . 

 
As all of the ESOs being analysed are from Polish Stock Market, then stock 

index used in the research is WIG. The use of wide market index is dictated by 
the analysed group of the companies, as it consists of the companies from dif-
ferent market sectors.   

We later obtain the cumulated abnormal rate of return for each case, which 
is consistent with the methodology presented by Gurgul [2006]. All of the re-
sults have to be verified. Verification process is based on the method presented 
by Szyszka [2001]. This is based on the simulation of the distribution for each 
group. The number of simulations in this research is set at 10 000. 

Next step of the research is to obtain the accumulated abnormal rate of re-
turn for each group of ESOs. It is given by the following formula: 
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where: 
n – is the number of the ESOs in the particular group. 
 

The results of the analysis are shown in the figures below. In the Figure 1 
there is a case for ESOs implementation while the Figure 2 shows the ESOs 
exercise. In both figures the price path for each of the groups is given from 29 
days before the event to 30 days after the information about ESO being released. 
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Figure 1. ACAR for the employee stock options implementation 

 
Source: own figure. 

 
As the figure shows, the market reaction can be observed even 29 days be-

fore the event which is unexpected behavior, because according to our assump-
tions there were no information released before the implementation of the ESO. 
The possible explanation of such fact is that there were investors’ expectations 
of some motivational programs being implemented or other actions taken by the 
companies to boost their performance. One of such decisions may be related to 
the managers themselves as their previous decisions affect the investors’ strate-
gies. That is if an ESO is being implemented during the stock price growth, the 
additional cost of the option implementation does not interfere with the possible 
outcomes of the managers’ decisions. So investors do not pay attention to that 
event as the options granted among polish companies are only a few percent of its 
value. It is a problem that is going to change as not only the managers receive 
such incentives but other employees are also being granted ESOs more often. That 
is why the effects of the options are more visible among companies from Western 
Europe and the United States. Another explanation is that it may be also the result 
of companies’ strategies as many of them implement ESOs regularly, so that the 
market is able to anticipate when such programs may be introduced.  

The other interesting fact that is shown in the Figure 1 is that there is no 
visible difference between options from 1 to 3 group. As it was explained in the 
previous section, ESOs from the group 1 lack the motivational aspect and is 
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only the additional remuneration for the employees. The other thing is that it 
may be seen as the additional cost for the company as preparation and imple-
mentation of the ESO imply additional costs compared to granting financial 
bonus. From the economical perspective implementing ESOs from the group 1 
is pointless. The only advantage is that using financial innovation such as stated 
options is good form the marketing point of view. While the options from 2 or 3 
group have some conditions that let us describe it as an option which has a mo-
tivational factor built in. 

The marketing effect of implementing ESOs is one possible explanation of 
the situation shown in Figure 1. As the expected effects of the options from the 
group 2 or even 3 are far more significant, group 1 shows an unexpected growth 
of ACAR during the analysed period. We assume that investors expect every 
ESO to potentially influence company’s performance. That is why no matter the 
conditions of the options are, the observed market reaction is, as we can say, 
positive. The lack of the effects of the ESO or performance worse than expected 
can be reflected in price anytime after the option implementation and as the life 
of the option is relatively long – from one to eight years [Hull and White, 2003] – 
there is plenty of time for the investors to take action.  

 
Figure 2. ACAR for the employee stock options exercise 

 
Source: own figure. 

 
The second figure shows the stock price reaction on the exercise of the 

ESO. In this case it can be derived that there is a significant difference between 
each group of the ESOs. In each case the period before the event shows quite 
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similar behavior of the price. Shortly after the event the ACAR for the third 
group starts to rise while for the two other groups of companies it begins to fall. 

According to the research we can assume that investors take into account 
the results of the ESO and its influence on the company and its stock during the 
time the options are being exercised. So the visible effect of each ESO influ-
ences the stock price shortly after the option is exercised. That leads to the con-
clusion that options from group 1 and 2 had not influenced company’s perform-
ance enough so that investors would rate it as a successful program, while the 
options from the third group did somehow influence the company so that the 
investors’ impact on the price was positive. 

The positive effect of the ESOs from group 3 have on the stock price is the 
result we expected from implementing such instruments. The obtained results 
underline the importance of the shape of market and non-market conditions. 
Because of the lack of the motivational factor of the options from group 1 and 2 
there is no significant improvement in the performance of the companies intro-
ducing it, so that it becomes only additional cost. Exercise of the option is the 
time when investors are able to finally sum up all of the effects of the imple-
mented options and so the price falls. It is important to notice that it enlarges the 
costs of such instruments for the company as the lower stock price leads to 
higher costs of capital for its future stock issues.  

We should notice that differences in the construction of the ESOs (market 
and non-market conditions) impact its influence on the companies. It is not only 
the remuneration for the employees but mainly the incentive scheme that should 
influence the productivity. That is why options with simple construction or mar-
ket conditions one of which is the strike price on the very low level do not influ-
ence the companies’ performance. 

Main anomalies that we observe for the implementation and exercise of the 
ESOs are overpricing the stock before the event and over- or underpricing of the 
stock after the event for as long as the analysis concerns  – 30 trading days. 
Overpricing of the stock before the event can be the result of investors’ expecta-
tions on how the option would influence the company and its stock [Huddart and 
Lang, 1996]. Those effects could not be measured when the option is being 
granted to the employees so the only factor that those expectations are being 
formed is the research on the past ESOs. On the other hand, all of implemented 
options may result in companies’ performance improvement so that investors’ 
actions influence the price growth. 

For the analysed group of the companies and ESOs implemented during the 
years 1997-2011 it is interesting that investors do not react differently for the 
options from each of the group of instruments. The moment they realise that the 
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option did not influence the stock price and company coincides with the option 
exercise. It means that before the exercise of the ESOs market expectations are 
that the options granted would somehow improve the situation of the company. 
As long as employees own the options there is still a chance that its incentive 
factor would take part in the company’s situation. Only after the options are 
exercised they do not influence the employees and as a result they do not have 
any impact on the companies. 

The only exceptions for this are the options from the third group which are 
described as a model instrument of this kind. It means that the incentive factor 
plays an important role in this case. The investors appreciate it as we observe 
overpricing of the stock even 30 days after the options being exercised. The 
other thing is that those instruments had to influence the company itself as the 
obtained results, for example the financial data, must be at least one of the fac-
tors that shape the price behaviour during that period.  

The analysis of the impact of the ESOs on the company’s performance has 
already been shown in many papers [Szlichciński 2008; Łukowski 2012] and 
would be an important supplement for the analysis presented in this paragraph. 

Another interesting result of the analysis is the market efficiency according 
to the ESOs. As the Figure 2 shows market reaction on the announcement of the 
option exercise occurs the same day it appeared on the market. The reaction 
starts the same day and continues to affect the price in the whole analysed pe-
riod of 30 days. A possible explanation of such long influence on the price is 
that the outcome of each option was so significant it played an important role in 
investors’ decisions. That is also important to notice that ESOs do have an im-
pact on the companies’ situation. 

Those results reveal that properly defined ESO leads to growth of the stock 
price (group 3 in the Figure 2) while the programs dealing with some market 
and non-market condition issues may result in price decrease (group 1 and 2). 
That conclusion is important in determining the total cost of the ESO – includ-
ing the possible consequences for the future stock issues. 
 
 
Conclusions 

Employee stock options become more and more popular among polish 
companies. There are many issues that have to be solved according to the mar-
ket and non-market conditions of such options. Just to list the most important, 
we have to mention – setting strike price much below the stock price and misus-
age of the ESOs conditions. Because of that fact the options in presented re-
search were divided into three groups. 
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As the conditions in implemented options differ among each other, we ex-
pected that the impact they have on the stock price and investors’ decisions may 
also vary. That was not the case for the options implementation, which we find 
surprising especially when we consider the costs of the ESOs for the company. 
As turned out, investors had not reacted to the information of the options im-
plementation for the selected groups. We presented a list of possible explana-
tions, but the fact is that true effect of the ESOs in some cases may be revealed 
during the option exercise. 

The price changes after the ESOs exercise proved our expectations and dif-
ferentiated the options from selected groups. This part of the research shows that 
it is not the program itself that shapes the investors decisions, but the effects it has 
on the company’s performance that must be measured and reported before the mar-
ket makes any decisions. The important result of the research is that market effi-
ciency is in that case very strong. Investors reacted in the same day as the op-
tions was exercised, which reveals that their opinion on selected programs and 
companies was cashed shortly after employees and managers took action. 

We have to admit that described asset pricing anomalies may be the result 
of ESOs selected for the research. We have to remember that those options are 
quite new solutions used to motivate employees among polish companies and it 
is only now that they are becoming more and more sophisticated. It is possible 
that in the next few years it would not be possible to distinguish that many 
groups for the similar research.  
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