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Abstract 

 
In this thesis we compared a profitability of several investment strategies that could 
be used at the stock markets and we adjusted them for the need of Prague Stock 
Exchange. The strategies that we used are based on some different principles and 
they provide different results. We found that the strategies based on the technical 
approach gave us better results than the strategies based on the fundamental 
approach. The next finding is that those strategies for which the investors would go 
also into the short sell perform better than the strategies for which the investors 
would take just the long positions. The best results we got for the momentum 
strategy, which is based on the autocorrelation of returns. 
 
Keywords: stock market strategies, profitability, fundamental and technical 
analysis, short sell 
JEL class: C02, C53, G11 
 

 

Abstrakt 

 
 
V této diplomové práci jsme porovnali výnosnost vybraných investičních strategií, 
které se dají využít na trhu s akciemi a přizpůsobili jsme je pro podmínky Burzy 
cenných papírů Praha. Vybrané strategie jsou založeny na rozdílných přístupech a 
přinášejí rozdílné výsledky. Strategie vycházející z principů technické analýzy 
přinesly obecně lepší výsledky než strategie vycházející z principů fundamentální 
analýzy. Dalším obecným zjištěním je fakt, že strategie doporučující i prodej na 
krátko dosahují lepších výsledků než strategie, pro které investor zaujímá pouze 
dlouhé pozice. Jako nejlepší z testovaných strategií vyšla momentová strategie, která 
je založena na autokorelaci výnosů akcií. 
 
Klíčová slova: strategie na trhu s akciemi, výnosnost, technická a 
fundamentální analýza, prodej na krátko  
JEL klas.: C02, C53, G11 
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1. Introduction 
 

 
This diploma thesis aims at evaluating profitability of several stock market 

strategies based on some different principles. There are generally two basic 

approaches on which are the strategies set up: the fundamental approach and the 

technical approach. The technical approach looks at the price movement of a security 

and uses this data to predict its future price movements. Fundamental analysis, on the 

other hand, looks at economic factors as fundamentals. In this work, we use 

strategies based on both principles and we try to find how these strategies perform.  

 

The most of the studies related to the given topics has focused on the developed 

markets (such as U.S. market) for which there are large historical data. In this thesis 

we aim at less explored Czech capital market (The Prague Stock Exchange). 

Although based on shorter history analyzed methods it can be compared in 

meaningful way.  

 

In our work we compare several strategies: some of them are well known and on 

developed markets they have historically proven usefulness. Some of them were 

published recently reacting to changing economic conditions. We adapt some of the 

strategies for the specifics of the Prague Stock Market and we optimize some 

parameters of the models to get the optimal results. All the computations are made 

for the observed period 1997 – 2008. In this period the market passed some different 

progressions, such as a “fluctuating” period at the late nineties, the rapid increase 

from 2002 – 2007, the abnormal decrease due to economic recession in 2008. We 

find how differently the strategies work under these different types of market 

development.  

 

This thesis is divided into two main parts: theoretical and empirical. In the 

theoretical part we provide the necessary background for the empirical research. At 

first, in the chapter Related Studies we give the overview of the used modeling 

techniques and main related literature  cohering with the investment strategies used 

in this work. In the chapter Theoretical Background we describe all the necessary 
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assumptions for the computations and we set up concrete models and algorithms for 

all the strategies used in this thesis. In this chapter we also define profitability 

measures used for comparison of individual strategies. 

 

The main part of this thesis is the empirical study on the real data. Firstly, in the 

chapter Data Sample we describe the environment and the data for the observed 

period. Both stock exchange data and independent variables data are described. In 

the chapter Results we describe all the results we have got for different strategies. 

The necessary parameters are estimated and resulting profitability measures are 

given. At the end of this chapter we can find the overall comparison of the strategies. 

Finally in the chapter Conlusion we summarize all the findings of this thesis and we 

point out to the areas of possible further research. 

 

The underlying computations were done using specialized mathematical and 

statistical software, such as Gretl 1.7.9, SPSS 12.0.1 for Windows, Visual Basic 6.5. 

Source codes and detailed outputs of individual models are given in Appendix.
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2. Related studies 
 

As it was noticed in the introduction we use some strategies to find whether 

we are able to generate profit, what means that the stock market does not work 

effectively. We use some strategies based on both technical1 and fundamental2 

analysis. 

 

Market efficiency 

 

The efficient markets theory of financial economics states that the price of the 

stocks covers all relevant information that is available about the intrinsic value of the 

stock. Changes in stock prices in an efficient market should be random, resulting in 

the “random walk” in stock prices.  

 

Fama (1970) defined in his work three different forms of market efficiency: 

weak form, semistrong form and strong form. There have been several studies that 

researched the stock market efficiency reflecting this distribution into three forms of 

market efficiency. Diviš (2003) found that we cannot reject the hypothesis that 

Prague stock exchange works under the weak market efficiency. Diviš claims that 

using just the technical analysis probably could not generate to the investor the 

abnormal gain because the present stock prices reflects the previous stock prices 

moves. 

 
Momentum and contrarian strategy  
 

There have been several studies which test the profitability of these two 

strategies, which are based on the autocorrelation of returns. Two basic strategies 

which are based on this autocorrelation are momentum strategy and contrarian 
                                                
1 Technical analysis is a security analysis technique that claims the ability to forecast the future 
direction of prices through the study of past market data, primarily price and volume. In its purest 
form, technical analysis considers only the actual price and volume behavior of the market or 
instrument. 
2 A method of evaluating a security by attempting to measure its intrinsic value by examining related 
economic, financial and other qualitative and quantitative factors. Fundamental analysts attempt to 
study everything that can affect the security's value, including macroeconomic factors (like the overall 
economy and industry conditions) and individually specific factors (like the financial condition and 
management of companies). 
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strategy. Momentum investors seek out for purchase stocks that have recently risen 

significantly in price on the belief that they will continue to rise due to an upward 

shift in their demand curve. If stocks have recently fallen significantly in price, they 

are sold on the belief that their demand curves have shifter downward. Contrarian 

investors do just the opposite. They buy stocks that others have shunned and think of 

as losers, and they sell stocks that others have pursued and think of as winners.  

 

 Hon and Tonks (2001) found the positive and significant returns over 

practically all investment horizons up to 24 months after the portfolio formation. 

They found the strong evidence of momentum effect over the shortmedium-term 

horizons, where an investor takes on a long position on winners and sells the 

loosers.3 They found that the momentum strategy produce the different results when 

they split the sample into two subsamples. That means that positive serial correlation 

in UK stock prices is not a general feature of the whole sample, but is only confined 

to sub-samples. 

 

Jegadeesh (1990) for the U.S. stock market and Assoé (2004) for the 

Canadian market found that the contrarian strategy does not produce as significant 

positive returns as the momentum strategy. The contrarian strategy (purchasing the 

losers and selling winners)4 produce the positive returns just for the short-term past 

dependency. Since the fact that short-term contrarian strategy is an intensive trading 

strategy (bigger transactional costs) they found that this strategy is economically 

viable just in some month and just for small firms. 

 

Horská (2005) found that the stock prices at the Prague Stock Market are 

dependent on their previous values and it’s possible to predict some moves just on 

the previous changes. On the other hand she also comments that model based just on 

the dependency of the current stock prices and the previous stock prices is limited 

and cannot clears up the total volatility of the stock prices. 

 

 

  

                                                
3 Defined in the chapter Theoretical background 
4 Defined in the chapter Theoretical background 
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Quest for alpha 

 

 The  Quest for alpha (Jensen’s alpha) model is based on the CAPM 

model. The Quest for alpha is the strategy of picking securities with positive alpha 

values. Jensen’s alpha was first used as a measure in the evaluation of mutual fund 

managers in 1970s. Jensen says that investor should be seeking the investments that 

have higher alpha. Since Eugene Fama, many academics believe financial markets 

are too efficient to allow for repeatedly earning positive Alpha, unless by chance. To 

the contrary, empirical studies of mutual funds spearheaded by Wermers (2006) 

usually confirm managers' stock-picking talent, finding positive alpha. However, 

they also show that after fees and expenses are deducted, the effective alpha for 

investors is negative.5 Subbuah Somasundaram (2008) found the market co-efficient 

and alpha are negatively correlated.  

 

Elton – Gruber model selection procedure 

 

 This method determines the optimal portfolio of risky securities in an iterative 

way instead of solving the complex and large optimization problems. This method is 

based on the excess return to beta of every security. This method has been described 

in Elton, Gruber (2007), there are no papers which compute the performance of this 

strategy. 

  
 

Econometric models 

 

 In this work we also use the prediction of the stock market prices 

estimated by econometric models. The first of them is based on the fact that 

macroeconomic factors influence the move of stock prices. There have been many 

studies finding the main factors which influence these moves. The results of these 

studies vary between the countries. In the most of them were identified as the most 

significant: the interest rate, the exchange rate, the inflation.  

 

                                                
5 See more about Jensen's alpha at e.g. http://en.wikipedia.org/wiki/Jensen's_alpha. 
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Harasty and Roulet (2000) used cointegreation techniques to model stock 

prices of seventeen developed countries. The main variables explaining the short-

term fluctuations were short-term interest rates, exchange rates and the spreads 

between domestic long-term and short-term interest rates, as well as between 

domestic and foreign interest rates. 

 

Kaul (1990) studied the relationship between expected inflation and the stock 

market. His results have supported the hypothesis of Fama (1981) that the 

relationship between stock returns and expected inflation in the US is significant and 

negative. In some other countries this relation is significant just in some periods. For 

example Spyrou (2001) found that this relation is significant in Greece just before 

1995.  

 

The relationship between exchange rate and stock prices could be relevant in 

the globalized economy. Fang and Miller (2002) found that the currency depreciation 

adversely affects stock returns and increases market volatility.  

 

Horská (2005) found that there is some common trend between the economic 

growth and the Prague Stock Market growth, but the significance of this growth is 

low and the predictability of the stock prices using the macroeconomic variables is 

limited. 

 

Hanousek and Filer (1999) did not find any significant relationship between 

lagged values of changes in economic variables and changes in equity prices in 

Czech Republic.  

 

The second econometric model is based on the dependence of Prague stock 

market moves and the foreign stock markets. Podpiera (2001) found that Prague 

stock market is influenced by the foreign stock markets.  The European stock 

markets have bigger influence than the US stock markets. On the other hand, he 

points out that changes at the foreign stock markets can explain just a part of a 

change at the Prague stock market and the foreign markets are not the most important 

factors which influence the moves of stocks at Prague stock market.
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3. Theoretical background 
 

 

This diploma aims at evaluating the profitability of several portfolio strategies 

based on different bases. Before we define our strategies that we consider in this 

work, we have to define the way in which we compare our strategies and how we 

evaluate them. Also we need to define some presumptions that are necessary for 

computations in our models. 

 

3.1 Market Presumptions 
 

3.1.1  No transactional costs 

 

In this work we do not calculate with the transactional costs. The volume of 

the transactional costs depends on many factors – in which way we deal at the stock 

market (internet, call centrum, personal dealer), how many deals we make, on the 

total volume of our deals, etc.6  

 

3.1.2 Liquidity of the stocks 

 

 

In this diploma thesis we assume, that all the stocks7 are liquid and are 

available for long and short sell. 

 

3.1.3 Perfect divisibility of the stocks 

 

We assume that all the stocks are perfectly divisible. It means that we can buy 

arbitrary number of the concrete stock. 

                                                

6 To find more information about transactional costs and the stocks see e.g. Michael J. Barclay, 
Eugene Kandel and Leslie M. Marx (1998);  the concrete commissions for the dealing e.g. 
https://www.patria-direct.cz/ 

7 Stocks that we work with are defined in chapter Data sample. 
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3.1.4 Short selling8  

 

This presumption coheres with the transactional costs. Short selling is linked 

with some costs, which are in the not perfect market variable and change through the 

different stocks and through the time periods. In our models we put the amount 

obtained from the short sell at the beginning of the period to the escrow as special 

type of insurance margin. At the end of the period we will get this amount from the 

escrow and we pay back for the stocks. We do not calculate in our models with any 

other special costs.9   

 

In all models we will also compute the version of strategies in which we just 

take the long positions. That’s because of the problem that not all of the stocks are 

available for the short sell in some periods and because of short sell constraints.      

 

3.2 Comparison of the strategies – evaluating 
 

It’s necessary to define the way, in which we compare the profitability of the 

strategies. The strategies work differently, because they are based on some different 

principles. We have to standardize system how to evaluate all of them to be 

comparable.  

 

Each strategy is based on some different assumptions – but the result for all 

of them is in this work the same: each strategy says to us, if to take long position or 

short position for each of the available stocks.  

 

We evaluate all the strategies for the 3 months periods.10 At the beginning of 

every period investor takes long and short positions for each of the stocks according 

                                                
8 The selling of a security that the seller does not own, or any sale that is completed by the delivery of 
a security borrowed by the seller. Short sellers assume that they will be able to buy the stock at a 
lower amount than the price at which they sold short.  
9 More information about transactional costs linked with short sell e.g. in Alexander (2000). 
10 That is because just the quarterly data are available for some economic indicators. 
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to the concrete strategy.11 It means that he forms the new portfolio at the beginning 

of each period and holds it for the next 3 months. After these 3 months, he executes 

his portfolio.  

 

Notation  
 

Let us describe how we denote all the variables used in this diploma thesis. 

 

We work with n assets (stocks) in T periods12. The number of stocks changes 

between the periods.13 The rate of the profit of the stock i in the period t will be 

denoted as 

 

 ��� � ��������  (1.1)  

 

where ��� is the price of the stock i at the beginning of the period t. We assume that at 

the beginning of each period we have at our disposal amount K. Our strategies say to 

us whether we have to take long or short position for each of the available stocks. We 

invest the same amount of money into each stock in long position (=K/|L|), where |L| 

is the number of stocks that we take for long positions.  If we don’t buy any stocks, 

we will just stay with K in cash. For short position we sell each stock for K/|S|, 

where |S| is the number of stocks that we go short sell. At the beginning of the period 

t we receive stocks for which we entered long position. We also receive money for 

stocks that we entered short position with, but we move all this money to the escrow 

as a type of insurance for short position. Therefore money from the short position 

does not affect the value of our portfolio at the beginning of time period t. So we can 

write the value of the portfolio at the beginning of the period t as  

    

                                                
11 The strategy based on the dependence on the foreign indexes works on the different approach – it’s 
described at the end of this chapter. 
12 We work with the data from 1996 to 2009 – the details are described in the chapter Data sample.   
13 Because of the new stocks entering at PSE, the details are described in the chapter Data sample.  
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 �� � 	|�|�1��� � 	, |L| � 0 

 

(1.2)  

 �� � 	, |L| � 0. 
 

(1.3)  

 

At the end of the period we sell (buy for short position) all the stocks and also 

receive money deposited at the escrow for short position. The value of the portfolio 

of long positions at the end of the period is: 

 
 ��,���� � �|�| �∑ ������  �, |L| � 0   (1.4)  

 ��,���� � 	 , |L| � 0.  

 

(1.5)  

The value of the portfolio of short positions at the end of the period is14: 

 

 ��,���� � 	|�|��1 � ������� , |�| � 0 (1.6)  

 ��,���� � 0, |�| � 0. (1.7)  

 

The profitability P of the strategy π in time t is defined as: 

 

 �� � �!,��"# $ �!,��"#�! � �!,��"# $ �!,��"#	  (1.8)  

 

We will compare the profitability of our strategies with the PX-50 index15. 

We will find whether we are able to overcome this index.  

 

                                                
14 The value of short positions at the end of the period is just a profit or loss.  
15 The detailed description of the PX-50 is in the chapter Data Sample. 
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3.3  Description of the strategies 
 

3.3.1 Buy and hold strategy  

 

Buy and hold strategy is one of the simplest strategies that are being used at 

the stock markets. An investor, who employs a buy and hold strategy actively selects 

stocks at the beginning of the period and hold them until the end of the period. In 

general, the length of the period depends on the investor. 

 

The buy and hold approach to investing in stocks rests upon the assumption 

that in the very long term stock prices will go up, but the average investor doesn’t 

know what will happen tomorrow. The logic behind the idea is that in a market 

economy will economy keep expanding, so profits will keep growing and both stock 

prices and stock dividends will increase as a result
16. There may be short term 

fluctuations, due to business cycles or rising inflation.  

 

Generally, there are some benefits for this strategy – transactional costs (for 

trading commissions) are quite low and taxes can be reduced by buying and selling 

less often and holding longer.17  

 

In this work, we will use buy and hold strategy for all stocks, which we work 

with. At the beginning of the period, we assume to buy all the stocks for the same 

amount of money and at the end of the period we sell them.  

 

Because of the fact that we take just the long positions into each stock (it 

means ��,���� � 0 and |L| � ") we can rewrite the profitability as 

 

 �� � �!,��"# $ �!,��"#�! � �!,��"#	 � 	|�| ∑ �!%%��	 � ∑ �!%"%�1"  (1.9)  

 

                                                
16 To get more information see e.g.  Fundamental Concepts of Share Investing (2009).  
17 In Czech Republic the owner of the stock does not pay taxes from the profit of the stock, if he holds 
the stock more than 6 months. 
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3.3.2 Momentum and contrarian strategy  

 

As it was noticed in the chapter Literature review the momentum and 

contrarian strategies are based on the autocorrelation of returns.  

 

There have been a lot of studies which have documented, that we can predict 

the stock returns on their previous moves (past returns).18  Momentum investors 

purchase those stocks that have recently risen significantly in price on the belief that 

they will continue in that rise and the Contrarian investors do just the opposite. They 

buy stocks that others have shunned and think of as losers, and they sell stocks that 

others have pursued and think of as winners. They do so in the belief that investors 

tend to overreact to news. That is, stocks that have plunged in price because of some 

recent piece of bad news are thought to have fallen too far in price. Similarly, stocks 

that have risen rapidly in price due to some recent piece of good news are thought to 

have risen too far in price. Because of these overreactions investors tend to buy or 

sell these stocks and drive the price towards the fundamental value of the stock. A 

crucial difference between these two strategies lies in the time period over which you 

decide to form your portfolio and the length of time you hold the portfolio – Lakkisto 

(2007). 

  

The definition from Lakkisto (2007): 

 

1) Momentum strategy – this strategy is based on a positive autocorrelation 

in returns and generates profit by buying past winners (the stocks, which 

have generated profit in a last period) and selling losers (the stocks, which 

have generated loose in a last period).   

 

2) Contrarian strategy – this strategy is based on a negative autocorrelation 

in returns and generates profit by selling past winners and buying past 

losers. 

                                                
18 Short to medium term momentum in security returns was first documented by Jegadeesh and 
Titman (1993). 
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There exist a lot of variations of these strategies, including mix of both. We 

will use in this work some modification of them, which may work better for the case 

of Prague Stock Exchange.  

 

 

Momentum strategy: 

 

(P, F) momentum trading strategy means, that in period t we create winner-

looser portfolio which is based on previous P day’s returns19. It means that in period 

t, the investor takes a long position on the winner portfolio and takes short position 

on the loser portfolio for next F days. In this work we assume that F is 3 months 

period. 

 

Contrarian strategy: 

 

(P, F) contrarian trading strategy means, that in period t we create winner-

looser portfolio which is based on previous P day’s returns. It means that in period t, 

the investor takes a short position on the winner portfolio and takes long position on 

the loser portfolio for next F days. In this work we assume that F is 3 months period. 

 

 Winner and loser portfolio: 

 

Different definition of winner and loser portfolio may produce significantly 

different results. One definition is to rank the stocks and divide them into the groups 

(mostly to the deciles) based on their previous returns. The top decile (decile 1) is 

designated the ‘loser’ portfolio and the bottom decile (decile 10) ‘winner’ portfolio. 

In period t, we form a winner-loser portfolio whereby an investor goes short on the 

loser portfolio and takes on a long position on the winner portfolio
20

. This strategy is 

not as good for the specifics BCPP (SPAD stocks), because, there is a small number 

of a stock – it may lead to the cases, that we buy stocks (or sell) which did not move 

                                                
19 Because of the fact that these strategies are based on the beliefs that there is some long trend in the 
stocks moves the P is usually 3-9 month (Hon, Tonks, 2001) 
20 From (Hon, Tonks January 2001) 
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in the previous period P, because all of the SPAD stocks were not moving at all (this 

strategy works better for the cases with bigger variety of stocks, because there may 

be higher difference between the top and bottom decile). 

 

 We use in this work different type, which may be better for the specifics of 

the Prague Stock Exchange – small number of daily trading stocks - SPAD. At the 

beginning of the period we construct the portfolio (which has got two parts – winner 

and loser portfolio) according to momentum (P,F) strategy. The winner portfolio is 

portfolio of stocks, which have had for previous period (P days) returns more than & %, where & is another parameter, which we will optimize. The loser portfolio is 

portfolio of stocks, which have had for previous period (P days) negative returns 

more than �& %. In other words it means, that at the beginning of every period t, we 

take a long position for all the stocks which have had return in past  P days more 

than & % and hold for next F days (till the end of the period) and take a short 

position for all the stocks which have had negative returns in past P days more than �& %. In this work, we will hold the stocks till the end of the period, which is in our 

case 3 months.  

 

 For the contrarian strategy, we take the long position for all the stocks which 

have had negative returns in past P days more than �X %  and a short position for all 

the stocks which have had for previous period (P days) returns more than X %.  

 

 In this work, we will optimize the momentum and contrarian strategy for the 

BCPP. We will optimize the periods P (the period for which we compute the stocks 

past return and the parameter & (boarder return, which has to be overcome in 

previous period P for including the stock into the portfolio). We will optimize these 

parameters for the whole period for which we evaluate our strategies and we will 

compute the profitability of this strategy for every subperiod. We will also optimize 

the parameters for every period to find whether the optimal strategy is the same for 

all the periods or the optimal parameters differs according to different development 

of the stock market. 
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3.3.3 Quest for alpha (Jensen’s alpha) 

 

This method is another technique of active portfolio management where 

manager believes there are some misvalued securities or there are heterogeneous 

expectations of the risks and returns on securities.  

 

In this work we use the same approach as it is described in Somasundaram 

(2008). It is based on the classic work of Jensen (1968). The below mentioned 

equation was formulated by Jensen (we adapted the indexes for our needs)  

 

 *�� � *�+  � ,�� $ -*�. � *�+/0�� $ 1��, (1.10)  

 *�� � ��� � 1 , *�. � ��. � 1 , where ��. is in this work the rate of the profit of PX, *�+ is the risk free rate21. 

 

The alpha (,�), beta (0�) 22 coefficients and the 1� are obtained by running the 

regression analysis. 1� refers to stochastic disturbance or the error term which are 

obtained from the regression output. This model of Jensen is based on many 

assumptions which are similar to standard CAPM.23 In the CAPM model the Beta 

coefficient is defined as  

 

 

 0� � 3�.3.4  (1.11)  

 3�.… covariance between the i-th stock and the market portfolio, where the market 

portfolio is in our case the PX index 

                                                
21 which is calculated in this work from the one year CZK swap. 
22 Definition of Beta e.g. in Scholes, Myron; Williams, Joseph (1977) 
23 More informations in: Somasundaram (2008) 
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3.4… variance of the market porftolio   

 

 

But this strategy has no regard to the model’s beta.  It means that the investor 

just believes that there is some additional profit for the concrete stock’s growth in the 

comparison with the market growth. The strategy, which includes Beta as an 

important variable is e.g. the strategy based on Treynor’s ratio or the Elton – Gruber 

stock selection model. 

 

According to Somasundaram (2008) we will use weekly observations to estimate the 

coefficients. The estimation will be made from regressions based on the time series 

of the previous 12 month stock returns.  

 

The ,�value says to us whether to take long position or the short sell:24 

The basic theory says to us to buy the stocks with the positive α value and go short 

sell for the stocks with the negative α value. In this work we will optimize the value 

Q for which we 

 

1) buy the stocks if the α value is higher than Q 

2) go short sell if the α value is less than -Q 

 

So for our case, we will go long and short positions according to this strategy 

for each of the stocks and after 3 months we execute our portfolio.  

 

 In the empirical part we will go through the significances of the alpha values 

and its influence to the results.  

  

                                                
24 More about this strategy see e.g. in http://en.wikipedia.org/wiki/Jensen's_alpha 
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3.3.4 Elton Gruber stock selection model  

 

Elton Gruber selection strategy is one of the techniques of active portfolio 

management.25  

 

This method determines the optimal portfolio of risky securities in an iterative 

way instead of solving the complex and large optimization problem.  

 

Algorithm of stock selection: 

 

1) All shares are ranked according to their excess return to 0�26 (from the highest to the 

lowest).  

 

Let us define ERB, which is the additional return on a share (beyond that offered by a 

riskless asset *+) per unit of nondiversifiable risk). 

 

 567�� � *�� � *�+0��  (1.12)  

 *�� � ��� � 1  *�+ is the risk free rate27. 

 

The greater the indicator is, the more desirable the security will be for the 

inclusion in the optimal portfolio. 

 

2) Computation of the cut-off rate according to a given formula for the portfolio 

containing the first n shares already included in the optimum portfolio. 

                                                

25 More information about this strategy see Elton, Gruber (2007). 

26 The Beta is calculated in the same way as in the Quest for alpha model. 
27 which is calculated in this work from the one year CZK swap. 
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�

�>�

 

 

(1.13)  

 8�… cut off rate computed from the first n best shares in term of excess return to 

beta <�4… specific risk of the i-th security  

 

  <�4 � 3%2 � �0%23?2 � 
 

(1.14)  

σM4 … variance of the market porftolio  

 

3) The (n+1)-th share will be included in the optimal portfolio if its excess return to 

beta is higher than the cut-off rate associated with the previous n shares. 

  567�� � 8� 

 

(1.15)  

 

 

 Interpretation: the estimate of the expected excess return on a particular stock 

is higher than the expected excess return based on the expected performance of the 

optimum portfolio.28   

 

4) The construction of the optimal portfolio is stopped when the ERB of the (n+1)-th 

share is lower than the cut-off rate associated with the previous n shares. 

 

                                                
28 In our work at least one stock is included in every period (that one with the highest ERB). 
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So at the beginning of every period t we buy the stocks selected by Elton Gruber 

strategy and we hold them till the end of the period. In this strategy we don’t use the 

short sell. 

 
3.3.5 Econometric models 

 
 In these models, we will try to turn profit of the dependence of the stocks and 

some independent variables. We will estimate the models that will tell us whether to 

take long or short positions for the stocks.  

 

 Model based on the macroeconomic indicators 

 

 In this model we estimate the dependence of the stocks on the 

macroeconomic indicators. According to Adam, Anokye M. and Tweneboah (2008), 

George, 2008 and Horská (2005) we have chosen as the independent variables: the 

inflation, the exchange rate (in our case CZK/USD), unemployment rate, GDP and 

PRIBOR. 

 

 We will estimate the dependence how the change of the independent variables 

influence the change of the stocks. We will use the log values (according to Horská, 

2005) and by OLS method we will estimate the coefficients 0A . . 0B from  

 

  

log �!%�!�1% � 0A $ 0� log F"!F"!�1 $ 04 log 5G!5G!�1 $ 0H log I"!I"!�1
$ 0J log KL�!KL�!�1 $ 0B log �6!�6!�1 $ M�� 

 

 

(1.16)  

where F" is the inflation rate, 5G is the exchange rate, I" is the unemployment rate, KL� is the gross domestic product and the �6 is the Pribor rate. 

  

 We will estimate this dependence for each of the stocks i=1,…,n. We will 

also estimate the models where independent variables are one period lagged: 
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log �!%�!�1% � 0A $ 0� log F"!�1F"!�2 $ 04 log5&!�15&!�2 $ 0H logI"!�1I"!�2
$ 0J logKL�!�1KL�!�2 $ 0B log�6!�1�6!�2 $ M�� 

 

(1.17)  

 After estimation of the coefficients 0A . . 0B  we will be able to compute the 

NOPNOQRPS .  

  ��T��U�TS �  exp �0YS $ 01S log F"�U�F"�U4 $ 02S log5&�U�5&�U4 $ 03S logI"�U�I"�U4
$ 04S logKL��U�KL��U4 $ 05S log�6�U��6�U4� 

 

(1.18)  

 

We will go for the long positions if  

 

  ��T��U�TS �  1$] 

 

(1.19)  

and short positions if 

 

  ��T��U�TS ^ 1�  ] 

 

(1.20)  

where ] is another parameter, which we optimize.  

 
  



Theoretical background 

 

21 
 

 

Model based on the dependence on the foreign stock markets 

 

In this model we will estimate the PX index dependence on the foreign stock 

markets. This model is based on the fact that Prague stock exchange is positively 

correlated with the foreign stock markets.29 We suppose the fact that PX index react 

on the foreign market change with some lag. We will use the OLS method to find 

this dependence. We can expect that this lag dependency will affect profit of our 

stocks for only one day. Therefore we have to use a little bit different strategy to 

calculate profits.  We will estimate the one day change of PX (let the ��_` be the price 

of PX in day d)  

  log ∆��_` � 0A $ 0�log�∆��U��_ � $ 04log�∆��U�bc � $ 1 

 

(1.21)  

Where ∆���_ is day to day change of S&P 50030 and ∆��bc is day to day 

change of DJ EURO Stoxx31. We will estimate the dependence of the day to day 

changes of PX-50 and the one day lag changes of the S&P and DJ Euro Stoxx 

indexes. 

 

This strategy will give us the decision whether to go long and short positions 

for the stocks every day. Because we estimate one day change, we will go long and 

short positions just for one day and at the end of the day we sell all of them. We will 

go long positions for all the stocks if  

 

  ∆��_`��U�_d̀ �  1$ e 
 

(1.22)  

and short positions if 

 

                                                
29 The correlation coefficients between the PX and the foreign indexes are described in the chapter 
Data sample.  
30 The US stock market index, described in the chapter Data sample. 
31 The European stock market index, described in the chapter Data sample. 
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  ∆��_`��U�_d̀ ^  1� e 
 

(1.23)  

Where e is another parameter, which we optimize. 

As it was noticed, because of every day purchases we compute the 

profitability in a different way. Firstly, we have to compute the profitability for every 

day. We compute the one day profitability it in the same way as it was defined for 

the whole period. At the beginning of first day of period ! we have at our disposal 

amount K. At the beginning of other days we have at our disposal money from 

executing our portfolio from previous day. Therefore formulas for one day 

profitability are 

 

 �� � �#,��"# $ �#,��"#	 , # � 1 

 

(1.24)  

 �� � �#,��"# $ �#,��"#�#�1,��"# $ �#�1,��"# , # � 1, 
 

(1.25)  

 

where ��  is one day profitability, ��,���� is the value of the long positions portfolio 

at the end of the day d and ��,���� is the value of the short sells portfolio at the end of 

the day d.  

 

At the beginning of each day we have got the disposable amount of money 

equal to the value of portfolio at the end of the previous day. We invest the total 

disposable amount of money every day. Therefore the profitability for the period is  

 

 �� � �#,��"# $ �#,��"#	 f �#,��"# $ �#,��"#�#�1,��"# $ �#�1,��"#�g� � �!,��"# $ �!,��"#	 , 
 

(1.26)  
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where ��,���� is the value of the long positions portfolio at the end of the last day in 

the period, ��,���� is the value of the short sells portfolio at the end of the last day in 

the period and 	 is the amount of money at the beginning of the period.  
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4.  Data sample 
 

In this chapter we describe the background, which is important to understand 

the environment in which are our models set up. Our study is focused on the Prague 

Stock Exchange - we will go through its development in the period which we have 

chosen for application of our models. It is also necessary to detail other variables 

which enter in our models.  

 

4.1 Czech macroeconomic environment 
 

 The development on the PSE is in line with the development of the economic 

situation.32 One of our model works with this assumption, so it’s necessary to define 

and describe the main economic indicators during the monitored period.  

 

 At the beginning of the second half of nineties, the Czech economy was 

recovering from the transitional recession. A recession in 1997 revealed that the 

government still faces serious challenges in completing industrial restructuring, 

increasing transparency in capital market transactions, fully privatizing the banking 

sector, transforming the housing sector and solving serious environmental problems. 

This recession was caused by political and financial crisis - Delays in enterprise 

restructuring and failure to develop a well-functioning capital market played major 

roles in Czech economic troubles, which culminated in a currency crisis in May. The 

currency was forced out of its fluctuation band as investors worried that the current 

account deficit, which reached nearly 8% of GDP to introduce two austerity 

packages later in the spring (called vernacularly "The Packages"), which cut 

government spending by 2.5% of GDP. Growth dropped to 0.3% in 1997, -2.3% in 

1998, and -0.5% in 1999. The government established a restructuring agency in 1999 

and launched a revitalization program - to spur the sale of firms to foreign 

companies. Key priorities include accelerating legislative convergence with EU 

                                                
32 More information in Hájková (2008), p.30 
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norms, restructuring enterprises, and privatizing banks and utilities. The economy, 

fuelled by increased export growth and investment, is expected to recover in 2000.33 

 

 Increasing GDP, massive inflow of foreign direct investment, increasing 

domestic demand, decreasing average inflation and unemployment rate characterised 

the year 2001 as well. However, the economic growth slightly slowed down in 2002. 

The main causes were global economic growth deceleration and some exceptional 

influences, in particular fast strengthening of Czech koruna and extensive floods 

which affected substantial part of the country.34 

 

 Development of some important macroeconomic indicators show in Figure 1 

– Inflation and the unemployment (rate in %) , Figure 2 – The real wage year on year 

change (change in %), Figure 3 – The GDP year on year change (change in %). 

 

 
Figure 1 – Inflation and the unemployment (rate in %) 35 

 

 

                                                
33 Source: http://en.wikipedia.org/wiki/Czech_economy 
34 More information in Hájková (2008) p.31 
35 Source of the figures of economic indicators: http://www.csu.cz/ and the author’s calculations 
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Figure 2 – The real wage year on year change (change in %) 

 

The dynamic GDP growth in the last years was implied by the accession of 

the Czech Republic to the European Union, low interest rates, growing 

unemployment and growing productivity of factors of production. The GDP is 

growing every year, the growth is approximately 8%. 

 
 

 
Figure 3 – The GDP year on year change (change in %) 

 

 

The exchange rate of Czech currency influenced the economic growth in a 

conflicting way. On the one hand, the strong Czech crown reduced the 

competitiveness of the exports; on the other hand the appreciation appealed on the 
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import prices. This resulted in the growing investment activities and household 

consumption. 

 

The economic growth in 1996 – 2006 was influenced by the domestic and 

foreign demand. The long-term growth in foreign demand was much more dynamic 

than the growth in domestic demand. The foreign demand went up by 150 per cent, 

the domestic demand on the other hand only by 48 per cent. The fluctuation of 

foreign and domestic demand was partly influenced by the characteristics of the 

economic cycle in the Czech Republic as well as the EU. 

 

Czech economy has been growing since 2003. Especially the year 2004 can 

be considered as a breakthrough as the majority of macroeconomic indicators started 

to ameliorate. The GDP growth reached a level of 4.5% in 2004, even exceeded 6% 

in 2005 and remained around 6.5% both in 2006 and 2007. Trade balance has been in 

surplus since 2005, the unemployment rate has decreased from 8.3% in 2004 to 5.3% 

in 2007 and also the public deficit had a decreasing tendency. The level of public 

debt has remained approximately stable around 30% of GDP, which is higher than 

the average of 15% during the period between 1996 and 2000. Although 30% of 

GDP still represent a relatively low figure in European comparison, almost stable 

level of public debt could be perceived as a negative signal. The reason is that the 

government has not efficiently taken advantage of the extraordinary economic 

growth during last three years and has not implemented all necessary reforms, which 

would lead to the improvement of public finances.36 

 

The corporate sector dynamically grew also in the period of 2005–2007. 

Czech National Bank (2007) attributes the increasing productivity and corporate 

profitability to past investments, restructurings, foreign direct investment and a 

related increase in know-how resulted in. Nevertheless, some risks for further 

financial growth existed. The development of non-financial corporations is most 

affected by interest rates, exchange rate, domestic economic growth and the 

                                                
36 Financial stability report, ČNB, 2007 
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economic growth in major trading partners. The examples of current risks are 

increasing commodity prices and appreciation of the Czech currency.
37 

 

In 2008-2009 the world entered into a deep recession. This recession caused 

the financial crisis which had origins in reckless lending practices involving the 

origination and distribution of mortgage debt in the United States. A global recession 

has resulted in a sharp drop in international trade, rising unemployment and slumping 

commodity prices.  

 

The crisis has afflicted most of the countries including Czech Republic.  At 

the second half of 2008 the stock markets started to decline rapidly all over the 

world. On October 24, many of the world's stock exchanges experienced the worst 

declines in their history, with drops of around 10% in most indices.
38

  

 

The crisis has continued also in year 2009. The stock markets were still 

decreasing and it has had big impact for the dealing at the stock markets. At some 

markets, the short sell has been forbidden; the price of some stocks was at the 

minimum for last decade.  

  

                                                
37 More information in Hájková (2008) p.33 
38 More information in http://en.wikipedia.org/wiki/Stock_market_crash#The_Crash_of_2008 
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4.2 Development of Prague Stock Exchange 
 

The Prague Stock Exchange or PSE (Czech: Burza cenných papírů Praha, 

a.s. or BCPP) is the Czech Republic's main securities market and one of the biggest 

stock exchange in Central and Eastern Europe. Although Prague's first exchange 

opened in 1861, the present-day PSE was established on November 24, 1992 and 

trading started on April 6, 1993. 

 

The Exchange is based on a membership principle that means only licenced 

securities traders who are Exchange members have access to the Exchange trading 

system. Through its members the Exchange organizes the supply of and demand for 

listed securities, investment instruments, and other capital market instruments 

allowed by the Securities Commission. 

 

All activities of the Exchange and its members are under the regulation and 

surveillance of the Securities Commission. The security and reliability of Exchange 

trading is provided for by an internal legislative framework (Exchange rules) which 

are fully harmonised with EU standards. The settlement of trades concluded on the 

Exchange is ensured by the Exchange subsidiary UNIVYC, a.s. Trading is secured by 

the Exchange Guarantee Fund.
39

 

 

The Exchange offers its clients two basic trading systems: 

 

1) Trading system SPAD for large and medium investors;  

2) Trading modules auction and continual for small investors. 

 

 In this diploma thesis we aim just at SPAD stocks. SPAD (System for support 

of the share market and bonds)40 is the most significant segment of Prague Stock 

Exchange. In the framework of this segment it’s dealing with the bonds of some 

important companies – the most liquid and the most negotiable. The main role of 

SPAD is to provide function of Exchange market on PSE. It allows taking long and 

                                                
39 The basic information from http://en.wikipedia.org/wiki/Prague_Stock_Exchange, more about 
Prague Stock Exchange at http://www.pse.cz 
40 In Czech: Systém pro podporu trhu akcií a dluhopisů 
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short positions anytime during the “open phase”. It’s not necessary to wait for the 

buyers and sellers. The open phase – the formers of the market quote (make the 

price of the deal) the bonds – if their quotation is chosen as the best they have the 

obligation to make the deal. The bid is created with the interval ± 0.5 % from the best 

quotation.41 

 

 The concrete companies, whose stocks enter in our models, are described in 

the subchapter – Structure of data sample. 

 

 We work with data from January 1996 to March 2009. In this period the 

Prague Stock exchange faced both recessions and also long lasting boom. We will 

test all the models for every quarter to see how the results change according to 

different development at the Prague Stock Exchange.  

 

We will compare the profitability of our models with the development of PX 

index. Let us define the PX index first. 

4.3 PX index 
 

 The PX index is the official index of PSE. PX index is the successor of the 

index PX 50. Index PX took over the values of the index PX 50 and continuously 

linked it. The calculation of PX 50 was established in the correspondence with 

methodology IFC (International Finance Corporation), which was recommended for 

the formation of indexes on the emergent markets. The opening day for the 

calculation of index 50 was the April 5th, 2004, when was compiled the base which 

contained the most fifty remarkable stock emissions and was set up the basic value of 

index – 1000 points. The PX index is the price index; the dividend yields are not took 

in. The description of the index PX including the calculation is in the  

Figure 4 – The description of the PX index.  

  

                                                
41 More information about the dealing at PSE: http://www.pse.cz/dokument.aspx?k=Legislativa 



Data sample 

 

31 
 

 
Brief description of the PX index 

Index title PX  

Index type Price index of blue chip issues  

Weighting Market capitalization 

Maximum weight 25% (on a decisive day) 

No. of base issues Variable 

Starting date  5/4/ 1994 (index PX took over the history of index PX 50) 

Base value 1,000.0 points 

Formula 

�&� � 	� ?�?A 1000 

M(t) = market capitalization of the base at time t 

M(0) = market capitalization of the base as at the starting date (5/ 4/1994) 

K(t) = chaining factor at time t 

Calculation period 9:10am – 4pm (trading within price-shaping segments) 

Frequency of calculation Every 15 seconds 

Periodical updating The first exchange day following the third Friday of March, June, September and December 
 

Figure 4 – The description of the PX index42 

 
 The maximum and minimum values of PX index in the period 1996 – 2009 

are in the Figure 5 – The values of the PX index  

 

Year 1996 1997 1998 1999 2000 2001 2002 

maximum 582 629 517 526 691 515 479 

minimum 438 459 316 333 410 320 388 

Year 2003 2004 2005 2006 2007 2008 2009 

maximum 659 1032 1478 1626 1936 1808 905 

minimum 460 662 1051 1167 1565 700 624 

 

Figure 5 – The values of the PX index43 

 

We can divide the progress of PX into three different periods. The first one 

before year 2003 - the index hesitated during this period approximately around the 

average 450. From the year 2003 the stocks started to increase rapidly. This increase 

continued till 2007 (during period 2003 to 2007 were some short-periods falls, the 

biggest one in 2006, but at the end of every year was the index higher than at the 

                                                
42 Source: http://www.pse.cz/dokument.aspx?k=Exchange-Indices 
43 Source: http://www.pse.cz/ and the author’s calculations  
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beginning). In 2008 started the abnormal decline caused by the world economic 

recession.44 This recession had the deep impact also on the stock markets - most of 

the stocks have lost a large part of their values. At the beginning of the year 2009 the 

index did not stop to fall and the value at the beginning of March was 637 (for the 

comparison - at the beginning of the year 2008 was the PX index value 1808). The 

development of the PX index is in Figure 6 – The development of the PX index. 

 

 
 

Figure 6 – The development of the PX index 

4.4 Structure of data sample  
 

4.4.1 The SPAD stocks 

 

 As it was noticed at the beginning of this chapter, we work with SPAD stocks 

in the period 1996 – 2009. We have chosen the most important ones, with the 

                                                
44 In 2008–2009 much of the industrialized world entered into a deep recession. The complex of 
vicious circles which contributed to this crisis included high oil prices, high food prices and the 
collapse of a substantial housing bubble centered in the United States, which sparked an interrelated 
and ongoing financial crisis. Around the world, many large and well established investment and 
commercial banks suffered massive losses and even faced bankruptcy. It has been argued that the 
huge increases in commodity and asset prices came as a consequence of an extended period of easily 
available credit and that the primary cause of the downturn was exceptionally financial. This has led 
to increased unemployment, and other signs of contemporaneous economic downturns in major 
economies of the world. 
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significant share on the stock market. Number of stocks change year to year 

according to the fact, when the companies entered the PSE. The details about the 

stocks, which are used in this work, are described in Figure 7 – Stocks employed in 

the models in this work and in Figure 8 – Description of the stocks used in this work. 

 

Year 
# of stocks 
included in 

our models 

Stocks  

1996 4 ČEZ, SPTT, Komerční Banka, Philip Morris ČR 

1997 5 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol 

1998 5 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol 

1999 5 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol 

2000 5 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol 

2001 5 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol 

2002 5 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol 

2003 6 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol, Erste Group 

2004 7 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol, Erste Group, Zentiva 

2005 9 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol, Erste Group, Zentiva, ORCO, CETV 

2006 9 ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol, Erste Group, Zentiva, ORCO, CETV 

2007 11 
ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol, Erste Group, Zentiva, ORCO, 
CETV, ECM, PEGAS 

2008 11 
ČEZ, SPTT, Komerční Banka, Philip Morris ČR, Unipetrol, Erste Group, Zentiva, ORCO, 
CETV, ECM, PEGAS 

 

Figure 7 – Stocks employed in the models in this work 

 

Name Date From Basic value Min value Max value Median value Avg value 

PEGAS NONWOVENS SA 15.12.2006 747 174 826 562 669 

CETV 27.6.2005 1194 111 2220 1420 1452 

SPTT 8.1.1996 265 184 966 426 418 

ČEZ 8.1.1996 92 39 1421 354 109 

ECM REAL ESTATE 6.12.2006 1318 203 2058 1050 882 

ERSTE GROUP BANK 1.10.2002 485 203 1741 1065 1124 

KOMERČNÍ BANKA 8.1.1996 1462 225 4505 2176 2093 

ORCO 1.2.2005 1286 88 3706 1935 1782 

PHILIP MORRIS ČR 8.1.1996 4100 3700 20926 9859 8250 

UNIPETROL 29.8.1997 141 28 343 120 72 

ZENTIVA 7.7.2004 499 481 1548 1048 1082 

 

Figure 8 – Description of the stocks used in this work 
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 In all the models we work just with the days when the dealing was available. 

The holiday days and the weekends are excluded.45 

 

4.4.2 Foreign stock market indexes 

 

In some models we work with the dependence of the stocks on some 

independent variables. In first econometric model we work with the assumption that 

the PX index is dependent on the foreign stock market indexes, concretely the US 

S&P 500 and European DJ Euro Stoxx 50. In Figure 9 – Comparison of indexes 

according to basic value (1.1.2006), we have recalculated the values of all three 

indexes, where we take the 1.1.2006 as a basic value.  

 

Because of the different holiday days in the countries we excluded all the 

data, when in one of the countries was the stock market closed.  

 

 

 

Figure 9 – Comparison of indexes according to basic value (1.1.2006) 

 

                                                
45 If we talk e.g. about 30 past days dependency it doesn’t mean 1 month, but 30 days when it was 
deal with the stocks. 
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The correlation between the PX and the foreign indexes is quite high. The 

biggest one is between the PX index and index S&P 500. The correlation coefficient 

is in the long term more than 0.5. The correlation is different between the years – if 

there is such a big boom or the depression at the stock markets, the correlation is 

higher than in the years, when the indexes were fluctuating without any big move up 

or down. In the figure Figure 10 – Correlation of PX and foreign indexes are the 

correlations between the indexes which we use in our models. 

 

  
Correlation 
(PX; S&P) 

Correlation 
(PX; DJ 

Euro) 

Correlation 
(PX day to day 

change %; 
S&P day to 
day change 

%) 

Correlation 
(PX day to 

day change 
%; DJ Euro 
day to day 

change %) 

Correlation 
(PX day to 

day change 
%; S&P day 

to day change 
%) - PX one 

day lag 

Correlation 
(PX day to day 

change %; DJ 
Euro day to day 
change %) - PX 

one day lag 

1996 0.23 0.26 -0.01 0.12 0.09 0.05 

1997 -0.54 -0.49 0.05 0.03 0.13 0.25 

1998 0.13 0.45 0.35 0.58 0.27 0.17 

1999 0.51 0.43 0.09 0.29 0.09 0.00 

2000 0.36 0.64 0.18 0.48 0.29 0.01 

2001 0.85 0.90 0.20 0.43 0.21 0.11 

2002 -0.20 -0.21 0.23 0.40 0.20 0.01 

2003 0.93 0.83 0.18 0.29 0.12 -0.01 

2004 0.62 0.39 0.13 0.35 0.21 0.06 

2005 0.71 0.94 0.03 0.33 0.33 0.18 

2006 0.65 0.74 0.29 0.53 0.37 0.07 

2007 0.87 0.88 0.33 0.66 0.33 0.10 

2008 0.99 0.96 0.33 0.68 0.48 0.19 

2009 0.88 0.90 0.33 0.54 -0.01 -0.09 

1996 - 2009 0.52 0.30 0.24 0.46 0.19 0.06 

 

Figure 10 – Correlation of PX and foreign indexes 

 

 

If we analyze the dependence of the PX and the foreign indexes more in 

detail we can see the different relations between the periods. According to the Figure 

10 – Correlation of PX and foreign indexes we have differed the observations into 3 

periods. At the Figure 11 – Dependence of PX and S&P we have made a scatter plot 

which shows us different level of dependency between the periods. 
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Figure 11 – Dependence of PX and S&P  

 

We can see the direct proportion in the years 2008 – 2009 and almost the 

direct proportion during the years 2003 – 2007. During the years 1996 – 2002 there 

is distinctively lower dependence than in other two periods. If we belong this into 

economic facts we can see that the dependence is much higher in those periods when 

there is such a big boom or a big recession. In other words we can say that the stock 

markets are more influenced by the economy ups downs more than among each 

other. The fact that the dependency is different in the periods will influence our 

estimations. The scatter plot of dependence of PX and DJ Euro Stoxx is at the 

appendix. 
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4.4.3 Economic indicators 

 

 In this part we will describe the variables which may influence the PX index. 

For estimations of our models we work with the data from January 1997 to 

December 2008 (for the year 1996 and 2009 there are missing data for some 

variables which we work with.   According to the the article Macroeconomic Factors 

and Stock Market Movement, Adam, Anokye M. and Tweneboah , George, 2008 and 

The Czech Equity Market – Its Effectiveness and Macroeconomic Consequences, 

Horská Helena we have chosen as the independent variables: the inflation, the 

exchange rate (in our case CZK/USD), unemployment, the GDP and the PRIBOR 

rate. As it was noticed in the chapter Descriptions of the models, we work with the 

log % change of all the variables against the previous period, which is in our case 3 

months. 46  We use the log % change. 

 

 We will estimate the model of dependence of PX on these variables as a unit 

and also for some individual stocks. The reason is that the economic indicators may 

influence the stocks in different way, according to the fact that some segments are 

more dependent on the macroeconomic development than the others. We will use 

those SPAD stocks, which have been at the PSE at least from the beginning of 

1997.47 

 

 The correlation of the stocks (including PX index) and the macroeconomic 

indicators 

 

 In this subchapter we describe the relation between the stocks and the 

macroeconomic indicators to verify how they cohere together before we make the 

estimations in our models. 

  

                                                
46 Because of the fact that some macroeconomic variables (GDP,..) are being computed by CNB for 
the quarters.  
47 For the stocks which entered PSE after, there is a limitation that we don’t have enough 
macroeconomic data . We will use stocks of ČEZ, SPTT, Komerční Banka, Philip Morris ČR. 
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  Inflation 

 

The dependence of the % change of PX on the % change of inflation is in 

Figure 12 – Dependence of PX change on Inflation  

 
Figure 12 – Dependence of PX change on Inflation change 

 

The correlation coefficient between the % change of PX and the inflation is -

0.05; the correlation coefficient between the % change of the inflation and the % 

change of the individual stocks are in the Figure 17 – Correlation of PX and 

economic variables. The correlation between the change of the individual stocks and 

the change of inflation is quite low. If we use lag for PX index, there is negative 

correlation approximately -0.34 (the correlation coefficients for the PX and all the 

used stocks as a lag variables are in the Figure 18 – Correlation of PX and economic 

variables).  
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  Unemployment 

 

The dependence of the % change of PX on the % change of unemployment is 

in Figure 12 – Dependence of PX change on Inflation  

 

 
Figure 13 – Dependence of PX change on Unemployment change 

 

The correlation coefficient between the % change of PX and the % change of 

unemployment is 0.03; the correlation coefficient between the % change of the 

unemployment and the % change of the individual stocks are in the Figure 17 – 

Correlation of PX and economic variables. The correlations are really high; we can’t 

expect significant dependence of the PX index and the unemployment. If we use lag 

for PX index, there is positive correlation approximately 0.10 (the correlation 

coefficients for the PX and all the used stocks as a lag variables are also in the Figure 

18 – Correlation of PX and economic variables).  
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PRIBOR rate 

 

The dependence of the % change of PX on the % change of PRIBOR rate is 

in Figure 14 – Dependence of PX change on Pribor rate  change.  

 

 

 

Figure 14 – Dependence of PX change on Pribor rate  change 

 

The correlation coefficient between the % change of PRIBOR rate and the % 

change of the PX index is the highest (in the absolute values) among all the 

macroeconomic variables which we focus on; it’s -0.28. If we use lag for PX index, 

there is almost no correlation. The correlation coefficient between the % change of 

the PRIBOR rate and the % change of the individual stocks (including the lags) are 

in the Figure 17 – Correlation of PX and economic variables. 
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The exchange rate (CZK/USD) 

 

The dependence of the % change of PX on the % change of exchange rate is 

in Figure 15 – Dependence of PX change on Exchange rate (USD/CZK) change. 

 

 

 

Figure 15 – Dependence of PX change on Exchange rate (USD/CZK) change 

 

The correlation coefficient between the % change of the exchange rate and 

the % change of the PX index is -0.11. If we use lag for PX index, there is again 

almost no correlation. The correlation coefficient between the % change of the 

exchange rate and the % change of the individual stocks (including the lags) are in 

the Figure 18 – Correlation of PX and economic variables. 
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GDP 

 

The dependence of the % change of PX on the % change of GDP is in Figure 

16 – Dependence of PX change on GDP change. 

 

 

 

Figure 16 – Dependence of PX change on GDP change 

 

The correlation coefficient between the % change of the GDP and the % 

change of the PX index is -0.16. If we use lag for PX index, there is the similar 

negative correlation -0.14. The correlation coefficient between the % change of the 

GDP and the % change of the individual stocks (including the lags) are in the Figure 

17 – Correlation of PX and economic variables. 
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Correlation 
(stock %; 
inflation %) 

Correlation 
(stock %; 
PRIBOR 
%) 

Correlation 
(stock %; 
unemployment 
%) 

Correlation 
(stock %; 
Exchange 
rate %) 

Correlation 
(stock 
%;GDP %) 

ČEZ -0.15 -0.22 -0.08 -0.19 -0.01 

SPTT 0.11 -0.22 0.11 0.11 0.09 

Komerční banka -0.04 -0.31 0.00 0.00 -0.14 

Philip Morris -0.05 -0.37 0.22 -0.13 -0.16 

PX -0.05 -0.28 0.03 -0.11 -0.16 

 

Figure 17 – Correlation of PX and economic variables 

 

  

Correlation 
(stock %; 
inflation %) 
- Stock 1 
period lag 

Correlation 
(stock %; 
PRIBOR 
%) - Stock 
1 period lag 

Correlation 
(stock %; 
unemployment 
%) - Stock 1 
period lag 

Correlation 
(stock %; 
Exchange 
rate %) - 
Stock 1 
period lag 

Correlation 
(stock 
%;GDP %) 
- Stock 1 
period lag 

ČEZ -0.16 0.08 0.08 0.01 -0.06 

SPTT -0.21 0.12 0.33 -0.04 0.02 

Komerční banka -0.30 -0.11 0.00 0.07 -0.16 

SPTT -0.28 0.10 0.11 0.03 -0.07 

PX -0.34 0.02 0.11 -0.02 -0.14 

 

Figure 18 – Correlation of PX and economic variables 
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5. Results 
 

In this chapter we will go through the results for each of the strategy used in 

this diploma thesis. We will analyze the usability of them in the observed period and 

in the sub periods – if they work differently in the various development of the stock 

market. We compare the strategies from the beginning of 1997 to the end of 2008. 

 

5.1 Results for the strategies 
 

5.1.1  Buy and hold 

 

Buy and hold strategy is from the definition the most usable in those periods, 

when the stock market grows. In this work we use this strategy in a specific way, 

because we hold the stocks just for 3 months, after that we sell them and buy again.48 

This way is more risk averse, because when the stock market starts to decrease 

rapidly (like in 2008) there are not as big losses as in the strategy, when we hold the 

stocks for the whole period. On the other hand, when the stock market growth in a 

long term period, this application of buy and hold strategy doesn’t give as big gains 

as in the long term application of this strategy.  

 

We could expect that from the definition of PX-50 index should be the profits 

of PX-50 index and the profits from buy and hold strategy the same. If we compare 

the results, there some differences, which are caused by the fact, that in our models 

we work with the limited number of stocks. Some assets, from which is PX-50 

computed, are not included in our models. In spite of that, the correlation between 

the PX-50 profitability and the profitability of Buy and hold strategy is 0.91;  

 

The average profit of buy and hold strategy is 2.6%, the variance is 2.2%. The 

results for Buy and hold strategy are in the Figure 19 – The returns for Buy and hold 

strategy and PX index. 

 

                                                
48 Usually, as it was noticed in the theory of the models, is this strategy being used for longer period. 
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Buy and 
hold PX 

  

Buy and 
hold PX 

1997/1Q 8.5% 5.2% 2003/2Q 7.8% 7.3% 

1997/2Q -9.8% -12.0% 2003/3Q 14.0% 10.4% 

1997/3Q 8.5% 4.2% 2003/4Q 7.0% 8.2% 

1997/4Q -12.9% -7.6% 2004/1Q 20.0% 22.9% 

1998/1Q 8.9% 3.7% 2004/2Q -2.7% -6.2% 

1998/2Q -14.3% -7.2% 2004/3Q 9.2% 9.9% 

1998/3Q -24.3% -25.2% 2004/4Q 18.0% 18.3% 

1998/4Q 2.7% 12.3% 2005/1Q 12.2% 9.0% 

1999/1Q -10.4% -0.1% 2005/2Q 2.9% 2.0% 

1999/2Q 54.7% 29.8% 2005/3Q 24.0% 19.1% 

1999/3Q 11.8% 3.8% 2005/4Q 1.2% 0.3% 

1999/4Q -2.7% -0.7% 2006/1Q 8.2% 1.7% 

2000/1Q 30.0% 33.0% 2006/2Q -13.3% -9.3% 

2000/2Q -10.4% -17.0% 2006/3Q 5.5% 4.3% 

2000/3Q -7.2% -4.9% 2006/4Q 5.9% 10.3% 

2000/4Q 7.5% -4.7% 2007/1Q 8.3% 6.1% 

2001/1Q -4.7% -11.6% 2007/2Q 7.5% 8.8% 

2001/2Q -2.8% -1.8% 2007/3Q -5.7% -2.2% 

2001/3Q -20.3% -20.2% 2007/4Q -5.2% -0.7% 

2001/4Q 25.0% 18.2% 2008/1Q -18.4% -13.4% 

2002/1Q 1.3% 7.8% 2008/2Q -12.9% -5.8% 

2002/2Q 9.2% -2.9% 2008/3Q -14.7% -16.5% 

2002/3Q 12.4% 13.1% 2008/4Q -26.1% -28.8% 

2002/4Q 0.4% 4.1% Avg 2.6% 1.7% 

2003/1Q 9.1% 5.3% Var 2.2% 1.6% 

 

Figure 19 – The returns for Buy and hold strategy and PX index 

  

If we use the reinvest strategy, which means in our case that at the beginning 

of each period we invest the total amount of money which we had at the end of the 

previous period after executing our portfolio, we get the results which are the same 

also for the classical buy and hold strategy (that we invest the money in the stocks at 

the beginning of our observed period and we hold the stocks till the end of the 

observed period – in our case from 1997 till the end of 2008). The total profit was 

207%. The development of the profit in our observed period is in the Figure 20 – The 

progress of our portfolio using Buy and hold strategy– we can see that during the 

year 2007 the value of the portfolio was around 500% (because of the rapid growth 



 
from 2002). Because of economic crisis in 2008 the stocks have lost most of their 

value in the last few quarters.  

Figure 20 – The progr

 

5.1.2  Momentum

 

The momentum strategy is the most useful when the move of the stocks has 

the same trend in the long period. Because of that, momentum strategy would give as 

the best results for the peri

continuously. It we analyze the PX index progress, we can see that the two main 

periods for which should momentum strategy perform best are the periods 2002 

2006 (the PX index almost trebled) and the period

crisis PX index has lost more than half of its 

 

As it was noticed in the 

dependency, for which we decide whether to take long or short sell for 

The best results we get for the past dependency 120 days, for which almost for all 

rates (another parameter we optimize) we get the best results. 
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from 2002). Because of economic crisis in 2008 the stocks have lost most of their 

value in the last few quarters.   

progress of our portfolio using Buy and hold strategy 

Momentum strategy 

The momentum strategy is the most useful when the move of the stocks has 

the same trend in the long period. Because of that, momentum strategy would give as 

the best results for the period when the Prague Stock Market growth or falls 

continuously. It we analyze the PX index progress, we can see that the two main 

periods for which should momentum strategy perform best are the periods 2002 

2006 (the PX index almost trebled) and the period 2008 – 2009 (during the economic 

crisis PX index has lost more than half of its – according to year 2007). 

As it was noticed in the description of the strategies we optimize the past 

dependency, for which we decide whether to take long or short sell for 

The best results we get for the past dependency 120 days, for which almost for all 

rates (another parameter we optimize) we get the best results.  

Buy and hold - reinvest PX - reinvest

Results 

from 2002). Because of economic crisis in 2008 the stocks have lost most of their 

 

The momentum strategy is the most useful when the move of the stocks has 

the same trend in the long period. Because of that, momentum strategy would give as 

od when the Prague Stock Market growth or falls 

continuously. It we analyze the PX index progress, we can see that the two main 

periods for which should momentum strategy perform best are the periods 2002 – 

2009 (during the economic 

 

description of the strategies we optimize the past 

dependency, for which we decide whether to take long or short sell for the stocks. 

The best results we get for the past dependency 120 days, for which almost for all 
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In the Figure 21 – The momentum strategy returns  we have the returns of the 

momentum strategy for some different rates (this rate is defined in the description of 

the models). The results are better with the increasing rate – in the economic 

interpretation it means, that the more bigger increase (decrease) was in the previous 

period, thereby is bigger chance that the increase (decrease) will continue.49  

 

Rate 0.0 Rate 0.1 Rate 0.2 Rate 0.3 Rate 0.0 Rate 0.1 Rate 0.2 Rate 0.3 

1997/1Q 19.4% 0.0% 0.0% 0.0% 2003/2Q 6.0% 4.4% 4.4% -8.5% 

1997/2Q -12.3% -9.4% -9.4% -9.4% 2003/3Q -9.8% 12.7% 10.9% 17.8% 

1997/3Q 10.3% 10.1% -7.9% 0.0% 2003/4Q 3.9% 8.3% 6.3% 4.9% 

1997/4Q 21.3% 14.7% 17.6% 0.0% 2004/1Q 18.9% 20.3% 27.4% 26.4% 

1998/1Q 17.6% -2.3% 4.1% 0.0% 2004/2Q -1.6% -5.7% -6.5% -6.5% 

1998/2Q 18.4% 11.7% 11.7% 3.7% 2004/3Q 5.4% 6.1% 13.4% 0.0% 

1998/3Q 11.9% 11.8% -7.1% 0.0% 2004/4Q 6.4% 8.3% 8.3% 30.5% 

1998/4Q -7.6% -7.6% -5.0% 4.2% 2005/1Q 15.0% 15.3% 18.1% 26.5% 

1999/1Q 7.0% 1.0% 8.1% -15.7% 2005/2Q 2.3% 2.3% 3.8% 6.1% 

1999/2Q -20.8% -25.3% -43.5% 19.4% 2005/3Q 10.9% 37.4% 61.0% 61.0% 

1999/3Q 5.0% 8.4% 33.8% 33.8% 2005/4Q -0.8% 0.8% -0.3% -0.3% 

1999/4Q -9.1% -17.1% -17.1% -17.1% 2006/1Q 20.5% 13.9% 20.2% 15.7% 

2000/1Q -2.8% 15.4% -5.0% -5.0% 2006/2Q -5.9% 7.4% -19.3% -13.2% 

2000/2Q -5.6% -5.6% -17.6% -20.7% 2006/3Q 14.2% 16.1% 27.5% 21.3% 

2000/3Q -4.6% -7.6% 0.0% 0.0% 2006/4Q -11.8% -13.2% -14.1% -14.1% 

2000/4Q -0.2% -2.0% 6.1% 6.1% 2007/1Q 6.8% 6.8% 3.1% -1.8% 

2001/1Q 10.6% 23.9% 12.9% 0.0% 2007/2Q -5.8% 6.9% 1.0% 0.0% 

2001/2Q 18.5% 14.3% -0.3% 0.0% 2007/3Q 3.5% -4.9% -1.4% -12.1% 

2001/3Q 26.9% 15.8% 40.7% 40.7% 2007/4Q 13.3% 18.0% 21.8% 5.4% 

2001/4Q -9.8% -14.9% -14.9% -32.0% 2008/1Q 1.2% 6.0% 10.6% 22.2% 

2002/1Q 39.4% 16.8% 30.9% 2.7% 2008/2Q 11.8% 14.3% 19.5% 21.1% 

2002/2Q -34.0% -41.2% -41.2% -41.9% 2008/3Q 3.8% 14.1% 22.1% 7.3% 

2002/3Q 27.5% 22.1% 10.2% 10.2% 2008/4Q 12.4% 22.9% 16.7% 32.9% 

2002/4Q -16.1% -7.8% -10.3% -12.8% Avg 4.3% 4.6% 5.2% 4.4% 

2003/1Q -23.5% -24.2% -0.6% 0.0% Var 2.0% 2.1% 3.5% 3.4% 

 

Figure 21 – The momentum strategy returns 

 

We get the best results for the Rate 0.2 – the average return was for the 

observed period 5,2%. It’s necessary to point out, that the optimal Rates and Past 

                                                
49 If we exclude those periods, where we do not invest, the best average return would be for rate 0.3. 
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dependence are computed for the whole period (1997 – 2008) for the Prague Stock 

Market and should be different for other markets or other periods.    

 If we analyze more in detail the momentum strategy (the optimal parameters: 

P is 120 days and the rate 0.2) we can see that this strategy generated some profit in 

60% of all observed periods (the PX index generated positive profit in 57%). If we 

use this strategy just for long positions, we would generate the average profit 4.4% - 

Figure 22 – The momentum strategy (P=120, r=0.2) returns.  

 

Rate 0.2 
Rate 0.2 - 
just long PX Rate 0.2 

Rate 0.2 - 
just long PX 

1997/1Q 0.0% 0.0% 5.2% 2003/2Q 4.4% 4.4% 7.3% 

1997/2Q -9.4% -9.4% -12.0% 2003/3Q 10.9% 10.9% 10.4% 

1997/3Q -7.9% 0.0% 4.2% 2003/4Q 6.3% 6.3% 8.2% 

1997/4Q 17.6% -9.8% -7.6% 2004/1Q 27.4% 27.4% 22.9% 

1998/1Q 4.1% 0.0% 3.7% 2004/2Q -6.5% -6.5% -6.2% 

1998/2Q 11.7% 0.0% -7.2% 2004/3Q 13.4% 13.4% 9.9% 

1998/3Q -7.1% -17.3% -25.2% 2004/4Q 8.3% 21.2% 18.3% 

1998/4Q -5.0% 0.0% 12.3% 2005/1Q 18.1% 18.1% 9.0% 

1999/1Q 8.1% 0.0% -0.1% 2005/2Q 3.8% 3.8% 2.0% 

1999/2Q -43.5% 13.0% 29.8% 2005/3Q 61.0% 61.0% 19.1% 

1999/3Q 33.8% 33.8% 3.8% 2005/4Q -0.3% -0.3% 0.3% 

1999/4Q -17.1% -17.1% -0.7% 2006/1Q 20.2% 20.2% 1.7% 

2000/1Q -5.0% 36.6% 33.0% 2006/2Q -19.3% -19.3% -9.3% 

2000/2Q -17.6% -17.6% -17.0% 2006/3Q 27.5% 15.0% 4.3% 

2000/3Q 0.0% 0.0% -4.9% 2006/4Q -14.1% 0.0% 10.3% 

2000/4Q 6.1% 0.0% -4.7% 2007/1Q 3.1% 3.1% 6.1% 

2001/1Q 12.9% 12.9% -11.6% 2007/2Q 1.0% 1.0% 8.8% 

2001/2Q -0.3% 0.0% -1.8% 2007/3Q -1.4% -1.4% -2.2% 

2001/3Q 40.7% 0.0% -20.2% 2007/4Q 21.8% 2.0% -0.7% 

2001/4Q -14.9% 17.1% 18.2% 2008/1Q 10.6% -11.5% -13.4% 

2002/1Q 30.9% 2.7% 7.8% 2008/2Q 19.5% 0.0% -5.8% 

2002/2Q -41.2% -3.7% -2.9% 2008/3Q 22.1% 3.4% -16.5% 

2002/3Q 10.2% 12.4% 13.1% 2008/4Q 16.7% -5.1% -28.8% 

2002/4Q -10.3% -10.3% 4.1% Avg 5.2% 4.4% 1.7% 

2003/1Q -0.6% -0.6% 5.3% Var 3.5% 2.2% 1.6% 

 

Figure 22 – The momentum strategy (P=120, r=0.2) returns 

 



 
For the surveyed period we 

period and we go short sell for 1,15 stocks every period.

 

The strategy for which we take just long positions performs better, than the 

one including short sells, in the period 1997 

the all amount money available at the beginning of each period) we can see the 

different progress of these two variants of this strategy. Both of them would generate 

higher profit in the observed period than the 

our portfolio using Momentum strategy

 

Figure 23 – The progress of our portfolio using Momentum strategy

 

5.1.3  Contrarian

 

Contrarian strategy from its definition should work th

when the stock markets fluctuate. It means those periods where there are no long 

“boom or recession” periods. In other words the contrarian strategy generates profit 

in those periods, when the momentum strategy generates loss.
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For the surveyed period we take in average the long position for 1.8 stocks every 

period and we go short sell for 1,15 stocks every period. 

The strategy for which we take just long positions performs better, than the 

one including short sells, in the period 1997 – 2006. When we use reinvestin

the all amount money available at the beginning of each period) we can see the 

different progress of these two variants of this strategy. Both of them would generate 

higher profit in the observed period than the PX index - Figure 23 – The progress of 

our portfolio using Momentum strategy 

The progress of our portfolio using Momentum strategy 

Contrarian strategy 

Contrarian strategy from its definition should work the best for those periods 

when the stock markets fluctuate. It means those periods where there are no long 

“boom or recession” periods. In other words the contrarian strategy generates profit 

in those periods, when the momentum strategy generates loss. 
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We have optimize the parameters for the contrarian strategy – the optimum 

past dependency is 90 days and the rate 0.2. It means that we bought those stocks 

which had the negative return in past 90 days more than 20% and go short sell for the 

stocks which had the positive return in past 90 days more than 20%. The results are 

in Figure 24 – The contrarian strategy returns. The results are in the whole period 

worse than for the Momentum strategy. The average profit (P=90 days, r=0.2) is 

1.2% and the variance 4.0%.  

 

Rate 0.0 Rate 0.1 Rate 0.2 Rate 0.3 Rate 0.0 Rate 0.1 Rate 0.2 Rate 0.3 

1997/1Q -4.8% 0.0% 0.0% 0.0% 2003/2Q -10.1% -6.6% -6.6% -12.8% 

1997/2Q 12.3% 12.3% 12.0% 9.4% 2003/3Q -6.2% -16.4% -16.4% -17.8% 

1997/3Q 13.6% 8.4% 8.4% 7.9% 2003/4Q -3.9% -3.9% -1.8% 0.0% 

1997/4Q 11.4% 11.4% 6.1% 9.8% 2004/1Q -18.9% -20.3% -18.0% 0.0% 

1998/1Q 20.6% 16.7% 16.7% -4.1% 2004/2Q 1.6% 1.6% 5.7% 6.5% 

1998/2Q -7.7% -9.0% -19.1% 0.0% 2004/3Q -16.3% -7.6% -16.2% 0.0% 

1998/3Q 7.5% 7.1% 17.3% 0.0% 2004/4Q -2.3% -21.1% -30.5% -30.5% 

1998/4Q 7.6% 7.6% 5.0% -0.8% 2005/1Q -15.0% -15.0% -15.8% -17.5% 

1999/1Q -7.0% 3.9% -3.1% 15.7% 2005/2Q -8.5% -3.8% -6.1% -0.9% 

1999/2Q 21.7% 52.8% 56.4% 0.0% 2005/3Q 12.8% 18.0% 70.0% 0.0% 

1999/3Q -5.0% -5.0% -8.4% -8.4% 2005/4Q 0.8% 1.7% 1.7% 0.3% 

1999/4Q 20.0% 31.4% 31.8% 31.9% 2006/1Q -20.5% -16.7% -15.8% -13.0% 

2000/1Q 2.8% -4.0% 11.9% 0.0% 2006/2Q 1.9% 19.9% 19.9% 10.0% 

2000/2Q 5.6% 19.3% 19.3% 17.6% 2006/3Q -10.1% -5.1% -12.5% -12.5% 

2000/3Q 3.1% 3.1% 3.1% 0.0% 2006/4Q 8.9% 6.3% -3.1% 0.0% 

2000/4Q -3.1% -7.0% -7.0% 0.0% 2007/1Q 9.3% -9.6% -6.6% 0.0% 

2001/1Q -16.1% -17.0% -17.0% 0.0% 2007/2Q 5.8% 8.4% 0.2% 0.0% 

2001/2Q -3.3% 0.4% 0.4% 0.0% 2007/3Q -9.6% 2.5% -0.9% 0.0% 

2001/3Q -3.6% -33.6% 0.0% 0.0% 2007/4Q -12.8% -22.3% -27.3% 0.0% 

2001/4Q 9.8% 9.8% 9.8% 39.9% 2008/1Q 0.9% -1.9% -0.2% 0.0% 

2002/1Q -27.3% -23.5% 4.7% 12.1% 2008/2Q -29.9% -19.5% -19.5% -29.4% 

2002/2Q 18.3% 41.9% 41.9% 41.9% 2008/3Q -3.8% -17.5% -22.1% -7.3% 

2002/3Q -7.7% 1.0% 5.2% 0.0% 2008/4Q -22.8% -27.9% -33.6% -43.2% 

2002/4Q 10.8% 12.8% 12.8% 12.8% Avg -1.1% -0.2% 1.2% 0.4% 

2003/1Q 17.1% 4.7% 4.7% 0.0% Var 1.6% 2.9% 4.0% 2.2% 

 

Figure 24 – The contrarian strategy returns 
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If we analyze the contrarian strategy more in detail (P=90 days, r=0.2) we can 

see that this strategy generated the profit just in the 47% of all observed periods. But 

in the period 1997 – 2000 when the market was fluctuating, it generated profit in 11 

of 16 periods. If we use this strategy just for the long positions it would generate the 

average profit 2.6%. This strategy would be used just in 50% of all periods. It’s 

because of the fact that in the period 2002 – 2007, when the stock market raised 

rapidly, we go from the definition of this strategy just the short sells. The results are 

in Figure 25 – The contrarian strategy (P=90, r=0.2) returns.  

 
 

Rate 0.2 
Rate 0.2 - 
just long PX Rate 0.2 

Rate 0.2 - 
just long PX 

1997/1Q 0.0% 0.0% 5.2% 2003/2Q -6.6% 0.0% 7.3% 

1997/2Q 12.0% 0.0% -12.0% 2003/3Q -16.4% 0.0% 10.4% 

1997/3Q 8.4% 8.4% 4.2% 2003/4Q -1.8% 4.4% 8.2% 

1997/4Q 6.1% 0.0% -7.6% 2004/1Q -18.0% 0.0% 22.9% 

1998/1Q 16.7% 10.3% 3.7% 2004/2Q 5.7% 0.0% -6.2% 

1998/2Q -19.1% -11.7% -7.2% 2004/3Q -16.2% 0.0% 9.9% 

1998/3Q 17.3% 0.0% -25.2% 2004/4Q -30.5% 0.0% 18.3% 

1998/4Q 5.0% 5.0% 12.3% 2005/1Q -15.8% 0.0% 9.0% 

1999/1Q -3.1% -3.1% -0.1% 2005/2Q -6.1% 0.0% 2.0% 

1999/2Q 56.4% 56.4% 29.8% 2005/3Q 70.0% 71.5% 19.1% 

1999/3Q -8.4% 0.0% 3.8% 2005/4Q 1.7% 0.0% 0.3% 

1999/4Q 31.8% 14.3% -0.7% 2006/1Q -15.8% 0.0% 1.7% 

2000/1Q 11.9% 48.5% 33.0% 2006/2Q 19.9% 0.0% -9.3% 

2000/2Q 19.3% 0.0% -17.0% 2006/3Q -12.5% -12.5% 4.3% 

2000/3Q 3.1% 3.1% -4.9% 2006/4Q -3.1% 0.0% 10.3% 

2000/4Q -7.0% -6.1% -4.7% 2007/1Q -6.6% 0.0% 6.1% 

2001/1Q -17.0% -17.0% -11.6% 2007/2Q 0.2% 0.0% 8.8% 

2001/2Q 0.4% 0.3% -1.8% 2007/3Q -0.9% 0.0% -2.2% 

2001/3Q 0.0% 0.0% -20.2% 2007/4Q -27.3% -21.9% -0.7% 

2001/4Q 9.8% 26.9% 18.2% 2008/1Q -0.2% -22.2% -13.4% 

2002/1Q 4.7% 0.0% 7.8% 2008/2Q -19.5% -19.5% -5.8% 

2002/2Q 41.9% 37.6% -2.9% 2008/3Q -22.1% -18.7% -16.5% 

2002/3Q 5.2% 2.2% 13.1% 2008/4Q -33.6% -33.6% -28.8% 

2002/4Q 12.8% 0.0% 4.1% Avg 1.2% 2.6% 1.7% 

2003/1Q 4.7% 0.0% 5.3% Var 4.0% 3.4% 1.6% 

 
Figure 25 – The contrarian strategy (P=90, r=0.2) returns 
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When we use reinvesting (invest the all amount money available at the 

beginning of each period) we can see the similar progress of two variants

long positions and that one including short sell) in the period 1997 to 2002

analyze the total observed period using reinvesting, we can see that our portfolio 

would have the similar value as at the beginning of the period. In Figure 

f our portfolio using Contrarian strategy is the progress of our portfolio 

using these two strategies (compared with the PX index). 
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uest for Alpha 

As it was noticed in the description of the models, this strategy is based on 

alpha coefficients. We used the OLS method for all the stocks 

in the periods. We get the different results for the different stocks (some stocks have 

got the significant alpha and beta coefficients and the R square for the models are 

for some stocks almost 0.8). When we compute the results for this 

strategy for all the stocks (including those, where the models have got arguably low 

predicated capability) we get the average return 2.6%. When we use just those cases, 
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when the alpha coefficients were significant at the 5% significance level, we get the 

average return 2.8%. The optimal Q level is 0.002. When we take just the long 

positions (just for the cases when the alpha coefficients were significant) the average 

return is 3.4%. The results for all the observed periods are in the Figure 27 – The 

Quest for alpha strategy  (Q=0.002) returns. This strategy would generate some 

profit in 65% of all observed periods (57% in that case, when we take just the long 

positions. In average, we invest in 1.7 stocks for the long positions in every period 

and for the short sell we would go for 1.3 stocks every period. 

 

Rate 
0.002 

Rate 0.002 
- 

significant 
alpha 

Rate 0.002 
- 

significant 
alpha - 

long PX 
Rate 
0.002 

Rate 0.002 - 
significant 

alpha 

Rate 0.002 
- 

significant 
alpha - 

long PX 

1997/1Q -4.7% -4.7% 0.0% 5.2% 2003/2Q 15.8% 12.3% 3.8% 7.3% 

1997/2Q -6.2% -16.2% -29.4% -12.0% 2003/3Q 7.3% 7.3% 29.8% 10.4% 

1997/3Q 13.7% 13.7% 13.7% 4.2% 2003/4Q 2.2% 9.1% 10.6% 8.2% 

1997/4Q -6.1% -1.3% -1.3% -7.6% 2004/1Q -10.2% 8.5% 29.0% 22.9% 

1998/1Q 17.6% 13.2% 9.2% 3.7% 2004/2Q 14.2% -1.2% -5.8% -6.2% 

1998/2Q -0.7% 3.5% -0.2% -7.2% 2004/3Q 17.9% 14.7% 13.4% 9.9% 

1998/3Q 13.3% 13.3% -27.0% -25.2% 2004/4Q 10.2% 19.5% 30.5% 18.3% 

1998/4Q 13.9% 42.5% 18.1% 12.3% 2005/1Q 16.6% 5.5% 11.0% 9.0% 

1999/1Q 13.0% 6.1% 4.9% -0.1% 2005/2Q 10.0% 15.6% 16.3% 2.0% 

1999/2Q -25.5% -38.8% 19.4% 29.8% 2005/3Q -4.4% 16.1% 26.0% 19.1% 

1999/3Q -19.8% -32.4% -6.5% 3.8% 2005/4Q 0.1% 3.2% 1.7% 0.3% 

1999/4Q -15.6% -31.9% -31.9% -0.7% 2006/1Q 15.3% 10.0% 5.7% 1.7% 

2000/1Q 24.7% 46.0% 46.0% 33.0% 2006/2Q 2.9% -3.0% -11.4% -9.3% 

2000/2Q 2.0% -14.5% -14.5% -17.0% 2006/3Q 26.4% 8.0% 8.0% 4.3% 

2000/3Q 0.7% 6.5% 6.5% -4.9% 2006/4Q -12.1% 4.4% 4.4% 10.3% 

2000/4Q -9.9% -15.7% -6.2% -4.7% 2007/1Q 3.0% -7.7% 7.7% 6.1% 

2001/1Q -2.9% 5.9% 5.9% -11.6% 2007/2Q -19.0% -2.4% -2.4% 8.8% 

2001/2Q -4.8% 0.0% 0.0% -1.8% 2007/3Q -24.4% -22.5% -12.1% -2.2% 

2001/3Q -22.4% -17.8% -17.8% -20.2% 2007/4Q 14.7% 15.6% 7.2% -0.7% 

2001/4Q 5.0% 4.0% 31.9% 18.2% 2008/1Q 7.9% 11.6% -18.7% -13.4% 

2002/1Q 27.3% 18.5% 18.5% 7.8% 2008/2Q 25.9% 21.0% -0.1% -5.8% 

2002/2Q -24.8% -24.7% -11.9% -2.9% 2008/3Q 0.5% 10.0% -18.6% -16.5% 

2002/3Q 26.6% 6.5% 12.4% 13.1% 2008/4Q 4.8% 7.1% -28.9% -28.8% 

2002/4Q 5.8% 16.6% 16.6% 4.1% Avg 2.6% 2.8% 3.4% 1.7% 

2003/1Q -23.5% -24.9% -2.4% 5.3% Var 2.2% 2.9% 2.9% 1.6% 

 
 
Figure 27 – The Quest for alpha strategy  (Q=0.002) returns 
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When we use reinvesting, we can see in the Figure 28 – The progress of our 

uest for alpha strategy that our portfolio has got the similar progress 

as the PX index in the period 1997 – 2002. In the period 2003 – 2007 when the stock 

market increased rapidly, we would generate higher profit using this strategy just

the long positions. Our portfolio would have almost 600% of the starting value at the 

end of 2006. As it was expected in 2008 this strategy gives us better results when we 

go both long positions and short sells than just the long positions.   

The progress of our portfolio using Quest for alpha strategy 

Elton – Gruber 

As it was described in the theoretical background, we choose by defined 

algorithm the stocks, which we buy. For this strategy we don’t go short 

average return for this strategy is 2.9%. In almost every period we invested just in 

one (with the highest ERB) stock. That’s because of small number of stocks in the 

periods and big differences in estimated Betas. The results are in the Figure 

Elton Gruber stock selection model returns. 
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Elton - 
Gruber PX 

Elton - 
Gruber PX 

1997/1Q 4.7% 5.2% 2003/2Q 12.8% 7.3% 

1997/2Q -9.4% -12.0% 2003/3Q 17.8% 10.4% 

1997/3Q 18.0% 4.2% 2003/4Q 5.2% 8.2% 

1997/4Q -15.5% -7.6% 2004/1Q -5.5% 22.9% 

1998/1Q 22.1% 3.7% 2004/2Q 19.4% -6.2% 

1998/2Q -12.8% -7.2% 2004/3Q 16.2% 9.9% 

1998/3Q -17.1% -25.2% 2004/4Q 12.0% 18.3% 

1998/4Q 32.7% 12.3% 2005/1Q 44.4% 9.0% 

1999/1Q -7.0% -0.1% 2005/2Q -5.6% 2.0% 

1999/2Q 6.5% 29.8% 2005/3Q 1.5% 19.1% 

1999/3Q -8.4% 3.8% 2005/4Q 5.5% 0.3% 

1999/4Q -8.4% -0.7% 2006/1Q -1.6% 1.7% 

2000/1Q 0.9% 33.0% 2006/2Q -7.9% -9.3% 

2000/2Q -13.8% -17.0% 2006/3Q 5.4% 4.3% 

2000/3Q -5.4% -4.9% 2006/4Q -3.4% 10.3% 

2000/4Q 2.6% -4.7% 2007/1Q 2.9% 6.1% 

2001/1Q 7.2% -11.6% 2007/2Q 13.1% 8.8% 

2001/2Q 3.6% -1.8% 2007/3Q -16.0% -2.2% 

2001/3Q 8.8% -20.2% 2007/4Q -21.4% -0.7% 

2001/4Q 17.1% 18.2% 2008/1Q -17.7% -13.4% 

2002/1Q 2.7% 7.8% 2008/2Q -35.2% -5.8% 

2002/2Q 25.1% -2.9% 2008/3Q 3.4% -16.5% 

2002/3Q 36.3% 13.1% 2008/4Q -5.1% -28.8% 

2002/4Q -12.8% 4.1% Avg 2.9% 1.7% 

2003/1Q 23.5% 5.3% Var 2.5% 1.6% 

 

Figure 29 – The Elton Gruber stock selection model returns 

 

If we use reinvesting, in 1997 – 2001 our portfolio would generate the similar 

profit as the portfolio containing PX index.  From 2002 - 2006 this strategy performs 

better – the reason is that this strategy picked stock with better future profit than the 

future profit of PX (similar to all stocks we could choose).  But it’s too short period 

to claim, that this strategy would always pick stocks with better future profit than the 

average future profit of all shares. The progress of our portfolio using this strategy 

and reinvesting is in the Figure 30 – The progress of our portfolio using Elton – 

Gruber stock selection model.  



 

Figure 30 – The progress of our portfolio using 
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Figure 31 – The model summary of the OLS estimation 
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Econometric model 1 – macroeconomics indicators 

The first econometric model is based on the dependence of stock market 

chosen macroeconomic indicators. According to Hanousek and 

according to our computations of correlation coefficients

Data sample) we know that this dependency is not really high. For estimation we use 

OLS method. The results are in Figure 31 – The model summary of the OLS 

macroeconomics indicators and in Figure 32 – The coefficients and their 

macroeconomic indicators.
50

 

 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

 0.31 0.09 -0.02 0.06 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

The model summary of the OLS estimation - macroeconomics indicators

                                                
We have also tested the stacionarity of the model – the DW statistic is 1,6 

PX - reinvest Elton - Gruber

Results 

 
Gruber stock selection model 

 

The first econometric model is based on the dependence of stock market 

macroeconomic indicators. According to Hanousek and 

our computations of correlation coefficients (in chapter 

Data sample) we know that this dependency is not really high. For estimation we use 

The model summary of the OLS 

The coefficients and their 
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As it was expected the model has got the low predicated capability. The R 

square is approximately 9%, and all the coefficients are insignificant on the 5% 

significance level.  

 
Model results 

 
B Std. Error Sig. 

(Constant) 0.00 0.03 0.96 

Exchange_rate -0.17 0.34 0.63 

Unemployment -0.03 0.34 0.92 

Inflation -0.85 1.83 0.64 

Pribor -0.22 0.12 0.07 

GDP 0.20 1.05 0.85 

Dependent Variable: PX 

 
Figure 32 – The coefficients and their significances – macroeconomic indicators 

 
According to the facts that the most significant was the beta coefficient for 

the Pribor (also the highest correlation coefficient), we estimate the model based on 

the dependency of PX on Pribor. The results are in Figure 33 – The model summary 

of the OLS estimation – PX dependency on PRIBOR   Figure 34 – The coefficients 

and their significances – Pribor.
51 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 0.28 0.08 0.06 0.06 

Predictors: (Constant), Pribor 

 
Figure 33 – The model summary of the OLS estimation – PX dependency on PRIBOR 

 
Model results 

  B Std. Error Sig. 

(Constant) 0.00 0.01 0.86 

Pribor -0.21 0.11 0.05 

Dependent Variable: PX 

 
Figure 34 – The coefficients and their significances – Pribor 

                                                
51 the DW statistic is 1,56 
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The model has got again low R square – approximately 8%. The beta 

coefficient for the Pribor rate is insignificant on the 5% significance level. Because 

of this and because of the fact that we have at the beginning of each period just the 

predictions of the oncoming changes (for the estimations of this model we used the 

real values instead of the predicted ones)52 this model has got really low validity and 

is probably useless.  

 

No lag - 
PRIBOR - 
rate 0.005 

No lag - 
PRIBOR - 
rate 0.005 - 

just long PX 

No lag - 
PRIBOR - 
rate 0.005 

No lag - 
PRIBOR - 
rate 0.005 - 

just long PX 

1997/1Q - - 5.2% 2003/2Q 0.0% 0.0% 7.3% 

1997/2Q 12.0% 0.0% -12.0% 2003/3Q 10.4% 10.4% 10.4% 

1997/3Q 4.2% 4.2% 4.2% 2003/4Q 0.0% 0.0% 8.2% 

1997/4Q 7.6% 0.0% -7.6% 2004/1Q 0.0% 0.0% 22.9% 

1998/1Q 3.7% 3.7% 3.7% 2004/2Q 6.2% 0.0% -6.2% 

1998/2Q 0.0% 0.0% -7.2% 2004/3Q -9.9% 0.0% 9.9% 

1998/3Q -25.2% -25.2% -25.2% 2004/4Q 18.3% 18.3% 18.3% 

1998/4Q 12.3% 12.3% 12.3% 2005/1Q 9.0% 9.0% 9.0% 

1999/1Q -0.1% -0.1% -0.1% 2005/2Q 2.0% 2.0% 2.0% 

1999/2Q 29.8% 29.8% 29.8% 2005/3Q 0.0% 0.0% 19.1% 

1999/3Q 3.8% 3.8% 3.8% 2005/4Q -0.3% 0.0% 0.3% 

1999/4Q -0.7% -0.7% -0.7% 2006/1Q 1.7% 1.7% 1.7% 

2000/1Q 0.0% 0.0% 33.0% 2006/2Q 9.3% 0.0% -9.3% 

2000/2Q -17.0% -17.0% -17.0% 2006/3Q -4.3% 0.0% 4.3% 

2000/3Q 0.0% 0.0% -4.9% 2006/4Q -10.3% 0.0% 10.3% 

2000/4Q 0.0% 0.0% -4.7% 2007/1Q 6.1% 6.1% 6.1% 

2001/1Q -11.6% -11.6% -11.6% 2007/2Q -8.8% 0.0% 8.8% 

2001/2Q 0.0% 0.0% -1.8% 2007/3Q 2.2% 0.0% -2.2% 

2001/3Q 20.2% 0.0% -20.2% 2007/4Q 0.7% 0.0% -0.7% 

2001/4Q 18.2% 18.2% 18.2% 2008/1Q 0.0% 0.0% -13.4% 

2002/1Q 7.8% 7.8% 7.8% 2008/2Q 0.0% 0.0% -5.8% 

2002/2Q -2.9% -2.9% -2.9% 2008/3Q -16.5% -16.5% -16.5% 

2002/3Q 13.1% 13.1% 13.1% 2008/4Q 28.8% 0.0% -28.8% 

2002/4Q 4.1% 4.1% 4.1% Avg 2.8% 1.6% 1.7% 

2003/1Q 5.3% 5.3% 5.3% Var 1.1% 0.7% 1.6% 

 

Figure 35 – The macroeconomics indicators model returns 

                                                
52 Because of the fact, there is no database with the predicted values for the observed period 



 

When we compute the results of this model (we use for this calculation the 

model based on the dependency just 

2.8% (1.6% for the long periods)

macroeconomics indicators model

periods (we can see that this model works best in those periods when there is such a 

big increase at the stock market or the decrease (the decline of our portfolio is in 

2008 smaller than the decrease of PX index). But as it was noticed because of the 

insignificant coefficients and the low R square this model has really low validity.

Because of these facts we don’t compute the results for this strategy, where the 

dependency is computed separately for each stock. In the appendix are the R square 

values and the significance coef

Figure 36 – The Progress of our portfolio using the macroeconomics indicators model

Better usage could have the models based on the dependency 

on the changes of the lag values. The advantage is 

new values of dependent variables because we use th historical ones.

                                        
53 There may be problem, that the results of some indicators (like GDP, inflation etc. are presented 
with some delay) 
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When we compute the results of this model (we use for this calculation the 

model based on the dependency just on PRIBOR change) we get the average return 

6% for the long periods) – the results in the Figure 

macroeconomics indicators model returns. When we analyze this model between the 

that this model works best in those periods when there is such a 

big increase at the stock market or the decrease (the decline of our portfolio is in 

2008 smaller than the decrease of PX index). But as it was noticed because of the 

ts and the low R square this model has really low validity.

Because of these facts we don’t compute the results for this strategy, where the 

dependency is computed separately for each stock. In the appendix are the R square 

values and the significance coefficients of them. 
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Better usage could have the models based on the dependency of PX changes 

lag values. The advantage is that it’s not necessary to predict 

new values of dependent variables because we use th historical ones.

                                                
There may be problem, that the results of some indicators (like GDP, inflation etc. are presented 
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Results 

When we compute the results of this model (we use for this calculation the 

on PRIBOR change) we get the average return 

Figure 35 – The 
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that this model works best in those periods when there is such a 

big increase at the stock market or the decrease (the decline of our portfolio is in 

2008 smaller than the decrease of PX index). But as it was noticed because of the 

ts and the low R square this model has really low validity. 

Because of these facts we don’t compute the results for this strategy, where the 

dependency is computed separately for each stock. In the appendix are the R square 
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according  to Hanousek and Filer (1999) and according to our computations of 

correlation coefficients (in chapter Data sample) we know that this dependency is not 

really high. The results of the OLS estimation are in the Figure 37 – The model 

summary of the OLS estimation - macroeconomics indicators (lag values) and in the 

Figure 38 – The coefficients and their significances – macroeconomic indicators (lag 

values).54
 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 0.36 0.13 0.03 0.06 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 
Figure 37 – The model summary of the OLS estimation - macroeconomics indicators (lag values) 

   
 The model has got low R square – approximately 13%, all the beta 

coefficients are insignificant on the 5% significance level.  

 

Model results 

  B Std. Error Sig. 

(Constant) 0.01 0.03 0.81 

Exchange_rate -0.46 0.36 0.21 

Unemployment 0.44 0.35 0.22 

Inflation -0.43 0.22 0.06 

Pribor 0.01 0.12 0.92 

GDP 0.28 1.08 0.80 

Dependent Variable: PX 

 

Figure 38 – The coefficients and their significances – macroeconomic indicators (lag values) 

 

According to the results and to the correlation coefficients, we construct the 

model of the dependency of the PX change on the lag inflation change. The results 

are in the Figure 39 – The model summary of the OLS estimation – PX change 

                                                
54 the DW statistic is 1,68 
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dependency on the lag change of Inflation and in the Figure 40 – The coefficients 

and their significances – lag Inflation.55 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 0.26 0.07 0.05 0.06 

Predictors: (Constant), Inflation 

 
Figure 39 – The model summary of the OLS estimation – PX change dependency on the lag 

change of Inflation 

 
Model results 

  B Std. Error Sig. 

(Constant) 0.01 0.01 0.20 

Inflation -0.36 0.20 0.07 

Dependent Variable: PX 

 
Figure 40 – The coefficients and their significances – lag Inflation 

 
The R square is approximately 7% and the beta coefficient is insignificant on 

the 5% significance level. The validity and the predicated capability are again quite 

low. When we compute the results (the model just with the inflation – the results in 

the Figure 41 – The macroeconomics indicators model returns (lag values)) the 

average return is 4.9%, respectively 3.2% when we take just the long positions. As it 

was mentioned the estimations and the computations are made on the total observed 

period – the results are influence by that and we would get not as good results when 

we estimate the dependency for the shorter period and compute the returns for the 

rest of our data sample. 

  

                                                
55 the DW statistic is 1,59 
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1 period 
lag - 

Inflation - 

rate 0.001 

1 period lag - 
Inflation - 
rate 0.001 - 

just long PX 

1 period 
lag - 

Inflation - 

rate 0.001 

1 period lag 
- Inflation - 
rate 0.001 - 

just long PX 

1997/1Q - - 5.2% 2003/2Q 7.3% 7.3% 7.3% 

1997/2Q - - -12.0% 2003/3Q 10.4% 10.4% 10.4% 

1997/3Q -4.2% 0.0% 4.2% 2003/4Q 8.2% 8.2% 8.2% 

1997/4Q 7.6% 0.0% -7.6% 2004/1Q 22.9% 22.9% 22.9% 

1998/1Q -3.7% 0.0% 3.7% 2004/2Q 6.2% 0.0% -6.2% 

1998/2Q 7.2% 0.0% -7.2% 2004/3Q 9.9% 9.9% 9.9% 

1998/3Q -25.2% -25.2% -25.2% 2004/4Q 18.3% 18.3% 18.3% 

1998/4Q -12.3% 0.0% 12.3% 2005/1Q 9.0% 9.0% 9.0% 

1999/1Q -0.1% -0.1% -0.1% 2005/2Q 2.0% 2.0% 2.0% 

1999/2Q 29.8% 29.8% 29.8% 2005/3Q 0.0% 0.0% 19.1% 

1999/3Q 3.8% 3.8% 3.8% 2005/4Q 0.3% 0.3% 0.3% 

1999/4Q -0.7% -0.7% -0.7% 2006/1Q 1.7% 1.7% 1.7% 

2000/1Q 33.0% 33.0% 33.0% 2006/2Q 9.3% 0.0% -9.3% 

2000/2Q 17.0% 0.0% -17.0% 2006/3Q 0.0% 0.0% 4.3% 

2000/3Q -4.9% -4.9% -4.9% 2006/4Q 10.3% 10.3% 10.3% 

2000/4Q -4.7% -4.7% -4.7% 2007/1Q 6.1% 6.1% 6.1% 

2001/1Q -11.6% -11.6% -11.6% 2007/2Q -8.8% 0.0% 8.8% 

2001/2Q 1.8% 0.0% -1.8% 2007/3Q 2.2% 0.0% -2.2% 

2001/3Q 20.2% 0.0% -20.2% 2007/4Q -0.7% -0.7% -0.7% 

2001/4Q 18.2% 18.2% 18.2% 2008/1Q 13.4% 0.0% -13.4% 

2002/1Q 7.8% 7.8% 7.8% 2008/2Q 5.8% 0.0% -5.8% 

2002/2Q 2.9% 0.0% -2.9% 2008/3Q 16.5% 0.0% -16.5% 

2002/3Q 13.1% 13.1% 13.1% 2008/4Q -28.8% -28.8% -28.8% 

2002/4Q 4.1% 4.1% 4.1% Avg 4.9% 3.2% 1.7% 

2003/1Q 5.3% 5.3% 5.3% Var 1.4% 1.1% 1.6% 

 
 

Figure 41 – The macroeconomics indicators model returns (lag values) 

 
When we use reinvest and we compare the results with the PX index, we can 

see that our portfolio would generate the similar profit in the period 1997 to 2000. In 

the period 2000 to 2008 we would generate higher profit using this strategy (the 

strategy including short sell would generate higher profit than that one containing 

just the long positions). 



 

Figure 42 – The Quest for alpha strategy  (Q=0,002) returns

5.1.7  Econometric model 2 

 
In this model we estimate the depen

lag change of foreign stock market indexes 

chapter Data sample we found really strong correlation of the day to day changes of 

the indexes. But we try to find the dependence on t

results of the estimations are in 

estimation – foreign stock market indexes

their significances – foreign stock market indexes

 

                                        
56 The model where we estimate the dependence in the same day  would give us better results, but the 
sense of this model is low, because to predict the PX change we would need the predictions for the 
changes in the next day of the foreign stock markets indexes.
57 the DW statistic is 1,92 

0,00%

100,00%

200,00%

300,00%

400,00%

500,00%

600,00%

700,00%

800,00%

900,00%

1000,00%

PX - reinvest

uest for alpha strategy  (Q=0,002) returns 

 
 

Econometric model 2 – foreign stock market indexes

In this model we estimate the dependence of the PX change on the one day 

lag change of foreign stock market indexes – the S&P 500 and DJ Euro Stoxx. In the 

chapter Data sample we found really strong correlation of the day to day changes of 

the indexes. But we try to find the dependence on the one day lag changes.

results of the estimations are in the Figure 43 – The model summary of the OLS 

foreign stock market indexes and in the Figure 44 – The coefficients and 

foreign stock market indexes.
57

 

 

                                                
The model where we estimate the dependence in the same day  would give us better results, but the 

sense of this model is low, because to predict the PX change we would need the predictions for the 
ext day of the foreign stock markets indexes. 
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Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 0.30 0.09 0.09 0.01 

Predictors: (Constant), DJ_Euro, S&P 500 
 

Figure 43 – The model summary of the OLS estimation – foreign stock market indexes  

 
The R square is quite low, approximately 9% but  both betas coefficients are 

significant at the 5% significance level. The results are in the Figure 45 – The 

Dependence on the foreign stock market indexes model returns.  

 

Model results 

  B Std. Error Sig. 

(Constant) 0.00 0.00 0.67 

S_P_500 0.37 0.02 0.00 

DJ_Euro -0.06 0.02 0.00 

Dependent Variable: PX 

 

Figure 44 – The coefficients and their significances – foreign stock market indexes 

This strategy gives us in the average the loss 2% in every period (respectively  

0.3% when we take just the long positions). It could be caused by the low correlation 

of the indexes. What is quite surprising is the fact that the beta coefficient for the DJ 

Euro Stoxx change is negative. If we check the data we can see that the lag changes 

of the foreign indexes has got the same sign of a number as a PX index change just in 

approximately 50% of all cases. It means that the dependency on the lag changes is 

quite low and the model is useless. 

 

The results for all the observed periods are in the Figure 45 – The 

Dependence on the foreign stock market indexes model returns. 
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Rate 
0.0005 

Rate 0.0005 - 
just long PX 

Rate 
0.0005 

Rate 0.0005 - 
just long PX 

1997/1Q 9.5% 15.7% 5.2% 2003/2Q -3.5% 6.0% 7.3% 

1997/2Q -5.1% 0.5% -12.0% 2003/3Q 6.1% 7.7% 10.4% 

1997/3Q -3.1% 2.4% 4.2% 2003/4Q -9.0% -0.7% 8.2% 

1997/4Q 35.2% 14.5% -7.6% 2004/1Q -11.4% -3.6% 22.9% 

1998/1Q -2.3% 10.9% 3.7% 2004/2Q -7.2% -4.3% -6.2% 

1998/2Q 5.4% 7.3% -7.2% 2004/3Q 0.1% -2.7% 9.9% 

1998/3Q -15.3% -16.8% -25.2% 2004/4Q -3.5% 4.3% 18.3% 

1998/4Q -10.5% 2.2% 12.3% 2005/1Q -8.8% -3.2% 9.0% 

1999/1Q -15.1% -0.6% -0.1% 2005/2Q -1.8% 0.8% 2.0% 

1999/2Q 6.0% 5.5% 29.8% 2005/3Q -3.3% 2.5% 19.1% 

1999/3Q 8.9% 4.1% 3.8% 2005/4Q -2.8% 1.6% 0.3% 

1999/4Q 1.3% 16.2% -0.7% 2006/1Q 8.3% 7.4% 1.7% 

2000/1Q -16.9% -6.4% 33.0% 2006/2Q 0.5% -2.1% -9.3% 

2000/2Q 14.5% 6.6% -17.0% 2006/3Q -1.8% 2.3% 4.3% 

2000/3Q -3.4% -3.4% -4.9% 2006/4Q 8.4% 6.5% 10.3% 

2000/4Q -8.4% -5.1% -4.7% 2007/1Q -9.6% -3.9% 6.1% 

2001/1Q 0.0% -4.7% -11.6% 2007/2Q 10.1% 8.7% 8.8% 

2001/2Q 14.3% 7.8% -1.8% 2007/3Q -9.1% -5.5% -2.2% 

2001/3Q -8.0% -15.4% -20.2% 2007/4Q -9.5% -4.1% -0.7% 

2001/4Q -6.5% 3.7% 18.2% 2008/1Q -0.4% -9.7% -13.4% 

2002/1Q -16.2% -7.8% 7.8% 2008/2Q 8.0% -0.1% -5.8% 

2002/2Q -6.2% -8.9% -2.9% 2008/3Q 8.1% -0.6% -16.5% 

2002/3Q -17.6% -25.0% 13.1% 2008/4Q -29.2% -22.3% -28.8% 

2002/4Q 4.2% 3.7% 4.1% Avg -2.1% -0.3% 1.7% 

2003/1Q -3.9% -5.8% 5.3% Var 1.1% 0.7% 1.6% 

 
Figure 45 – The Dependence on the foreign stock market indexes model returns  

 

When we use reinvest and we compare the results with the PX index, we can 

see that our portfolio would generate little bit better profit in the period 1997 to 2002. 

After that, when the stock market started to growth rapidly, our portfolio decreases 

constantly till the end of our observed period. 

 



 

Figure 46 – The Progress of our portfolio using the 

model 
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6. Conclusion 
 

In this work we compared a profitability of several strategies that could be used 

at the stock markets. The strategies that we have chosen are based on some different 

principles and they provide different results. We used strategies based on both 

general approaches – the technical and the fundamental analyses. We focused on the 

main SPAD stocks at Prague Stock Exchange in the period 1997 – 2008. In this 

period the stock market passed the different progressions – the “fluctuating period” 

at the late nineties, the rapid increase from 2002 - 2007, the abnormal decrease due to 

economic recession in 2008. Because of that we can compare the performance of the 

individual strategies in these different types of progression. We compared strategies 

based on the average profitability and also on profitability on the whole period. We 

calculated profitability for each quarter year period and using compound interest we 

received total profitability.  

 

For all the strategies we optimized several parameters to get the best results. In 

general we found that the strategies based on the technical approach give us better 

results than the strategies based on the fundamental approach. Also it’s evident that 

those strategies for which the investors go also into the short sell perform better than 

the strategies for which the investors take just the long positions. That is because of 

the decline at the stock market in 2008; the portfolios of the investors using the 

strategies just with the long positions would lose the big part of its value. On the 

other hand it’s necessary to point out, that we computed the results with no additional 

transactional costs and this presumption is unrealistic – these costs are higher for the 

short sell and especially in 2008 were abnormally high. When we compare the 

strategies before the year 2008, those just with the long positions performed better 

than those with the short sells. 

 

With most of the strategies we were able to overcome the market index. It means 

that these strategies generated some additional profit in the comparison with the PX 

index. The only strategies which did not overcome the index are the contrarian 

strategy and the strategy based on the dependency on the foreign stock indexes. 
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  The best results we get for the momentum strategy, which is based on the 

autocorrelation of returns. This strategy had the average profit 5.2%. This strategy 

performs best when there is a long trend in the moves of shares. Because of that this 

strategy generated high profits in the years 2002 – 2008. Before this period the 

profits of this strategy were close to zero. We found that the optimum past 

dependency which should be observed for this strategy is 4 month and the optimum 

rate which should have been overcome (to go long position resp. short sell) is 20 

percents (increase, resp. decrease).   

 

As it was noticed strategies based on the fundamental approach does not give 

us as good results as strategies based on the technical approach. We confirmed in this 

work the findings of Hanousek and Filler (1999) that there is still no significant 

relation between the values of changes (also the lag values) in economic variables 

and changes in equity prices in Czech Republic. The models based on the 

dependency on the economic variables are almost useless. 

 

 There is big potential for further research in this area. Longer investment 

horizon is necessary to verify our results. The different results between the periods 

suggest the possibility of combining the strategies or using different parameters in 

them according to changing economic conditions. Another area for further research 

is the covering up the transactional costs and the modulation of some presumptions 

used in this work.   
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Appendix  

Figures   
 

 
Figure 47 – Dependence of PX and DJ Euro Stoxx 

 

Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.35 0.12 0.02 0.09 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

  

Figure 48 – The model summary of the OLS estimation - macroeconomics indicators - ČEZ 
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Model results 

  B Std. Error Sig. 

(Constant) 0.01 0.04 0.76 

Exchange_rate -0.51 0.52 0.34 

Unemployment -0.30 0.51 0.56 

Inflation -0.30 0.32 0.36 

Pribor -0.28 0.18 0.12 

GDP 0.31 1.58 0.84 

Dependent Variable: CEZ 
 

Figure 49 – The coefficients and their significances – macroeconomic indicators - ČEZ 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.33 0.11 0.00 0.07 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 50 – The model summary of the OLS estimation - macroeconomics indicators - CETV 

 
Model results 

  B Std. Error Sig. 

(Constant) -0.05 0.04 0.24 

Exchange_rate 0.54 0.46 0.25 

Unemployment -0.03 0.44 0.94 

Inflation 0.05 0.27 0.85 

Pribor -0.26 0.15 0.09 

GDP 1.53 1.39 0.28 

Dependent Variable: CETV 
 

Figure 51 – The coefficients and their significances – macroeconomic indicators – CETV 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.49 0.24 0.15 0.07 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 52 – The model summary of the OLS estimation - macroeconomics indicators - PM 
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Model results 

  B Std. Error Sig. 

(Constant) 0.01 0.04 0.70 

Exchange_rate -0.62 0.42 0.15 

Unemployment 0.62 0.39 0.12 

Inflation -0.13 0.25 0.60 

Pribor -0.30 0.14 0.03 

GDP -0.70 1.25 0.58 

Dependent Variable: PM 
 

Figure 53 – The coefficients and their significances – macroeconomic indicators - PM 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.35 0.12 0.01 0.09 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 54 – The model summary of the OLS estimation - macroeconomics indicators - KOBA 

 
Model results 

  B Std. Error Sig. 

(Constant) 0.04 0.05 0.38 

Exchange_rate 0.25 0.55 0.65 

Unemployment -0.42 0.52 0.42 

Inflation -0.13 0.33 0.69 

Pribor -0.32 0.18 0.08 

GDP -1.25 1.65 0.45 

Dependent Variable: KOBA 
 

Figure 55 – The coefficients and their significances – macroeconomic indicators – KOBA 

 
Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.24 0.06 -0.06 0.09 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 56 – The model summary of the OLS estimation - macroeconomics indicators – lag values 
ČEZ 



Appendix 

 

72 
 

Model results 

  B Std. Error Sig. 

(Constant) 0.05 0.05 0.30 

Exchange_rate -0.28 0.55 0.62 

Unemployment 0.50 0.51 0.34 

Inflation -0.32 0.32 0.34 

Pribor 0.15 0.18 0.40 

GDP -0.61 1.64 0.71 

Dependent Variable: CEZ 
 

Figure 57 – The coefficients and their significances – macroeconomic indicators – lag  vaules – 
ČEZ 

Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.53 0.28 0.19 0.07 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 58 – The model summary of the OLS estimation - macroeconomics indicators – lag values 
CETV 

Model results 

  B Std. Error Sig. 

(Constant) 0.00 0.04 0.99 

Exchange_rate -0.39 0.42 0.36 

Unemployment 1.35 0.39 0.00 

Inflation -0.58 0.25 0.02 

Pribor 0.18 0.14 0.20 

GDP 0.78 1.25 0.54 

Dependent Variable: CETV 
 

Figure 59 – The coefficients and their significances – macroeconomic indicators – lag  vaules - 
CETV 

Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.32 0.10 -0.01 0.09 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 60 – The model summary of the OLS estimation - macroeconomics indicators – lag values 
KOBA 
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Model results 

  B Std. Error Sig. 

(Constant) 0.04 0.05 0.38 

Exchange_rate 0.15 0.55 0.79 

Unemployment -0.07 0.52 0.89 

Inflation -0.55 0.33 0.10 

Pribor -0.10 0.18 0.58 

GDP -0.61 1.65 0.71 

Dependent Variable: KOBA 
 

Figure 61 – The coefficients and their significances – macroeconomic indicators – lag  vaules - 
KOBA 

Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

1 0.37 0.14 0.03 0.07 

Predictors: (Constant), GDP, Unemployment, Pribor, Inflation, 
Exchange_rate 

 

Figure 62 – The model summary of the OLS estimation - macroeconomics indicators – lag values 
PM 

Model results 

  B Std. Error Sig. 

(Constant) 0.01 0.04 0.72 

Exchange_rate 0.12 0.45 0.79 

Unemployment 0.52 0.42 0.22 

Inflation -0.58 0.26 0.03 

Pribor 0.11 0.15 0.44 

GDP 0.22 1.33 0.87 

Dependent Variable: PM 
 

Figure 63 – The coefficients and their significances – macroeconomic indicators – lag  vaules - PM 

  



Appendix 

 

74 
 

Source codes 
 
The exhibit of some source codes by which are the results computed 
 
Buy and hold and Momentum strategy  

 
' buy and hold strategy 

Worksheets("List" & l).Cells(10000, 4).Value = Worksheets("List" & l).Cells(year2, 2).Value 

/Worksheets("List" & l).Cells(year1, 2).Value – 1 

 

If Worksheets("List" & l).Cells(10000, 4).Value <> 0 Then Worksheets("List" & l).Cells(10001, 

4).Value = 1 Else Worksheets("List" & l).Cells(10001, 4).Value = 0 

 

    ' cyklus pro pocet dni, za kolik proda ode dne nakupu 

    For datum2 = date21 To date22 

            j = 5 

           ' cyklus jak dlouho se sledoval vyvoj pred nakupem 

            For datum1 = date11 To date12 

                       For i = year1 To year2                   

     ' dopocitani vynosu za obdobi datum1     

Worksheets("List" & l).Cells(i, 3).Value = Worksheets("List" & l).Cells(i, 

2).Value / Worksheets("List" & l).Cells(i - datum1, 2).Value - 1                   

' dopocitani vynosu kolik by dany nakup vynesl kdyz by se prodalo za datum2 

Worksheets("List" & l).Cells(i, 4).Value = Worksheets("List" & l).Cells(i + 

datum2, 2).Value / Worksheets("List" & l).Cells(i, 2).Value - 1 

    ' jestlize splnuje podminku vynosu za dane obdobi, pak skutecne kupujeme 

If Worksheets("List" & l).Cells(i, 3).Value > min Then Worksheets("List" & 

l).Cells(i, j).Value = Worksheets("List" & l).Cells(i, 4).Value                   

 ' jestlize splnuje podminku vynosu za dane obdobi, pak skutecne prodavame                   

If Worksheets("List" & l).Cells(i, 3).Value < -1 * min Then 

Worksheets("List" & l).Cells(i, j).Value = Worksheets("List" & l).Cells(i, 

4).Value * (-1)     

                    i = i + between - 1              

               Next i      

  'suma skutecnych nakupu a prodeju   

              For h = 200 To 2500      

Worksheets("List" & l).Cells(k + 2500, j).Value = Worksheets("List" & l).Cells(k 

+ 2500, j).Value + Worksheets("List" & l).Cells(h, j).Value      

              Next h    

                    

  'pocet skutecnych nakupu a prodeju 

             Worksheets("List" & l).Cells(k + 2600, j).Value = 0                    

             For a = 200 To 2500 

If Worksheets("List" & l).Cells(a, j).Value <> 0 Then Worksheets("List" & l).Cells(k + 

2600, j).Value = Worksheets("List" & l).Cells(k + 2600, j).Value + 1 Else: 

Worksheets("List" & l).Cells(k + 2600, j).Value = Worksheets("List" & l).Cells(k + 2600, 

j).Value + 0             

            Next a                        

  'prumer skutecnych nakupu a prodeju                 

If Worksheets("List" & l).Cells(k + 2600, j).Value > 0 Then Worksheets("List" & 

l).Cells(k, j).Value = Worksheets("List" & l).Cells(k + 2500, j).Value / 

Worksheets("List" & l).Cells(k + 2600, j).Value Else Worksheets("List" & l).Cells(k, 

j).Value … 

 
Elton Gruber  

 
For i = 2 To N - 2 

     ActiveWorkbook.Worksheets(i).Activate 
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Covari(i) = Application.WorksheetFunction.Covar(Range(Cells(3, 8), Cells(K, 8)), 

Range(Cells(3, 9), Cells(K, 9))) 

    Beta(i) = Covari(i) / Vari(N - 1) 

    Excess(i) = (Cells(2, 2).Value / Cells(K, 2).Value - 1 - _        

Application.WorksheetFunction.Average(Worksheets(N).Columns("B")) / 100) / Beta(i) 

Next i 

ActiveWorkbook.Worksheets(N).Activate 

For i = 2 To N - 2 

     Cells(1, 9).Offset(i - 2, 0).Value = Excess(i) 

    Cells(1, 11).Offset(i - 2, 0).Value = Beta(i) 

     Cells(1, 12).Offset(i - 2, 0).Value = SpecRisk(i) 

     Cells(1, 13).Offset(i - 2, 0).Value = i 

Next i 

 

… 

Range("B33:B33").Select 

    Selection.FormatConditions.Delete 

    Selection.FormatConditions.Add Type:=xlCellValue, Operator:=xlEqual, _ 

    Formula1:="0" 

   Selection.FormatConditions(1).Interior.ColorIndex = 2 

 Selection.FormatConditions.Add Type:=xlCellValue, Operator:=xlGreater, _ 

    Formula1:="0" 

Selection.FormatConditions(2).Interior.ColorIndex = 4 

  Selection.FormatConditions.Add Type:=xlCellValue, Operator:=xlLess, _ 

      Formula1:="0" 

Selection.FormatConditions(3).Interior.ColorIndex = 3 

   Range("F5:P18").Select 

  Selection.NumberFormat = "0.0%"  

  Range("X5").Select 

 ActiveCell.FormulaR1C1 = "=MAX(RC[-18]:R[13]C[-8])" … 
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