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The overview of the dissertation topic 

The development of the finance theory, the increase in technological possibilities, and 

investors' growing awareness and expectations cause a constant evolution of the approach  

to investment portfolio management altogether. Classic strategies based on the selection  

of assets for a portfolio based on discretionary decisions of managers are more and more often 

considered an ineffective anachronism which is confirmed by the results of research on the 

effectiveness of investment funds indicating their inability to beat a market portfolio.  

An alternative approach is passive investing (which closely tracks a chosen index), whose 

popularity has grown dynamically over the last two decades. The solution reconciling both 

approaches is factor investing which was adopted as the main subject of the dissertation. 

Factor investing is the approach of building an investment portfolio based on assets with 

specific characteristics that historically allow achieving relatively higher risk-adjusted returns 

than the market portfolio. Appropriate use of these characteristics requires a systematic 

approach to the entire investment portfolio management process, based on several predefined 

assumptions and principles. In other words, factor investing exploiting the systematic use of 

risk premiums (factor premiums) confirmed and documented over the long time series in 

various financial markets. Initially, the attention of researchers and market participants focused 

on factors (also known as premiums and effects) related to equity markets, but factor premiums 

were also discovered in the bond markets, foreign exchange and commodities markets.  

As a result, the factor approach can be applied to one asset class and between different ones.  

In market practice, factor investing is implemented in various forms. On the one hand, 

sophisticated hedge funds use them as a part of their arbitrage strategies based on quantitative 

data analysis. On the other hand, factor investing underpins the widespread and freely available 
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passively managed Smart Beta funds whose investment portfolio is based on an alternative 

benchmark that provides exposure to the selected factors. Factor investing is gradually gaining 

importance. It is estimated that the value of assets under management in Smart Beta funds  

or quantitative factor-based funds has been growing at a rate of 17% annually over the last 

decade, and their global sum is around $ 2 trillion. According to a 2019 survey by Invesco, 48% 

of global asset managers allocate at least part of their portfolio to factor strategies. 

Despite the growing interest of academics and institutions from the asset management 

industry, the concept of factor investing has not yet been implemented on a larger scale on the 

Polish market. The main reasons above all are low awareness of investment fund participants 

and high fees allowing for less structured and more discretionary strategies.   

At the same time, research practice touched on the issue of factor investing in the context 

of the Polish stock market to a very limited extent. The studies on individual valuation factors 

are relatively numerous and provide interesting conclusions. However, the lack of studies 

presenting the potential implementation of factors in asset management in Poland is evident. 

Therefore, there is a clear gap in the degree of factor investing development in the Polish 

and developed markets. It generates the need to deepen the understanding of the functioning  

of valuation factors on the Polish stock market and look at the issue from the perspective of the 

implications in terms of investment portfolio management. For the above reasons,  

the dissertation is devoted to verifying whether it is possible to implement the concept of factor 

investing on the Polish equity market and assess the investment efficiency of factor portfolios. 

The above should provide an answer in the field of possibility for building a strategy of Smart 

Beta funds or arbitrage long / short portfolios. The multi-factor portfolios are also an interesting 

basis for testing multi-factor models of asset valuation, which are rarely used to analyze 

performance on the Polish market. 

Factor investing also corresponds with the scientific considerations on the information 

efficiency of the market. Based on behavioral explanations, factor-related excess returns are 

anomalies resulting from investors' cognitive biases. On the other hand, their systematic nature 

allows them to be interpreted as a premium resulting directly from higher risk (compensation 

for greater volatility), thus in line with the assumptions of the efficient market hypothesis. 

Researching the performance of a factor-based portfolio can provide an interesting insight  

in this regard. 

 The above determined the choice of factor investing as the main topic of the dissertation. 
 

Research objectives and hypotheses 
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Fulfilling the assumptions of the dissertation required the implementation of several 

research goals. Their natures determine the division of the dissertation into two parts - 

theoretical and empirical. In the theoretical part attention was paid to four goals, formulated  

as follows: 

Objective 1: Embedding the concept of factor investing in the light of financial theory 

Objective 2: Review of the literature in terms of the research conducted in the field of the 

identification of valuation factors 

Objective 3: Presentation of the theoretical aspects of the implementation of factor investing 

within the investment portfolio 

Objective 4: Systematization of investment efficiency measures in terms of their use to 

evaluate the results of multi-factor portfolios 

In the empirical part of the dissertation, as a part of the study, three subsequent research goals 

were formulated: 

Objective 5: Identification of the occurrence of the risk premium related to the valuation factors 

on the Polish stock market.  

The fifth research objective is implemented by verifying the first main hypothesis formulated 

as follows: Performance generated by companies listed on the Polish stock market that 

gives exposure to individual risk factors/valuations are characterized by a premium in 

relation to the market portfolio. The verification process is carried out by testing six partial 

hypotheses, each of which relates to a different valuation factor – value, size, momentum, 

quality, investment and low beta. 

Objective 6: Assess the effectiveness of factor investing in the Polish stock market. The sixth 

research objective is accompanied by the second main hypothesis: Investment portfolios built 

based on a multi-factor approach (a combination of the low beta factor and other factors) 

allow generating excess rates of return. Three partial hypotheses were adopted to verify it, 

relating to two-, three- and four-factor portfolios, respectively. 

Objective 7: Verifying the effectiveness of explaining the performance of multi-factor 

portfolios by capital asset pricing models. 

 

 In order to achieve the seventh objective, several multi-factor asset valuation models were 

tested using the three-factor Fama-French model, the four-factor Carhart model, the five-factor 

Fama-French model, the six-factor Fama-French model. The valuation models were built based 

on two -, three- and four factors. 
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Research methods and the structure of the dissertation 

From the methodological point of view, the dissertation uses the historical-inductive 

approach. The conducted research is an analysis of the existing data using econometric tools. 

In the context of philosophy of economics, the dissertation was conducted based on  

a constructivist approach. 

Due to the nature of the formulated goals, the dissertation is qualitative and quantitative. 

In the qualitative part, a descriptive analysis, a comparative analysis and a critical review of the 

literature on the asset valuation were used. Thanks to it, the asset valuation models used  

to evaluate equity portfolios were discussed, and the measures and indicators used in the 

investment effectiveness assessment were selected. Moreover, the literature on the subject 

devoted to factor investing was systematised. 

The quantitative study was divided into three parts. The first involves identifying factors 

in the Polish stock market using the analysis of the time series of performance built for the 

work of six zero-cost arbitration portfolios representing individual valuation factors: value, 

size, momentum, quality, investment and low beta. In the identification process,  

the performance on the zero-cost arbitration portfolios representing individual factors was 

tested against six different models: the null model, the market model, CAPM, the four-factor 

Carhart model, the five-factor Fama-French model and the six-factor Fama-French model.  

The coefficients for individual factors from indicated models were estimated using multiple 

regression. In the second part of the study, the effectiveness of multi-factor investment 

portfolios was assessed. The values of several indicators were estimated and then subjected  

to statistical tests. In the last part of the quantitative study, the multivariate valuation models' 

effectiveness was tested using the Gibbons Ross Shanken (1989) test). For the empirical study, 

proprietary software was prepared. It allowed for filtering and ranking of companies with 

individual financial items from the balance sheets, profit and loss account and cash flow 

statements. It was possible to create any indices constituting quotients or products of selected 

items by adding the functionality of mathematical operators. The application, titled 

InvestShark, was written in the Java Standard Edition (Java SE) version 1.8 programming 

language and using the Jakarta Enterprise Edition (formerly known as Java EE) version 8 

library provided by the Wildfly 23.0.1 application server. The MySQL server supports the 

application’s communication with the databases. The data obtained from the application  

was then subjected to statistical processing using IBM SPSS statistical programs and the 

RStudio application. 
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The dissertation structure was determined to achieve the specific research objectives 

presented above. The dissertation consists of five chapters preceded by an introduction and  

a summary with conclusions. The first four chapters are devoted to theoretical issues related to 

factor investing, and in the fifth chapter attention is paid to the presentation of conclusions and 

results from the quantitative research. 

The first chapter aims to define the dissertation's theoretical framework by embedding 

the issue of factor investing in the context of capital asset pricing models. The portfolio theory, 

capital market model, one-factor CAPM model and APT model were presented. The chapter 

ends with presenting the three-, five- and six-factor valuation models proposed by Fama and 

French and the four-factor Carhart model. By introducing subsequent models, their impact  

on the concept of factor investing was outlined. 

The second chapter is devoted to the theoretical frame of the presence of valuation factors 

in global equity markets. Based on a foreign and domestic literature review, the detailed 

description of the factors best documented in the literature was made: value, size, momentum, 

quality and low beta factors, while describing the most important macroeconomic factors and 

valuation factors occurring in other assets classes. For each of the factors, a review of theories 

explaining their occurrence was also carried out, both on a rational theory, binding the 

occurrence of the factor due to economic considerations, and on a behavioral basis, indicating 

cognitive errors of investors. 

The third chapter presents the concepts of implementing factor investing as a part of the 

investment portfolio management practice. It is shown that factor investing can be used to build 

actively managed investment portfolios of hedge funds and Smart Beta funds. Additionally,  

it is also indicated that factor investing is used by traditionally managed investment funds. The 

research conclusions about interrelationships between factors were also reviewed. The benefits 

of linking individual factors within one investment strategy based on combinations of two or 

three valuation factors were presented too. 

 

The fourth chapter organizes the issue of the method of measuring the results of the 

investment portfolio. It was presented a description of several indicators and measures 

commonly used in practice to evaluate the effectiveness of investments. The attention was paid 

to the justification for their possible use in the course of the study. The added value is created 

by the author's classification of efficiency measures. The measures were divided into two main 

groups – the risk-profit ratio and absolute measures. The risk was interpreted as systematic, 

specific, or absolute risk within the first group. In the second group, several indicators were 



6 
 

distinguished based on variously defined excess returns. The selected measures presented  

in chapter four were used to assess the effectiveness of the research presented in the next 

chapter. 

The end of the dissertation summarises the research and presents the main achievements 

of the work. General conclusions are also formulated that may be useful from the point of view 

of institutional and individual investors involved in the Polish stock market. The dissertation 

ends with a reflection on the use of the idea of factor investing in building investment portfolios 

meeting the assumptions of sustainable development based on non-financial data. 

 

Research results and final conclusions 

In the course of the dissertation, seven research objectives were achieved – four in 

theoretical chapters and three within the empirical part of the study. 

The theoretical part allowed to present the evolution of the asset valuation method and the 

role played by the factor approach in this respect. In the following, an exhaustive review of the 

research literature was performed to identify valuation factors and the main criteria for 

assessing whether a given factor was presented. Another achievement of the theoretical part  

is the presentation of the methods of building multi-factor portfolios. Two main approaches  

to building multi-factor portfolios were presented: integration and combination. Subsequently, 

attention was focused on investment evaluation tools. Conclusions indicate that in the case of 

investments whose returns are not distributed normally, standard measures (for example, 

Sharpe Ratio) may be insufficient. Therefore, the efficiency assessment should be 

supplemented with a spectrum of measures taking into account the higher moments of 

decomposition – skewness and kurtosis, such as the Omega index. Another way of risk can also 

be presented in the behavioral perspective, and then it is measured by the level of loss aversion. 

Therefore when evaluating the investment, it is worth considering the measures relating the 

potential profit to the value of possible losses. 

The most important outputs from the empirical part of the dissertation are as follows:  

in the first part of the study, devoted to identifying the factors present on the Polish stock 

market, five out of six verified partial hypotheses did not find grounds for rejection. Hence,  

no grounds for rejection were found for the first main hypothesis. 

 

The obtained results allowed for the formulation of several conclusions regarding the  

occurrence of individual valuation factors: 

● there is a statistically significant value factor in the Polish stock market, 
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● there is a statistically significant size factor in the Polish stock market, 

● there is a statistically significant quality factor in the Polish stock market, 

● there is a statistically significant momentum factor in the Polish stock market, 

● there is a statistically significant investment factor in the Polish stock market. 

The above factors remained statistically significant after adjusting for the univariate and 

multivariate models for the market model: the three-, five- and six-factor Fama-French models 

and the four-factor Carhart model. The characteristics of the stocks of Polish companies do not 

allow for an unambiguous statement if the domestic stock market is affected by the low beta 

factor. It is worth emphasising that the low beta factor has not been the subject of research 

conducted on the Polish market so far. Thus, participants of the Polish stock market should be 

aware of the factors mentioned above that may have a real impact on the expected performance 

and investment risk. 

 

The second part of the study focuses on analysing the effectiveness of multi-factor 

investment portfolios built on the Polish stock market. While assessing the effectiveness of 

individual portfolios, effectiveness measures were used to consider various approaches to 

investment risk. In this part of the study, the second main hypothesis was formulated, which 

was verified by three partial hypotheses. The results indicate that the two-factor portfolios 

achieved higher efficiency than the market portfolio. The combination of low beta and value 

factors turned out to be the best of the combinations tested. In the case of portfolios combining 

the three factors, the second partial hypothesis was tested. The results achieved were ambiguous 

– some of the efficiency ratios indicated that the market portfolio was a more effective 

investment. Therefore, the second hypothesis was rejected. The efficiency analysis results 

carried out for the four-factor portfolios, related to the third partial hypothesis, were similar. 

Due to the ambiguous results in effectiveness evaluation, the second main hypothesis was 

rejected. 

The last part of the study was an attempt to assess the effectiveness of explaining the results 

of previously built portfolios by selected models of capital asset valuation. The obtained results 

indicate that the six-factor Fama-French model has the greatest ability to explain the 

performance of multi-factor portfolios. It leads to the important conclusion for market 

researchers and practitioners that the six-factor model explains investment performance on the 

Polish stock market to the greatest extent. 
The results presented in the dissertation may be a stimulus for further research on factor 

investing in the Polish financial market. The concept of factor investing can also be applied to 
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investment portfolios based on other asset classes than shares. It may be interesting to study the 

in-depth analysis of the premium occurrence in the general economic and market situation.  

A potential direction in this regard may be an attempt to investigate the macroeconomic 

determinants of the occurrence of premiums. The indicated cyclicality may find its implications 

in factor investment strategies introducing an element of active allocation related to the 

portfolio's exposure to factors depending on the expected value of the premium. 
 


