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The thesis examines the growing significance of intangible assets in determining the value 

of companies and their impact on value investing strategies in the Helsinki Stock Exchange 

during the years 2003–2022. Additionally, the thesis investigates whether intangible assets 

can be considered as investments into the future and analyzes their effects on companies of 

different sizes. The main goal of this thesis is to test the new iHML factor, which takes into 

account these intangible assets within the framework of the Fama-French model, and to 

compare its performance with the traditional HML factor. The thesis treats both research 

and development expenses and selling, general, and administrative expenses as intangible 

assets. Furthermore, companies in the Helsinki Stock Exchange are classified into six port-

folio groups based on their book-to-market ratio and size. Subsequently, the differences in 

returns between these portfolios are analyzed using regression analysis. 

The research findings suggest that the iHML factor explains the variation in stock returns 

in the Helsinki Stock Exchange more effectively than the traditional HML factor, and its 

impact is particularly significant in smaller companies, which often invest a relatively larg-

er portion of their operations. The study observed that the new intangible asset-focused 

value factor does not completely replace the investment factor, but its introduction reduces 

the significance of the investment factor. Although the role of the iHML factor in a non-

technology-focused exchange like the Helsinki Stock Exchange may be more limited, its 

importance is still considerable. The thesis provides a more comprehensive understanding 

of which companies are best positioned to generate free cash flow in the future by identify-

ing the potential of intangible assets. Additionally, it offers a new perspective on the chal-

lenges of traditional value investing and deepens the understanding of the structure of re-

turns in the Helsinki Stock Exchange. 
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Tutkielmassa tarkastellaan aineettomien hyödykkeiden kasvavaa merkitystä yritysten ar-

von määrittelyssä ja niiden vaikutusta arvosijoittamisen strategioihin Helsingin pörssissä 

vuosina 2003–2022. Lisäksi tutkielmassa selvitetään, voidaanko aineettomia hyödykkeitä 

tarkastella investointeina tulevaisuuteen ja analysoidaan niiden vaikutuksia erikokoisiin 

yrityksiin. Tämän tutkielman päämääränä on uuden iHML-faktorin testaaminen; tämä fak-

tori ottaa huomioon aineettomat hyödykkeet Fama-Frenchin viitekehyksen puitteissa, ja 

sen suorituskykyä verrataan perinteiseen HML-faktoriin. Tutkielmassa aineettomana omai-

suutena käsitellään sekä tutkimus- ja kehityskuluja että myynti-, yleis- ja hallintokuluja. 

Lisäksi Helsingin pörssin yritykset luokitellaan kuuteen portfolioryhmään niiden kirjanpi-

toarvon ja markkina-arvon suhteen sekä koon perusteella. Tämän jälkeen eri portfolioiden 

välisiä tuottoeroja analysoidaan regressioanalyysin avulla. 

Tutkimuksen tulokset viittaavat siihen, että iHML-faktori selittää osaketuottojen vaihtelua 

Helsingin pörssissä tehokkaammin kuin perinteinen HML-faktori, ja sen vaikutus on eri-

tyisen merkittävä pienissä yrityksissä, jotka usein investoivat suhteellisesti enemmän toi-

mintaansa. Tutkielmassa havaittiin, että uusi, aineettomaan omaisuuteen keskittyvä arvo-

faktori ei täysin korvaa investointifaktoria, mutta sen käyttöönotto vähentää investointifak-

torin merkitystä. Vaikka iHML-faktorin rooli ei-teknologiapainotteisessa pörssissä, kuten 

Helsingin pörssissä, voi olla rajallisempi, sen merkitys on edelleen huomattava. Tutkielma 

tarjoaa kattavamman ymmärryksen siitä, mitkä yritykset ovat parhaiten asemoituja tuotta-

maan vapaata kassavirtaa tulevaisuudessa, tunnistamalla aineettomien varojen potentiaalin. 

Lisäksi se tarjoaa uuden näkökulman perinteisen arvosijoittamisen haasteisiin ja syventää 

ymmärrystä Helsingin pörssin tuottojen rakenteesta.     
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1  Introduction 

This thesis examines the impact of intangible assets on stock market metrics which are 

often used to determine the value of companies. Intangibles have increased significantly in 

the 2000s as companies have become more digital. Intangible assets can be considered the 

core of modern competitive advantage since today they provide a significant share of cost 

and differentiation benefits (Moro-Visconti 2022, 72). Thus, the economic relevance of 

intangible assets is much greater than it was just a few decades ago, and it is important to 

understand how trend-like growing intangibles affect the company's financial success and 

value  (European Central Bank, 2018). However, valuing intangible assets is difficult, 

which can lead to mispricing of companies' investments or undervaluation of the company. 

Therefore, studying this topic further is important. 

This growing complexity in valuing intangible assets sets the stage for understanding the 

challenges in current investment strategies. For instance, the HML factor in the Fama-

French five-factor model reflects the differing returns between high and low book-to-

market value stocks (Fama & French, 2015). According to Arnott et al. (2021), HML-

based value investing has been deemed ineffective following the financial crisis, attributed 

to its persistent underperformance. The article states that value investing would have gene-

rated a 55% reduction compared to growth investing from 2007 to 2020. According to the 

study, the underperformance of value investing is due to two main factors: HML's definiti-

on based on book equity does not consider intangible assets, and the valuations multiples 

of value stocks relative to growth stocks have decreased which supports the claim that the 

market situation has changed. The research counters the claim that value investing is inef-

fective and justifies it by the inadequacy of current valuation metrics. If intangible assets 

could be taken into account better, the difference in return could be explained in its entirety 

(Arnott et al., 2021). Moreover, large yield differentials have increased the popularity of 

growth investing nowadays, although the debate on this topic has been around for a long 

time (Cronqvist, Siegel & Yu, 2015).  

This thesis focuses only on the examination of the most important intangible assets. Ac-

cording to International Valuation Standards Councils publication (2016), intangible assets 

are defined as follows: “An intangible asset is a non-monetary asset that manifests itself by 
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its economic properties. It does not have physical substance but grants rights and economic 

benefits to its owner.” The publication explains that intangible assets can almost always be 

divided under the following categories: marketing-related, customer-related, artistic-

related, contract-related and technology-based. This thesis focuses mainly on marketing-

related and technology-related intangible assets, encompassing areas such as SG&A and 

R&D expenses. The International Valuation Standards Council has listed several market-

ing-related intangible assets, including trademarks, trade names, unique commercial de-

signs, and internet domain names. Technology-related intangibles, on the other hand, often 

consist of rights to use patented or unpatented technology, databases, formulas, plans, 

software, processes or recipes. Due to the lack of physical presence, intangible assets are 

often vaguely defined and may sometimes overlap with each other (Moro-Visconti, 2022). 

Additionally, Moro-Visconti points out that cost-oriented approach is not a very useful 

way to value R&D when product development has not yet properly started. In contrast, it is 

a useful way of valuing products that have already been patented. IAS 38 states that re-

search costs are recognized as an expense in the period in which they are incurred while 

development costs may be capitalized only if they meet certain criteria (Ballester, Garcia-

Ayuso & Livnat, 2003). On the other hand, Lev (2018) argues in his article that the cost of 

intangible assets is very inadequately recorded in the financial statements. In general, it is 

allowed that all expenses, except that of R&D, are marked under Selling General & Admi-

nistrative expenses which makes interpretation difficult. 

As stated, valuing companies is challenging, and the growing number of intangibles has 

brought up new challenges. Intangible assets are often so specific and difficult to define 

that it is hard to value them, especially if they have not yet been patented or branded  (Mo-

ro-Visconti 2022, 72). Due to the challenging valuation of intangible assets, significant 

value may be hidden in them that is not apparent through traditional valuation methods. Li 

(2022) has conducted research that is comparable to this thesis, focusing on the latent value 

of intangible assets. In this research, the impact of including intangible assets on traditional 

book value as a measure of valuation is examined. The study discusses how adding intan-

gible assets to the classic book-to-market (B/M) ratios affects investors with long invest-

ment horizons. The study focuses mainly on the performance of US equities, and in the 

second section, it also covers regions such as Japan, the United Kingdom, continental Eu-

rope and Asia excluding Japan. According to the study, the iHML factor is a modified ver-

sion of the traditional HML factor, incorporating intangible assets. It yielded an average 
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monthly return of 0.38% for investors in the NYSE portfolio, compared to the traditional 

HML metric's lower return of 0.28% per month. 

Nonetheless, there exists no prior study that has incorporated considerations of the Nordic 

stock exchanges. This thesis focuses on companies listed on the Helsinki Stock Exchange 

and analyses the stock market according to Fama-French's five-factor model. The objective 

of this study is to scrutinize the HML factor by incorporating intangible assets, with the 

aim of assessing their efficacy in elucidating stock exchange returns. In this way, the aim is 

to answer the following research questions: 

▪ Is there a significant difference between iHML and HML factors in explaining the 

variability of average stock returns in the Helsinki Stock Exchange? 

▪ Can the new iHML factor replace the investment factor? 

▪ Is the impact of iHML and HML factors stronger or weaker in large companies 

compared to small companies? 

Thus, the research does not only focus on better valuation of intangibles, but also takes a 

stand on the problems related to modern value investing. It is also of interest to examine 

the performance of the Helsinki Stock Exchange, given its distinct size and industry struc-

ture compared to other previously studied exchanges. In addition, there is a limited amount 

of research data on the Nordic stock exchanges that may explain why the topic has not yet 

been discussed. In the euro area, the amount of intangible assets has increased relative and 

absolute relative to tangible assets which makes it interesting to examine the relationship 

between Nordic countries and intangible assets  (European Central Bank, 2018). The thesis 

also aims to determine whether the B/M value of the Helsinki Stock Exchange is in line 

with research conducted on continental Europe. This study is a valuable addition to the 

knowledge base of both academics and investors, as it provides important information for 

modern valuation, especially considering that little research has been done on the topic so 

far. The valuation challenges of companies are particularly critical in the digital age when 

intangible assets are increasingly central. In addition, the Nordic economy, and especially 

the Helsinki Stock Exchange, is in a unique position globally, which is why studying them 

gives a new perspective to this debate. Research will help investors make better investment 

decisions in the future by taking intangible assets into account.  
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Overall, this thesis aims to better explain the current issues in value investing and seeks to 

propose a solution to the identified problem. Even though this study utilizes the Fama-

French five-factor model, it still focuses solely on the value factor HML. During the 

creation of the three-factor model, it was observed that the value factor could explain a 

significant portion of stock market returns (Fama & French, 1993). Fama and French de-

monstrated that stocks with a high B/M ratio outperformed those with a low ratio over the 

long term. According to them, this difference in returns could be justified by the greater 

risk associated with value stocks. However, as noted, its explanatory power has significant-

ly decreased after the financial crisis, indicating that this component requires improvement. 

This thesis aims to modernize the HML factor and test its functionality on the Helsinki 

Stock Exchange. Therefore, the development of the iHML factor is justified, especially 

since traditional valuation methods like B/M based HML may not provide a comprehen-

sive view of a company's true financial worth in the digital era. This approach is also es-

sential because it offers an opportunity to re-examine value investing in a new light and 

address the challenges of the modern economy, where intangible assets play an increasing-

ly significant role. 

This thesis adheres to the following structure: After the introduction, the topic will be ex-

amined from a more theoretical perspective. This chapter conducts a review of theories and 

literature pertinent to the subject matter, aiming to provide a comprehensive understanding 

of the topic. The chapter also goes through Fama-French's factors in more detail, introduc-

es the B/M key figure, and discusses accounting related practices to intangibles and high-

light their differences. The third chapter describes in more detail the data used. In addition, 

the chapter discusses the methods and models of the research method used. The fourth 

chapter presents the results of the study and analyses them in more depth. The final discus-

sion chapter reviews the answers to the research questions presented in the introduction, 

discusses further potential research topics, and summarizes core content of the research.  
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2  Intangible assets and their critical role in corporate valuation 

In this section, an in-depth exploration of the theory pertaining to company valuation is 

undertaken, with particular attention being devoted to the identification and characteriza-

tion of intangible assets crucial for the research. The chapter also discusses the Fama-

French five-factor model measuring investment returns and explores the related theory. At 

the end of this chapter, the research method used is presented and the relevant hypotheses 

are also discussed. 

2.1  Effect of intangible assets on the value of enterprises 

As mentioned, the intangible assets of companies have increased every year. Assets can be 

roughly divided into tangible and intangible assets, and although they are opposites, they 

have much in common. Although differing in nature, both intangible and tangible assets 

serve the fundamental purpose of generating value for the company. Both assets are recog-

nized in the balance sheet and depreciated over time, although the depreciation of intan-

gible assets is called amortization (Black & Zyla, 2018). The risks of intangible assets are 

not related to the physical destruction of matter, but the risks often lie in people's thought 

patterns. For example, highlighting the ethics of eating meat may increase the brand value 

of a company producing plant-based protein or the company's patent may expire.  

Nevertheless, intangible assets warrant consideration, particularly in the development of 

models such as the Free Cash Flow (FCF). According to Kallunki, Martikainen and Nie-

melä (2019), the FCF model can be outlined in this form: 

               𝐸𝑉 =
𝐹𝐶𝐹𝐹1

1+𝑊𝐴𝐶𝐶
+

𝐹𝐶𝐹𝐹2

(1+𝑊𝐴𝐶𝐶)2
+

𝐹𝐶𝐹𝐹3

(1+𝑊𝐴𝐶𝐶)3
+ ⋯                                  (1) 

In the formula, the enterprise value (EV) is calculated by discounting the expected free 

cash flows (FCFF) of the company for future years using the weighted average cost of cap-

ital (WACC). With the cash flow-based free cash flow model, the formation of a stock's 

value can be linked to the underlying factors of a company’s earnings growth. On top of 

that, WACC consists of equity and borrowing costs, weighted according to their relative 
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shares in the total capital of the enterprise. The following table clarifies how free cash flow 

is calculated: 

 

Table 1. Detailed cash flow statement 

   Operating Profit (EBIT) 

+ Share of Associate Companies 

- Operational Taxes 

- Tax Effect of Financial Expenses 

+ Tax Effect of Financial Income 

= Operational Cash Flow 

+ Depreciation 

= Gross Cash Flow 

- Change in Net Working Capital 

- Gross Investments 

= Free Operational Cash Flow 

+/- Other Items (after taxes) 

= Free Cash Flow (FCF) 

 

Table 1 lists various elements that are directly or indirectly influenced by intangible assets. 

Research of Adame et al. (2023) reports that companies with a higher amount of intangible 

assets are more likely to report free cash flow, as free cash flow data is particularly in-

formative for these companies, while traditional profit figures may be less informative 

(Adame et al., 2023). Firstly, a company's intangible assets may be reflected in its Opera-

ting Profit (EBIT). Typically, for example, a patent counted as an intangible asset can 

increase the company's sales and thus its operating profit during its validity. Since traditi-

onal EBIT does not fully disclose the impacts of intangible assets, considering free cash 

flow is necessary. Gross investments, which are part of the free cash flow model, also co-

ver investments in intangible assets (Škare & Soriano, 2021). According to their research, 

intangible assets that an enterprise buys or develops itself are part of the gross investment 

of the enterprise. Thus, if an enterprise invests in R&D, this expenditure increases the val-

ue of its intangible assets and forms part of the enterprise's gross investment. It is true that 

there is a positive correlation between a company's intangible investments, such as in 

R&D, and its stock price, particularly as the company grows in size (Ballester, Garcia-
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Ayuso & Livnat, 2003). Although research and development is currently an expense in 

cash flow, it is a key factor in increasing a company's free cash flow in the future.  

When examining an enterprise's depreciation, it's essential to also consider the amortizati-

on of intangible assets. Intangible assets with finite lives are normally amortized. However, 

intangible assets with indefinite lives, as well as goodwill, are not amortized. Since amor-

tization can only be made for intangible assets with a finite lifespan, it is essential to un-

derstand their impact on the enterprise's free cash flow. Amortization of intangible assets 

reduces the enterprise's taxable profit, which in turn affects the enterprise's free cash flow. 

Although depreciation and amortization has already been included in EBIT, it is added 

back to EBIT since it is not actual cash flow but an accounting entry. As stated before, 

intangibles can affect directly or indirectly to the cash flow. This matters in order to deter-

mine how assets should be treated when amortizing. For example, the company's proprieta-

ry patents, granting exclusive rights to innovative technology, boost its sales and market 

share. Simultaneously, strong brand equity attracts and retains customers, fostering loyalty 

and ensuring long-term, stable cash flows. (Black & Zyla, 2018; Kallunki, Martikainen & 

Niemelä, 2019)  

To summarize, intangibles and investments in intangibles conceal many different ways to 

generate cash flow in the future. Investments in R&D and marketing are now reflected as 

expenses, but their impact on long-term free cash flow is undeniable and can be difficult to 

predict. In addition, since intangible assets can directly or indirectly affect a company's 

cash flows, it is important to understand their lifespan and how to amortize them. 

2.2  Modern portfolio theory and CAPM 

Stock market returns have been studied for over a century, with numerous models at-

tempting to explain their performance. However, the earliest extensive and systematic stu-

dies date back to the mid-1900s. The first major work was developed by Harry Markowitz 

(1952), who laid the foundations for modern portfolio theory  (Ledenyov & Ledenyov, 

2017). Markowitz showed that investors should focus not only on expected returns, but 

also on risk  (Markowitz, 1952). Markowitz sought to understand returns using a mathema-

tical model in which the relationship between risk and return is defined as variance in the 



13 

 

expected return of a portfolio. In his research that changed the world of finance, Markowitz 

presented two key formulas. The first of these is the formula for expected return: 

                                                       𝐸(𝑅𝑝) = ∑ 𝑤𝑖𝐸(𝑅𝑖)
𝑛
𝑖=1                                                  (2) 

In the formula, 𝑤𝑖 is the weight of investment i in the portfolio, E(𝑅𝑖) is the expected re-

turn on investment i, and n is the amount of investments in the portfolio. Another signifi-

cant formula was the formula for measuring portfolio variance: 

       𝜎𝑝
2 = ∑ ∑ 𝑤𝑖𝑤𝑗𝜎𝑖𝜎𝑗𝜌𝑖𝑗

𝑛
𝑗=1

𝑛
𝑖=1                                              (3) 

In the formula, 𝜎𝑝
2 is the variance of the portfolio, 𝑤𝑖 and 𝑤𝑗 are the shares of investments i 

and j in the portfolio, 𝜎𝑖 and 𝜎𝑗  are the volatility of investments i and j, and 𝜌𝑖𝑗 is the corre-

lation coefficient between investments i and j. Markovitz sought to combine these formulas 

into a coherent entity. Markowitz's central idea was to convey that to achieve higher re-

turns, one must take on more risk. This idea is still part of the philosophy of today's inves-

tors. 

Markovitz’s (1952) other key observation was the idea of an efficient frontier. The effi-

cient frontier is the concept that there exists an efficient set of portfolios that can provide 

the maximum return for a given level of risk  (Markowitz, 1952). The efficient frontier is 

illustrated in Figure 1. Point A represents a market portfolio that is a combination of all 

available risky assets. Since point A is located on the efficient frontier, it is the best portfo-

lio for the investor. In this portfolio, there is the opportunity to achieve the highest possible 

return for a given level of standard deviation, and the return cannot be any higher  (Bodnar 

& Schmid, 2009). Points B-F represent individual assets that would not yield optimal risk-

adjusted returns for investors. A key insight into Markowitz's theory was diversification 

between different asset classes and the ability to compare different investment options and 

their risky return ratios to help make better investment decisions  (Markowitz, 1952). 
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Figure 1. The efficient frontier and CML 

 

The modern portfolio theory developed by Markowitz was the starting point for much ot-

her research. One of the key insights derived from Markowitz's research was asset-pricing 

models (Fama & French, 1992). According to Fama and French (1992), the returns on se-

curities are expected to increase in direct proportion to their market 𝛽𝑠, and these market  

𝛽𝑠 play a key role in explaining the return expectations of various securities. One of the 

most famous studies is Sharpe's 1964 research, in which he exploited an efficient frontier 

by adding capital market line (CML) on it (Sharpe, 1964). In his research, he argued that 

when the market is in equilibrium, the prices of securities follow the CML, where greater 

risk-taking is also required to achieve higher expected returns. Portfolios that lie on the 

tangent to the capital market line depicted in Figure 1, like portfolio A, are considered effi-

cient. Sharpe's combination of capital market line with Markowitz's efficient frontier dee-

pened the understanding of the investment markets. Therefore, Sharpe can be considered 

one of the most important developers of the CAPM model. 

Other developers of the CAPM model included Jack Treynor, John Lintner, and Jan Mos-

sin, all of whom independently built their work on top of Markowitz's theory (Elbannan, 

2015). The CAPM model introduced a novel approach to security pricing. Central to this 

model is the concept that by adding the product of the average market risk premium and 
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the company-specific beta factor to the risk-free interest rate, one can determine the requi-

red return on capital (Elbannan, 2015). Sharpe (1964) presents the basic form of the CAPM 

model as follows: 

      E(𝑟𝑖)=𝑟𝑓+𝛽𝑖[𝐸(𝑟𝑚) − 𝑟𝑓]                                                  (4) 

In the formula, 𝐸(𝑟𝑖) describes the return on a security, 𝑟𝑓 risk-free rate of interest, 𝛽𝑖 is 

beta and 𝐸(𝑟𝑚) describes the expected return of the market. The CAPM model is mathe-

matically relatively simple, but its ability to measure systematic risk with beta was a revo-

lutionary step in finance (Elbannan, 2015). This simple measure provided investors and 

analysts with a measurable metric that could be used to assess the risk-return trade-off of 

individual assets in the context of a diversified portfolio. Although the CAPM model takes 

into account the beta and risk-free interest rate of the investment, it still received signifi-

cant criticism after its publication. For example, the CAPM model has been criticized for 

its lack of empirical evidence, beta factor, and market rationality, among other things 

(Dempsey, 2013). In addition, Dempsey argued that the Fama-French three-factor model 

was the answer to the shortcomings of the CAPM model. 

2.2  Fama-French three-factor model 

An article published by Fama and French (1992) laid the foundation for their three-factor 

model. The key findings of the article were that companies with a high B/M ratio and the 

small market capitalization stocks generate above-average returns. The B/M ratio is calcu-

lated by dividing the book value of a company by its market value (Fama & French, 1995). 

Consequently, these findings formed the basis for their 1993 article presenting a three-

factor model. In their 1993 paper, Fama and French present two new factors to support the 

risk factor of the CAPM model (Fama & French, 1993). The added factors described the 

relationships between the size and book value of the company, resulting in the CAPM 

model being transformed into the following: 

  𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠 × 𝑆𝑀𝐵 + 𝛽𝑣 × 𝐻𝑀𝐿 + 𝜀                   (5) 

Where 𝑅𝑖 is the return on a stock or portfolio, 𝑅𝑓 is the risk-free interest rate, 𝑅𝑚 is the 

return on the market portfolio, 𝛼 is abnormal returns, 𝛽𝑚 is the sensitivity to the market 

premium, 𝑆𝑀𝐵 is the size premium, 𝛽𝑆 is the sensitivity to the SMB factor, 𝐻𝑀𝐿 is the 
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value premium, 𝛽𝑣 is the sensitivity to the HML factor, and 𝜀 is the error term. These fac-

tors are determined by combinations of portfolios based on hierarchically arranged stocks 

and available past market data. It is possible to arrange shares, for example, with the Book-

to-Market ratio from the largest to the smallest, which makes it possible to study different 

portfolio combinations. Once SMB and HML are set, the related coefficients 𝛽𝑠 and 𝛽𝑣 are 

calculated by regression analysis, and these coefficients can be both above and below zero.   

(Fama & French, 1993; Fama & French, 1995; Fama & French, 1992) 

Fama-French's three-factor model was an exceptionally important invention for several 

reasons. First of all, it took into account the limitations that existed in the CAPM model. 

The research shows that the SMB factor is negatively correlated and the HML factor is 

positively correlated with stock returns (Fama & French, 1992). As a result, the explanato-

ry power of the regression model improved, and it was easier for investors to understand 

and price future returns. Thus, the new model provided a stronger foundation that allowed 

the development of more accurate models in the future. 

2.3  Fama-French five-factor model 

Inherently, as markets and research evolved, Fama and French developed their new five-

factor model, which added two new factors to the traditional three-factor model to better 

explain market returns (Fama & French, 2015). According to the study, these two new fac-

tors, profitability and investment factor, helped explain the differences in returns between 

equity portfolios. In addition, several studies have been conducted on the Australian mar-

ket on the functionality of the three-factor model and the results obtained have been mixed 

(Chiah et al., 2016). However, Chiah et al. tested the five-factor model in Australia and 

compared it with the results obtained using the three-factor model. The research identified 

several critical findings that bolster the Fama-French study's assertion of a superior model. 

For portfolios based on company size and the ratio of book value to market value, the 

three-factor model explains well the rents of these portfolios, but problems arise with small 

portfolios of growth companies. On the other hand, the three-factor model has limited po-

wer to explain stocks at the extremes of profitability, especially when considering smaller 

stocks. The study found that in this regard, the five-factor model is a great improvement 

compared to the three-factor model. However, a key finding of the study was that the 
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Fama-French five-factor model performed better overall than other models in explaining 

variations in returns. 

In order to transform the three-factor model into a five-factor model, the profitability factor 

RMW and the investment factor CMA must be added to the previous model. The five-

factor model can be represented in the following form: 

     𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠 × 𝑆𝑀𝐵 + 𝛽𝑣 × 𝐻𝑀𝐿 + 𝛽𝑟 × 𝑅𝑀𝑊 + 𝛽𝑐 × 𝐶𝑀𝐴 + 𝜀     (6) 

Where 𝛽𝑟 is the sensitivity to the RMW factor, 𝑅𝑀𝑊 is the profitability factor, 𝛽𝑐 is the 

sensitivity to the CMA factor and 𝐶𝑀𝐴 is the investment factor. All factors in the model 

are calculated in the same way. Initially, companies are categorized based on the specific 

factor. For instance, using the SMB factor as a criterion, companies are classified into ei-

ther "small" or "big" categories, depending on the market value of the company. Next, the 

returns on shares of small and large companies for a certain period of time are calculated. 

Finally, the returns of small firms are adjusted by subtracting the returns of large compa-

nies over the same time period. (Fama & French, 2015) 

2.3.1  The limitations of the Fama-French framework 

Although Fama-French's model has been able to explain fluctuations in stock returns, there 

has been widespread criticism against it. According to Jegadeesh and Titman (2011) one of 

the most visible shortcomings is the inability to explain the returns caused by the momen-

tum phenomenon. The momentum strategy is based on the idea of buying historical win-

ners and selling historical losers, i.e., it aims to predict the future using past returns. (Da-

niel & Moskowitz, 2016). Jegadeesh and Titman (2011) argue that momentum strategies 

have been able to make significant returns over the market. Thus, it may be one flaw in the 

Fama-French five-factor model. This problem was addressed by Carhart (1997), who ad-

ded the momentum factor PR1YR to Fama-French's three-factor model. This fourth factor 

represented a one-year return momentum and, as a result, a significant portion of average 

pricing errors were reduced compared to both the CAPM and the 3-factor model. The ave-

rage absolute errors for the CAPM, 3-factor and 4-factor models were 0.35%, 0.31%, and 

0.14% per month, so it was a clear improvement (Carhart, 1997). 
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In recent research, the authors Stambaugh and Yuan (2017), have also presented criticism 

against the model, suggesting that the structure of its factors could be improved with new 

approaches. For example, the researchers suggest that factors derived from combining eq-

uity investments across multiple anomalies, rather than focusing on individual ones, might 

offer a better explanation for stock returns. In the study, two novel mispricing factors are 

combined with market and size factors, resulting in a model that explains stock returns 

even better than the Fama-French five-factor model. Mispricing factors are formed by 

combining eleven anomalies identified in the stock market. Furthermore, the study reveals 

that taking into account mispricing can also improve the explanatory power of current mo-

dels such as the Fama-French five-factor model. (Stambaugh & Yuan, 2017) 

In general, it can be said that there are a lot of small and large changes that allow to impro-

ve existing models. However, from a practical point of view, the constant addition of new 

variables only makes the models difficult to understand and confusing. Thus, it's essential 

to enhance these models while maintaining simplicity and ensuring robust explanatory 

power.  

2.4  Hypotheses 

This thesis assumes results similar to those seen in previous studies that are described in 

section 3.2. However, due to differences in all exchanges, there are slight variations in hy-

potheses compared to previously studied segments. This study expects that also on the Hel-

sinki Stock Exchange, the iHML factor explains returns better than the traditional HML 

factor. However, because the structure of the Helsinki Stock Exchange differs significantly 

from, for example, the US stock exchange, the significance of the iHML factor may be 

smaller. The Helsinki Stock Exchange has a significantly lower technology weight which 

may result in lower investments in intangibles (Nasdaq, 2023). In principle, and supported 

by previous studies, this study assumes that the new iHML will nevertheless replace Fama-

French's investment factor (CMA). Relying on Li's (2022) research, this study also as-

sumes that iHML is a more relevant factor for small businesses compared to larger ones. 

Since most studies showed results in favor of the iHML factor, this thesis is based on the 

assumption that the Helsinki Stock Exchange is no exception. However, the characteristics 
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of the Helsinki Stock Exchange are expected to bring out surprising results from the 

perspective of research. 
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3  Literature review 

In this section, we delve deeper into value investing and previous research that has been 

conducted on value investing. The definition and effectiveness of value investing have 

evolved over time which is why, in this study too, there is an effort to improve and 

modernize the factor measuring the value component.  

3.1  The evolution of value investing 

The history of value investing begins at the start of the 20th century when Benjamin Gra-

ham and David Dodd, professors at Columbia Business School, developed an investment 

philosophy that focused on the fundamental analysis of stocks and the discovery of their 

intrinsic value. Together, they wrote the book "Security Analysis," primarily intended for 

finance students and professionals. The book emphasized detailed financial analysis. It was 

one of the first guides to analyzing financial statements and using them for investment de-

cisions. Thus, the book highlighted detailed balance sheet analysis, assessed permanent 

income, and evaluated the profitability of investment decisions considering the value of a 

company. After this professional book, in 1949, Graham wrote his more widely accessible 

work "The Intelligent Investor," which can be considered the first book on value investing 

intended for the general public. In this book, value investing is defined as investing in a 

company at a price less than its intrinsic value. Graham especially emphasized the impor-

tance of the margin of safety. With the margin of safety, an investor can more easily avoid 

investment mistakes and thereby minimize their losses. (Calandro, 2009; Graham, 1949) 

Inspired by the ideas of Benjamin Graham, Warren Buffett, who later became one of the 

world's most successful investors, applied these concepts in his own investment strategy. 

Based on these doctrines, Warren Buffett understood that the value of a company is usually 

stable, but the price around it fluctuates more than value (Greenwald et al., 2020). Accor-

ding to Greenwald et al  (2020), Buffett understood that identifying the value of an asset 

and purchasing it significantly below its intrinsic value was a considerable source of excess 

returns. Buffett's success thus increased the popularity of value investing in the 1960s, as 

other investors began to emulate his strategy. 
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However, in the 1970s, value investing faced some headwinds, especially with the 

publication of the efficient market hypothesis. The hypothesis garnered support, notably in 

the 1973 book "A Random Walk Down Wall Street" by Burton G. Malkiel, which argued 

that consistently outperforming the market is an unattainable goal (Sangvinatsos, 2017). 

According to the book, even the best portfolio managers cannot consistently outperform 

market averages, and any seemingly superior investment returns would be random, pure 

chance. From another perspective, while firm-specific risk can be reduced through diversi-

fication, overall market risk cannot. Therefore, the lessons from the book advocated for 

index investing, and value investing faced a bit of a setback. Indeed, research in value in-

vesting by no means came to a halt in the 1970s but steadily progressed. 

It wasn't until the 1980s that value investing gained new dimensions, and its popularity 

resurfaced. In 1983, Sanjoy Basu published his remarkable study, which provided empiri-

cal evidence against the efficient market hypothesis (Basu, 1983). The research focused on 

the relationship between dividend yield and market capitalization, as well as their returns 

on the New York Stock Exchange. The study examined how the price of stocks relative to 

a company's earnings predicts the future returns of stocks. The key finding of the study 

was that stocks with a low P/E ratio tended to perform better on average than stocks with a 

high P/E ratio. This observation was in line with the central principles of value investing, 

which assume that value stocks provide better long-term returns compared to growth 

stocks (Basu, 1983). This finding emphasized the significance of the value factor, which 

was central to this study as well. The research result can be considered one of the reasons 

why Fama and French developed their three-factor model.  

The efficient market hypothesis also faced opposition from studies that delved into investor 

psychology. De Bondt and Thaler (1985) obtained significant findings in their own re-

search a few years later, suggesting that the market might not be efficient in the short term. 

DeBondt and Thaler observed that markets often reacted excessively, both positively and 

negatively, to short-term news and events. The research also demonstrated that market 

overreactions tended to correct themselves in the long term, providing opportunities for 

value investors. As Basu had also demonstrated, this study showed that markets don't al-

ways assess the value of stocks objectively and that value investors can take advantage of 

this behavior. 
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After these significant studies, value investing has been questioned on several occasions. 

The dot-com bubble provided momentary excitement and a disregard for the principles of 

value investing until the bubble burst. After that, headwinds were faced in the post-

financial crisis decade during which value investing performed poorly (Arnott et al., 2021). 

In summary, it can be said that value investing has always found its way back to populari-

ty, even though its principles are occasionally forgotten. Now, in an unusually long period 

of decline for what has been traditionally understood as value investing, it becomes crucial 

to critically examine whether the concept of value investing can be adapted to fit the mo-

dern era. Recent studies advocate for the consideration of intangible assets, a topic that we 

are thoroughly exploring in this study. 

3.2  Modern perspective on value 

As stated, value investing has evolved over time, which is why value also consists of new 

assets. As before, even today, an important approach is to approach value investing from a 

company-first perspective (Heins & Tilson 2013, 127). This can mean several different 

things for an investor. However, the fundamental principle when seeking value is to forget 

about macro indicators and focus on the internal characteristics of the business (Heins & 

Tilson 2013, 129). Another important component is to understand how the asset should be 

valued. For example, a simple house can be considered an easily valuated asset based on 

the history of the housing market development (Parames 2018, 19). Therefore, a value-

seeking investor benefits the most by purchasing an asset they know and understand better 

than other investors. This suggests that it might be possible to discover greater value in an 

industry with lower competition compared to the real estate market.  

Companies still rely on human employees, which underscores the notion that quality must 

also be sought in a company's workforce. Perhaps the most crucial individuals for a com-

pany are often found in its leadership, as they are responsible for running the company. 

When leaders can manage their teams without significant interference from other partners, 

they can best focus on their areas of strength (Buffett & Eimicke 2018, 129). The quality of 

leadership is difficult to assess, and therefore it may be a significant competitive advantage 

for a value investor. According to Buffet and Eimicke (2018) qualities of a good leader 

include vision, drive, admirable ambition, emotional intelligence, integrity and empathy. In 
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their book, Buffett and Eimicke also emphasize the significance of decentralized 

management. When decision-making and responsibility are distributed among different 

units, it allows for greater flexibility and responsiveness across various business areas. In-

deed, evaluating such leadership can be complex for a value investor, but considering lea-

dership qualities can contribute to more thoughtful decision-making. 

In the present era, it is imperative to consider contemporary trends and the prevailing pre-

ferences in the market. A central contemporary trend is to steer business operations to-

wards greater responsibility. Responsibility can encompass nearly all aspects of business 

activities, with a primary focus on environmental and social responsibility. For example, 

Saenz (2018) developed a model that measures social return on investment because he 

considered these investments crucial for value creation. It does not directly measure the 

created economic value, but it can measure the value generated outside of it (Saenz 2018, 

3). As a result, individuals are placing greater importance on how a company's activities 

influence the world around it. From a value investor's perspective, this doesn't necessarily 

mean that responsible companies are better investment targets, as this theory doesn't take 

into account the price paid. However, it is important for a value investor to understand that 

people increasingly value things that have a positive impact on the surrounding world, and 

there is no visible trend back towards irresponsible companies. 

3.3  HML factor improvement 

As mentioned, the HML factor describes the impact of the value premium on stock returns  

(Fama & French, 1993). This factor, given its age and the evolving nature of the financial 

world, may benefit from modernization or refinement. The purpose of this thesis is to test 

whether adding intangible assets can improve this factor measuring the value of a compa-

ny. In this thesis, an iHML factor is formed, the purpose of which is to take into account 

R&D capital and SG&A capital. It is critical for this thesis to consider these items as in-

vestments in future value. In any case, it's important to recognize that not every euro spent 

on these items yields the same value for the future. The study also requires depreciating 

these capitals at a chosen depreciation rate and adding new investments to this same capi-

tal. 
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Similar research compared to this thesis has been conducted by Li (2022). In his study, Li 

also commented on the performance of the Fama-French five-factor model and in particu-

lar, the underperformance of the value factor. In his research, he developed the iHML fac-

tor, in which the old value factor HML was capitalized with intangibles such as R&D and 

SG&A. The results of Li's study showed that this increase made the HML factor relevant 

again, and they were able to show that the results were relevant for all areas and time pe-

riods studied. Therefore, since the iHML factor takes these intangible assets into account, it 

can better explain the ability of the traditional B/M capitalization ratio to explain the cross-

sectional returns of stocks (Li, 2022).  

Li uses the perpetual inventory method to measure R&D capital in their research. The per-

petual inventory method makes it possible to calculate the value of balance sheets or stocks 

on the basis of the corresponding investment flows (Dey-Chowdhury, 2008). According to 

Dey-Chowdhury (2008), using the perpetual inventory method, R&D capital estimation 

provides a consistent way to account for the cumulative impact of R&D investments, their 

depreciation over time, and the identification of intangible values, making it particularly 

useful for comparing companies' investment in innovation over time. In addition, Li as-

sumes zero initial capital in his research, as research shows that this is a way to get better 

results. The key point of the study is also a 15% depreciation rate. Using sensitivity 

analysis, other depreciation rates were also tested, but the best explanatory power was 

given by 15% depreciation. The study also tested industry-specific depreciation rates, but 

using them did not significantly improve the results, which led to the use of the same 

standard depreciation rate. Taking into account both R&D and organizational capital, 

iHML's four-factor alpha is 16 bps (t=2.90) using industry-specific depreciation rates. In 

contrast, when applying a uniform depreciation rate of 15%, the alpha is 15 bps (t=2.44).  

(Li, 2022) 

Li's research was extensive and took into account how international markets compare to 

the US market. The findings in the other geographical areas were in line with those made 

in the US market. However, the key findings of the study were important for the 

development of the Fama-French model. One of these key findings was that the 

consideration of intangible assets was particularly important for small companies. The 

alpha values of large-cap companies were also positive, although they had no statistical 

significance. It is also important to note that while adding intangible assets to book value 
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improves value investing performance, investors still experience a negative premium in the 

years 2010-2019. Thus, the study found that the traditional HML factor can be replaced 

with iHML containing intangibles when both are included in the same regression model.  

(Li, 2022) 
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4  Methodology and data 

This section goes into more detail about the data and research methods used in the thesis. 

The research methods are introduced first, followed by the modified Fama-French model 

applied in this study, and then the key variables are detailed. Next, the data used and its 

characteristics will be presented. In addition, the time interval used in the data and the spe-

cific sub-segments included in the research will be examined more closely. This section 

also reviews intangible assets and how they have been utilized and measured in this re-

search. Lastly, the analysis methods are reviewed. This section covers the statistical tests 

used to conduct the research. It also delves into the potential limitations of these methodol-

ogies. 

4.1  Data 

The data for this thesis has been collected from various databases intended for scientific 

research. The data has been primarily collected from the Refinitiv database, which can be 

considered one of the most diverse and leading data libraries in the world. Thus, data for 

all the companies used in the study, which are publicly listed on the Helsinki Stock Ex-

change, was obtained from Refinitiv. The study excluded companies that have gone bank-

rupt, merged with other companies over the years, or for some other reason are now inac-

tive. In addition, the study also excluded all the newest companies for which no historical 

data was available. One such company was Mandatum Oyj, which was not listed on the 

stock exchange until 2023. In this thesis, as a result of its divestment from Sampo, Manda-

tum's financial performance has been included in the historical data for Sampo Oyj (Hur-

merinta, 2023). Nevertheless, foreign companies listed in Finland are included. Finally, 

ETFs were removed from the data list and the final count was 173 companies. The sample 

is therefore relatively comprehensive and it covers the Helsinki Stock Exchange in its enti-

rety. 

Once the list of desired companies had been compiled, the same Refinitiv database was 

used to break down the necessary information. In order to divide the companies into port-

folios according to Fama-French factors, the study required information on the size of the 
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companies, dividend per share, annual price, equity, R&D expenditure and SG&A expen-

ses. All data was collected over a single fiscal year, yielding a cumulative annual sum. For 

instance, if a company distributed dividends twice within the year, these amounts were 

combined to determine the total. In total, this data was collected over a period of 20 years, 

from 2003 to 2022. Understandably, data availability from 20 years ago is not as compre-

hensive for all companies as it is for more recent years, but this has been taken into account 

in this study. In any case, data on corporate R&D expenditures from the early 21st century 

was not particularly comprehensive, but their reporting has become increasingly detailed 

over the years. On the other hand, SG&A expense reporting has been comprehensive 

throughout the 20-year period. However, from the point of view of the formation of the 

iHML factor, capitalization of both expense items in equity is possible. This data is used to 

form an HML factor and an iHML factor in the thesis. The database was also used to ret-

rieve a 20-year return history of the OMXH Price Index, which is used as a measure of 

market return 𝑅𝑚. The metric utilized to represent the risk-free rate of return 𝑅𝑓 was the 

monthly yield of the German 10-year government bond (Laurens, 2023). Both the OMXH 

Price Index and the German 10-year government bond yield are visualized in Figure 2. 

 

Figure 2. OMXHPI and German 10Y yield in years 2003-2022 

 

All factors in Fama-French's five-factor model were pre-calculated for each market in Glo-

bal Factor Data (Jensen, Kelly & Pedersen, 2022). This thesis uses factors retrieved from 
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that database to build the Fama-French five-factor model. The factors in this database are 

calculated on a market-specific basis using capped value weightings. This method ensures 

that no stock has too much weight in the portfolio and that small stocks have a low weight. 

This creates balanced portfolios that are more meaningful to compare.  

4.2  Regression analysis 

This thesis utilized regression analysis, and the study was conducted using Microsoft Ex-

cel. More specifically, the thesis uses Excel's "Data Analysis" add-in, which makes it pos-

sible to implement regression analysis. The add-in also makes it possible to create graphs 

that are easy to interpret.  

Since this is a regression of the five-factor model, multiple regression analysis is used. The 

multivariate model is the best way to study complex phenomena, as it allows for the con-

sideration of more than one variable (Chatterjee & Hadi, 2012). This thesis uses the fol-

lowing as a basic model: 

    𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠 × 𝑆𝑀𝐵 + 𝛽𝑣 × 𝐻𝑀𝐿 + 𝛽𝑟 × 𝑅𝑀𝑊 + 𝛽𝑐 × 𝐶𝑀𝐴 + 𝜀       (7) 

However, the traditional HML factor will be replaced by iHML containing intangible as-

sets, after which the model will take the form: 

    𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠 × 𝑆𝑀𝐵 + 𝛽𝑣 × 𝑖𝐻𝑀𝐿 + 𝛽𝑟 × 𝑅𝑀𝑊 + 𝛽𝑐 × 𝐶𝑀𝐴 + 𝜀      (8) 

The iHML factor includes both R&D expenses and SG&A expenses that are capitalized 

into the companies' balance sheet equity. However, both are treated through their own re-

gression analyses and are not added to the company's balance sheet at the same time. Such 

capitalized expenditure increases the equity of the company because it is seen as an in-

vestment and should therefore also be written off from the balance sheet at a certain per-

centage (Li, 2022). According to EVL section 24 §, the maximum depreciation period for 

intangible assets is 10 years, and depreciation must be applied as a straight-line depreciati-

on. In the study, a depreciation rate of 15% is used due to its proven effectiveness. The 

formula for capitalizing R&D assets in the thesis is outlined as follows: 

                                       𝑅&𝐷𝐶𝑖𝑡 = 𝑅&𝐷𝐶𝑖𝑡−1(1 − 𝛿) + 𝑅&𝐷𝑖𝑡                                         (9) 
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Where 𝑅&𝐷𝐶𝑖𝑡 is the R&D capital at the end of the period, 𝑅&𝐷𝐶𝑖𝑡−1 is the existing stock 

of R&D capital at the beginning of the period, 𝛿 is the depreciation rate and 𝑅&𝐷𝑖𝑡 is the 

amount of money a company spends on research and development activities during the 

year. This means that R&D capital accumulates over the years for the company and is writ-

ten off steadily over time. The organization capital, consisting of SG&A expenses, is com-

posed in almost the same way: 

                𝑆&𝐺𝐴𝐶𝑖𝑡 = 𝑆&𝐺𝐴𝐶𝑖𝑡−1(1 − 𝛿) + 0.3 × 𝑆&𝐺𝐴𝑖𝑡                        (10) 

Where 𝑆&𝐺𝐴𝐶𝑖𝑡 is the S&GA capital at the end of the period, 𝑆&𝐺𝐴𝐶𝑖𝑡−1 is the existing 

stock of R&D capital at the beginning of the period, 𝛿 is the depreciation rate and 𝑆&𝐺𝐴𝑖𝑡 

is the amount of money a company spends on research and development activities during 

the year. Since some SG&A costs are not related to investing in any way, but mainly to 

running the operational business, it can be assumed that approximately 30% of these costs 

are investments (Peters & Taylor, 2017). Therefore, the annual SG&A costs are multiplied 

by 0.3 for better accuracy. The outcome of the formula is incorporated into the book equity 

component of the B/M ratio, which is subsequently utilized in the calculation of the iHML 

portfolios. 

In this thesis, 95% is used as confidence intervals for regression analysis. Confidence in-

tervals are a statistical analysis tool that provides an estimate of the extent to which results 

calculated based on a sample reflect the true values of the entire population (Chatterjee & 

Hadi, 2012). The 95% confidence interval used in this thesis means that if this thesis is 

repeated to infinity, 95% of these results obtained would cover the true value. There is 

ample empirical evidence of the effectiveness of multivariate regression analysis, which 

suggests that it is quite suitable for evaluating the Fama-French model. In multiple regres-

sion, hypotheses about the significance of coefficients are tested using the t-test. In the 

context of this study, for example, it is tested whether the iHML or SMB coefficients have 

a statistically significant relationship with stock returns. After testing the significance of 

the coefficients, the explanatory power of the model is investigated, for example, by using 

the coefficient of determination R² to determine how much of the variance of the model is 

explained by each variable. If R² is 0.345, it means that 34.5% of the variation in the de-

pendent variable around its mean can be explained by the variation in the independent var-

iables around their own means. However, R² is not in itself a perfect measure of a good 

model. There may be multicollinearity between the explanatory variables of the model. 
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The hypotheses of this study include that the new iHML factor might replace the invest-

ment factor CMA, which could lead to multicollinearity between them. (Schroeder, Sjo-

quist & Stephan, 1986) 

4.3  Portfolio formation 

In the thesis, a 2 x 3 portfolio matrix is constructed, in which companies are categorized 

based on market capitalization and B/M ratio into six different portfolios. In the first sec-

tion, all six portfolios are formed based on the traditional HML factor, using the normal 

B/M ratio in the categorization. This means that we obtain the returns of the six traditional 

portfolios which do not include capitalized intangible assets. In addition to the B/M ratio, 

the basis for categorization includes market capitalization, which divides companies into 

three different categories. Based on market capitalization, companies are divided into small 

companies, which make up 30% of the sample, medium-sized companies, which account 

for 40% of the companies, and large companies, which make up the remaining 30% of the 

sample. The portfolios of the traditional model, which do not include intangible assets, are 

referred to according to Table 2. below. 

 

Table 2. HML based portfolios 

 

In this thesis, another six portfolios are formed using the intangibles adjusted B/M figure. 

In Table 3, the identifiers of the portfolio matrix shaped by intangible assets are listed. As 

observed, the portfolios are constructed in the same manner even though they include in-

tangible assets. In practice, this study will form twelve portfolios taking into account in-

tangible assets, as R&D portfolios will be treated separately from SG&A portfolios. Both 

groups use the same identifiers as per the table, but in-text references indicate whether it 

was an R&D or SG&A portfolio. 

 

Portfolio Small Medium Big

Low B/M LoS LoM LoB

High B/M HiS HiM HiB
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Table 3. iHML based portfolios 

 

The factors chosen to define the portfolios are company size and B/M ratio due to their 

historical significance. According to Fama and French (1992), especially in terms of B/M, 

cheap companies have been successful in delivering better returns to investors over time. 

Additionally, companies with the smallest market capitalizations have consistently outper-

formed companies with larger market capitalizations for many decades (Imperiale, 2005). 

Therefore, by combining these two factors, we can certainly create various portfolios with 

different expected returns. Since a twenty-year period has been selected, we will examine 

the annual values of these portfolios, while also adjusting the composition of the portfolio 

as new companies are included.  

In this thesis, particular interest lies in the returns of the last 10 years, allowing the inclu-

sion of more extreme values due to the increased number of companies and data. In the 

thesis, six portfolios are constructed from a sample of the top 20 suitable companies each 

time. Exception is the portfolios that consider R&D expenses because Finnish companies 

did not report their R&D expenses comprehensively enough twenty years ago. The first 

five years of these portfolios consist of approximately half of the smaller sample. On the 

other hand, SG&A expenses have been comprehensively reported for the past twenty 

years, which is why a group of 20 companies can be easily formed from them.  

4.4  Risk-adjusted return 

The risk-adjusted return of portfolios will be examined using the Sharpe ratio. The Sharpe 

ratio is calculated as the ratio of the expected return of an investment portfolio to its stand-

ard deviation (Agarwal & Lorig, 2020; Sharpe, 1994). The formula for calculating the 

Sharpe ratio can be expressed as follows: 

      𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =  
𝑅𝑝−𝑅𝑓

𝜎𝑝
                                                   (11) 

Portfolio Small Medium Big

Low B/M iLoS iLoM iLoB

High B/M iHiS iHiM iHiB
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Where 𝑅𝑝 is the return of portfolio, 𝑅𝑓 is the risk-free rate and 𝜎𝑝 is the standard deviation 

of portfolio’s excess return. According to Jacobsen and Lee (2020), risk parity can be an 

optimal strategy in various circumstances, even when the portfolio includes assets with 

negative Sharpe ratios. A negative Sharpe ratio means that the investment's return has been 

lower than the risk-free rate. The Sharpe ratio is a widely used metric for measuring risk-

adjusted returns (Agarwal & Lorig, 2020). It combines both the return component and the 

volatility of the portfolio into a single measure. The Sharpe ratio enables historical compar-

ison of portfolios, comparison of portfolio strategies, and better risk management. In this 

thesis, Sharpe ratios are calculated for all portfolios to gain a better understanding of their 

suitability as investment options. 
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5  Results 

This chapter displays the main results obtained for the thesis. The chapter examines how 

well the iHML model explains the returns of the Helsinki Stock Exchange compared to the 

traditional model included in the HML factor. The results are examined using the charac-

teristics of a regression model. In other words, the chapter provides information on which 

portfolios have the potential to generate maximum returns for investors. 

5.1  Returns generated by the iHML factor 

The difference between the HML and iHML results was notable. The average monthly 

return of the HML factor calculated for this thesis over a twenty-year period was -0.35%. 

Based on this, value investing using the traditional HML strategy would have been a very 

poor strategy. Upon review, it can also be stated that the poor performance of value 

investing was largely explained by growth stocks that performed well after the financial 

crisis. Nearly every low-side portfolio benefited from successful growth stocks that took 

advantage of falling interest rates, with which value stocks struggled to compete. Previous 

research results support this poor performance. For example, the US market experienced a 

55% overperformance of growth stocks over 13.5 years (Arnott et al., 2021). As can be 

seen from Table 4, there was a positive correlation between the factors, as one might 

expect. The level of correlation was moderate, with a range of 0.43 to 0.62. The highest 

correlation was observed between the HML factor and the iHML factor (SG&A), which 

was surprising given that the return difference between these factors was large. 

 

Table 4. HML factors correlation matrix 

 

r HML iHML (R&D) iHML (SG&A)

HML 1

iHML (R&D) 0.49 1

iHML (SG&A) 0.62 0.43 1
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However, both iHML's SG&A cost and R&D cost factors worked clearly better. The 

iHML factor that took into account R&D costs produced a monthly return of 0.22%. 

Therefore, it can be concluded that iHML, which accounts for R&D, significantly 

outperformed the traditional HML. Traditional value investing has performed very poorly 

since the financial crisis, which is why significantly better performance of the iHML factor 

which takes into account R&D costs, is an important result. By taking into account R&D 

costs, a factor was formed in which the included companies performed significantly better 

than companies measured solely by the B/M ratio as cheap.  

However, the most significant result was achieved with the factor that treated S&GA 

expenses as investments over time. This factor achieved an average monthly positive 

return of 0.07% over a 20-year measurement history. This means that both factors that 

consider intangible assets performed better as a value factor in Finland, at least during this 

20-year measurement history. It's also possible that the R&D cost-considering factor could 

have achieved different returns if Finnish companies had reported their R&D expenses 

separately. SG&A expenses were clearly delineated better, which led to a larger sample 

size, nearly equivalent to the sample used to create the traditional HML factor.  

 

Table 5. Average returns and yield differences 

 

It is noteworthy that the performance of both iHML factors was significantly better than 

the traditional Fama-French 5-factor model's HML factor, as observed in Table 5. The 

results show that innovation and investment are now clearly part of a company's value 

creation. The growth of intangible assets has shown that they need to be taken into account 

more effectively. The results prove that replacing the traditional HML factor with the 

iHML factor is a justified decision, at least in terms of returns and market trends.  

HML iHML (R&D) iHML (SG&A) iHML (R&D) - HML iHML (SG&A) - HML

Avg. monthly return -0.35% 0.22% 0.07% 0.57% 0.42%

Avg. annual return -4.21% 2.60% 0.86% 6.81% 5.07%
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5.2  Explanatory power of iHML for portfolio returns 

This chapter examines how well iHML and HML factors explained the returns of the 18 

portfolios formed. The research results were partly as expected. In contrast to results ob-

tained elsewhere, the model's explanatory power was consistently worse regardless of 

whether intangible assets were added or excluded. Without exception, the explanatory 

power of all medium-sized portfolio studies remained lower than others. Low explanatory 

rates were obtained for the portfolios iLoM and iHiM, which included companies reporting 

R&D expenses. A potential contributing factor to this could be the small sample size. The 

explanatory power for both portfolios remained around 20%, which simply means that the 

model was unable to explain the variation in these portfolios. Overall, the statistical signif-

icance of the pre-computed factors did not reach very high levels. Clearly, RMW and 

CMA factors performed poorly in almost all portfolios, with their explanatory power re-

maining low across all portfolios. On the other hand, the 𝑅𝑚 − 𝑅𝑓 factor, SMB, and value 

factors were the most significant factors in the model. Particularly notable was the 𝑅𝑚 −

𝑅𝑓 factor, which demonstrated a strong correlation of the portfolios with the overall mar-

ket. The model performed best in explaining the returns of large companies. Especially in 

terms of cheap and large companies based on the B/M ratio, its explanatory power was the 

highest in the study. 

First, this study analyzes HML-based portfolios. In HiB portfolio, the explanatory variable 

𝑅𝑚 − 𝑅𝑓 was significant, indicating that market outperformance is an important factor in 

explaining returns in this company size category. Additionally, both SMB and HML are 

statistically significant, suggesting that both small-cap and value stocks' outperformance 

matter in explaining the excess returns of large companies. This model explains 34% of the 

stock excess returns, which is the highest among the groups under examination. For HiM, 

𝑅𝑚 − 𝑅𝑓 is once again a strong positive predictor. The SMB factor is also statistically sig-

nificant, but the significance of HML weakens, hovering around the threshold of statistical 

significance. The explanatory power for this portfolio is 27%, slightly less than the corre-

sponding figure for large companies. In the HiS portfolio, the 𝑅𝑚 − 𝑅𝑓 and HML are sta-

tistically significant variables. This group explains only 19% of returns, which is clearly 

lower than in larger companies. Furthermore, no significant issues were observed in the 

residual distributions of the HML portfolios (Appendix 1). 
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The results of the low B/M portfolios were significantly different, although the market fac-

tor was also the main explanatory factor. In LoB portfolio, the 𝑅𝑚 − 𝑅𝑓 is again the main 

explanatory factor. The RMW factor is also statistically significant in this group, which 

may indicate that profitability factors are particularly important for large companies with 

low B/M ratios. The explanation rate in this group is 28%. The HML factor was almost 

statistically significant, but correlated negatively with returns, as previous research has 

shown it did in the 2000s. Almost the same situation is seen in the LoM portfolio, which, 

however, has an explanation rate of 32%. In LoS portfolio, 𝑅𝑚 − 𝑅𝑓 and SMB are statisti-

cally significant variables. The value factor HML is also statistically significant, but once 

again, it has a negative relationship with the explained portfolio. The explanatory power in 

this portfolio is only 19%. More detailed data is listed in Table 6. 

 

Table 6. Regression data on HML portfolios 

 

In summary, it can be stated that, for large companies, the models explain more of the var-

iation in returns compared to the models for smaller companies. In the models for high 

B/M ratio companies, the explanatory power is generally higher than in the models for low 

B/M ratio companies. This suggests that book value plays a role in explaining excess re-

turns. It can also be observed that the variables in the traditional three-factor model are 

considerably more effective than the variables in the new five-factor model.  

Next, we will examine the returns of iHML-based portfolios, formed with consideration of 

SG&A expenses. Our analysis will begin with the iHiB portfolio, where it has been ob-

served that the impact of the iHML factor is positive, though not statistically significant. 

This differs from the previous result for the HML factor, which was statistically signifi-

cant. This suggests that adding SG&A expenses to the HML factor may not necessarily 

provide additional value in explaining excess returns for large companies. In the iHiM 

HML Coefficients Standard Error t Stat P-value

HiB 0,359 0,103 3,479 0,001

HiM 0,219 0,084 2,623 0,009

HiS 0,369 0,137 2,703 0,007

LoB -0,184 0,109 -1,690 0,092

LoM -0,268 0,107 -2,513 0,013

LoS -0,555 0,133 -4,168 0,000
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portfolio, the iHML factor was statistically significant, which differs from the result for the 

traditional HML factor. This implies that taking intangible assets into account is important, 

especially for medium-sized companies, and it can provide a better understanding of the 

source of their excess returns. In the iHiS portfolio, the iHML factor exhibited strong sta-

tistical significance, highlighting the greater importance of intangible assets in small com-

panies. This differs slightly from the results of the traditional HML factor, where it was 

also significant but iHML appears to be a stronger explanatory factor in this group. How-

ever, the result was interesting and consistent with previous research. 

In the iLoB portfolio, the effect of the iHML factor was negative but not statistically sig-

nificant. This contrasts with the traditional HML factor, which was statistically significant 

in the previous analysis. This may once again indicate that for large companies with a low 

B/M ratio, intangible assets are not as significant in explaining returns. In the iLoM portfo-

lio, the iHML factor was statistically significant, and its effect was negative. This differs 

from the results of the traditional HML factor, which was not as significant. This empha-

sizes the importance of intangible assets in medium-sized companies, even though their 

impact is opposite to that observed in high B/M ratio companies. In the iLoS portfolio, the 

negative effect of the iHML factor was statistically highly significant, aligning with the 

traditional HML factor, but iHML proves to be a stronger explanatory factor. This suggests 

that in small companies, the negative impact of intangible assets is significant concerning 

excess returns. More detailed data is listed in Table 7. 

 

Table 7. Regression data on iHML (SG&A) portfolios 

 

Overall, the iHML factor appears to offer an interesting and different perspective on the 

analysis of company returns compared to the traditional HML factor. Especially for medi-

um-sized and small-sized companies, taking intangible assets into account seems to be 

important. This makes sense as small-sized and medium-sized businesses often invest rela-

iHML (SG&A) Coefficients Standard Error t Stat P-value

iHiB 0,191 0,106 1,801 0,073

iHiM 0,205 0,116 1,767 0,079

iHiS 0,335 0,135 2,473 0,014

iLoB -0,057 0,095 -0,603 0,547

iLoM -0,318 0,115 -2,769 0,006

iLoS -0,450 0,127 -3,555 0,000
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tively more in their operations. For large companies, on the other hand, iHML did not pro-

vide significant additional value. This suggests that the importance of intangible assets and 

their impact on returns varies depending on company size and B/M ratio.  

Finally, the returns of portfolios that include R&D expenses are examined. In the iHiB 

portfolio, the effect of iHML R&D is positive but not statistically significant unlike in the 

case of the traditional HML factor. This suggests that R&D expenses are not a significant 

factor for large companies in the context of a high B/M ratio. In the iHiM portfolio, the 

iHML factor appears to be positive but not statistically significant. This may suggest that 

the impact of R&D is not as strong in this company size category. Similarly, in the iHiS 

portfolio, the iHML factor was not statistically significant and the factor was negative. 

This is an exceptional and unexpected result compared to the previous findings, and the 

reasons for this will be discussed later. 

In the iLoB portfolio, there is a noticeable negative effect that is not statistically signifi-

cant, which differs from the positive effect of the traditional HML factor. This may indi-

cate that large companies with a low B/M ratio may not necessarily generate significant 

additional value through research and development expenditures. In the iLoM portfolio, 

the correlation of iHML was negative but not statistically significant. Finally, in the iLoS 

portfolio representing small companies with a low B/M ratio, the iHML R&D factor was 

negative and statistically significant, aligning with the negative effect of the traditional 

HML factor, but the impact of iHML R&D was stronger. Table 8 lists the results of the 

regression analysis for the iHML factor that includes R&D expenses. As observed from the 

table, regarding R&D expenses, research should ideally be expanded to a larger sample 

size. 

 

Table 8. Regression data on iHML (R&D) portfolios 

 

iHML (R&D) Coefficients Standard Error t Stat P-value

iHiB 0,025 0,079 0,317 0,752

iHiM 0,118 0,085 1,377 0,170

iHiS 0,085 0,092 0,923 0,357

iLoB 0,022 0,062 0,360 0,719

iLoM -0,063 0,082 -0,774 0,440

iLoS -0,281 0,094 -2,998 0,003
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Incorporating R&D expenses into the HML factor seems to yield different results com-

pared to the traditional HML factor and the iHML factor, which included only SG&A ex-

penses. Particularly in small companies, the negative impact of R&D expenses is statisti-

cally significant and stronger than in the traditional HML factor. In larger companies, the 

impact of R&D appears to be more limited or negative. This suggests that company size 

and its R&D investments can be important factors in explaining excess returns. 

The results also show that HML and iHML were more significant players in terms of mar-

ket capitalization in small companies. Portfolios of small companies and low B/M figures 

showed negative and statistically significant development with value factors, while the 

exact opposite was seen with high B/M companies. While, on the whole, the model per-

formed best in explaining returns for large companies, it was the value factors that clearly 

performed better in explaining returns for small companies. 

5.3  The impact of the iHML factor on the investment factor 

This chapter examines whether the iHML factor can replace the investment factor CMA. 

The significance of CMA was assessed by comparing groups of the most significant port-

folios and examining how the coefficients of the CMA factor changed. We will commence 

our analysis by comparing the HiB and iHiB portfolios. In the HiB portfolio, both HML 

and CMA are highly statistically significant, with a CMA t-value of 3.53 and a p-value of 

0.0005, and an HML t-value of 3.48 with a corresponding p-value of 0.0006. In the iHiB 

SG&A portfolio, the CMA t-value is 1.25 with a p-value of 0.21, while the portfolio shows 

a t-value of 1.80 with a p-value of 0.07 for iHML. In the iHiB R&D portfolio, the CMA t-

value is 1.30 with a p-value of 0.20, and the portfolio exhibits a t-value of 0.32 with a p-

value of 0.75 for iHML. Table 9 presents the R-squared values and F-values for these port-

folios. 

 

Table 9. R square and F-values 

 

HiB iHiB (SG&A) iHiB (R&D)

R Square 0.34 0.31 0.30

F 24.24 20.84 19.94

Significance F 0.0000 0.0000 0.0000
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According to these results, in the traditional HML model, CMA is statistically very signifi-

cant, but when iHML factors are added to the model, the significance of the CMA factor 

decreases and is no longer statistically significant. This may indicate that the iHML factor 

contains some elements of the CMA factor, or that iHML provides an alternative explana-

tion for yield variance, reducing the importance of the CMA factor in the model. Based on 

the results, the statistical significance of the CMA factor decreases when used in combina-

tion with the iHML factor. This may indicate that the iHML factor may replace the CMA 

factor in the Fama-French model, at least partially. The correlation analysis between CMA 

and HML, as well as between CMA and iHML, did not yield significant differences. 

Therefore, since the correlation remained almost unchanged, it is important to conduct a 

more detailed and comprehensive analysis in this regard. 

5.4  The Sharpe ratios of the portfolios 

The portfolio with the highest Sharpe ratio was HiS, consisting of small companies with 

high book-to-market ratios. It achieved a value of 0.67, which was clearly below 1. The 

HiB and HiM portfolios ended up with a negative Sharpe ratio, indicating that their returns 

were negative after subtracting the risk-free interest rate. The returns of these portfolios 

have not been high enough to compensate for the level of risk they carry. The Sharpe ratios 

based on the HML factor are listed in Table 10. 

 

Table 10. HML-based portfolio Sharpe ratios 

 

In the SG&A portfolio category, the best risk-adjusted returns were achieved by small 

companies with a reasonable Sharpe ratio, primarily driven by their high returns. Overall, 

these portfolios outperformed the traditional B/M ratio portfolios. The top performer was 

Portfolio Sharpe Ratio

HiB -0.07

HiM -0.15

HiS 0.67

LoB 0.33

LoM 0.40

LoS 0.21
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iLoM, with a Sharpe ratio of 0.46. All the Sharpe ratios for SG&A portfolios are described 

in Table 11. 

 

Table 11. iHML SG&A-based portfolio Sharpe ratios 

 

The Sharpe ratios for R&D portfolios, on average, were worse than those of SG&A portfo-

lios. This was evident through higher volatility, primarily due to the smaller sample size. 

None of the portfolios achieved particularly high risk-adjusted returns, and the Sharpe ratio 

for the iLoM portfolio was even negative. The Sharpe ratios for these portfolios are pre-

sented in Table 12. 

 

Table 12. iHML R&D-based portfolio Sharpe ratios 

 

In summary, portfolios based on SG&A costs appear to provide better risk-adjusted returns 

than portfolios based on R&D investments. The portfolios exhibited varying performance, 

but notably, small companies demonstrated strong collective performance. Additionally, 

negative Sharpe ratios indicate that certain portfolios have not been able to generate suffi-

cient excess returns relative to their risks, suggesting a need for a closer evaluation of in-

vestments in these portfolios. It is noteworthy, however, that these negative Sharpe ratios 

were more prevalent in traditionally constructed portfolios. 

Portfolio (SG&A) Sharpe Ratio

iHiB 0.43

iHiM 0.23

iHiS 0.39

iLoB 0.08

iLoM 0.46

iLoS 0.42

Portfolio (R&D) Sharpe Ratio

iHiB 0.24

iHiM 0.33

iHiS 0.25

iLoB 0.45

iLoM -0.12

iLoS 0.26
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6  Discussion and conclusions 

In this chapter, we explore the fundamental premises and research objectives, while also 

providing an overview of the methods used to attain them. Following that, we address the 

research questions and hypotheses, and contemplate whether the iHML factor brought sig-

nificant added value to investors. In the context of the questions and hypotheses, we delve 

deeper into the research findings and examine their significance. Finally, we discuss how 

the research impacts current views on value investing and how it may influence the formu-

lation of future investment strategies. Additionally, we identify potential areas for further 

research. 

6.1  The influence of intangible assets on value investing 

In this thesis, we examined the growing significance of intangible assets in the context of 

value investing. As noted, companies are continuously transitioning towards a more digital 

world, which has been one of the reasons for the increase in intangible assets in recent de-

cades (European Central Bank, 2018). The study of intangible assets was also important in 

the sense that recent research results have indicated their increasing role as a source of 

competitive advantage for companies, providing them with cost savings and opportunities  

(Moro-Visconti, 2022). Hence, the aim of this thesis was to test the new iHML factor, 

which takes intangible assets into account, as an explanatory factor for returns on the Hel-

sinki Stock Exchange. This was accomplished using the Fama-French five-factor model, 

following the methodology of previous studies. Nowadays, the share of intangible capital 

in a company's total value is significant and growing. Therefore, developing investment 

models that can identify and measure these sources of value was the primary motivation 

for this work. 

The primary objective of the study was to answer the question: 

▪ Is there a significant difference between iHML and HML factors in explaining the 

variability of average stock returns in the Helsinki Stock Exchange? 
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The calculated HML factor's return was negative at -0.35%, suggesting that value investing 

may have performed poorly in Finland compared to growth investing during this 20-year 

period. Furthermore, it was observed that the strong performance of growth stocks was a 

significant factor, particularly in the aftermath of the financial crisis, contributing to the 

poor performance of value investing. Similar observations were made in other studies, 

which identified, for instance, the declining interest rates as one of the reasons for this 

trend (Arnott et al., 2021). For example, Li (2022) obtained a monthly return of -0.28% for 

HML in his study after the financial crisis, which is close to the monthly return of the 

HML factor formed from companies listed on the Helsinki Stock Exchange in this re-

search. In this thesis as well, significantly better returns were achieved from the iHML 

factors compared to the HML factor. This is a significant finding in the context where tra-

ditional value investing has performed poorly in the aftermath of the financial crisis. 

Therefore, the results demonstrate that innovation and investments are now evidently part 

of a company's value creation.  

The results of the regression analysis, on the other hand, yielded contrasting findings. In 

some cases, both HML and iHML were significant for measuring portfolio returns, while 

in others, their significance was nearly negligible. The results underscore that, especially in 

smaller companies, investments in intangible assets serve as a significant source of returns, 

while in larger firms, their impact is more limited or even negative. This raises the question 

of how the value of intangible assets should be assessed in companies of varying sizes and 

offers insights that could guide CEOs in identifying similar opportunities for their busines-

ses. Li (2022) managed to achieve a significantly better explanatory power for his model 

overall, even though the results for the studied value factor were largely similar. The likely 

reason for Li's model having better explanatory power is a larger sample size and the con-

sistent definition of factors. It is probable that the factors from Global Factor Data were not 

consistently defined. The factors from their database did not provide as high explanatory 

levels as one could have expected based on previous research. These results were some-

what surprising but can likely be attributed to a small sample size. The Helsinki Stock Ex-

change is too narrow in scope to fully explore this area of research.  
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6.2  Treating intangible assets as investments 

The second research question examined the relationship between the iHML and CMA fac-

tors and was formulated as follows: 

▪ Can the new iHML factor replace the investment factor? 

The study found that when iHML factors, which take into account SG&A and R&D ex-

penses, were added to the model, the significance of the CMA factor diminished, and its 

statistical significance weakened. Specifically, when examining the iHML factors, the t-

values of the CMA factor decreased, and the p-values rose above the significance thresh-

olds, indicating that they were not statistically significant. On the other hand, correlation 

analysis indicated a reasonable correlation between the iHML factors and CMA, and this 

correlation did not change significantly after the introduction of iHML factors. This sug-

gests that iHML and CMA factors may not necessarily be mutually exclusive and may 

measure different aspects of investment value. However, as noted earlier, the factors con-

structed by Global Factor Data were somewhat incomplete, and the results could potential-

ly change if the CMA factor were constructed independently. Since Li (2022) did not in-

clude the CMA factor in his study, this result cannot be directly compared to his previous 

research. On the other hand, in Li's model, iHML explained returns better than HML, 

which could suggest that it incorporates some overlapping characteristics with the CMA 

factor. 

Based on the results of this thesis, it can be inferred that iHML, which takes into account 

R&D expenses, manages to produce significantly better results than the traditional HML 

factor. Additionally, the factor treating SG&A expenses as investments appears to generate 

positive returns over the long term. Furthermore, according to this study, it can be suggest-

ed that the iHML factor has the potential to replace the CMA factor, but comprehensive 

further research on the Helsinki Stock Exchange and from other global markets is needed 

to build sufficiently robust empirical evidence. 
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6.3  Differences between large and small companies 

The third research question aimed to differentiate between large and small companies and 

was formulated as follows: 

▪ Is the impact of iHML and HML factors stronger or weaker in large companies 

compared to small companies? 

The purpose of the question was to introduce additional dynamics and information for the 

scaling of results. The most significant finding was the observation that the impact of 

iHML and HML factors was stronger in small companies compared to large companies. 

This observation supports the claim that the significance of intangible assets is greater in 

smaller companies, which often have a higher need to differentiate themselves in the mar-

ket and invest a relatively larger portion of their operations. 

When examining large companies, the impact of the iHML factor was not as significant as 

in smaller companies. This may suggest that larger companies, with established market 

positions and a broader distribution of resources, are not as reliant on the strategic utilizati-

on of intangible assets (Ballester, Garcia-Ayuso & Livnat, 2003). In other words, the valu-

ation of large companies is likely based on factors other than intangible investments to a 

greater extent. Thus, it can be concluded that the impact of the iHML factor is stronger in 

small companies, providing investors with a new perspective on identifying value stocks. 

The results suggest that when analyzing large companies, investors and CEO's may want to 

focus their attention more on factors other than intangible assets, whereas when examining 

small companies, it may be more prudent to scrutinize intangible assets more closely. Put 

simply, this means that there is a clear correlation between the size of a company and the 

value of its intangible assets, which should be considered when making various decisions.  

The preceding thoughts are supported by various theories regarding the differences in re-

turns between small and large companies. Large companies typically have already estab-

lished their market positions, and their business models are often more stable. The margin-

al impact of intangible investments on the value of these companies may be less signifi-

cant, which explains why the iHML factor is not as relevant for large companies. (Bon-

gaerts, Kang & Van Dijk, 2021; Imperiale, 2005) 
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6.4  The significance of the study and future research 

This study offers investors and other financial professionals a new perspective when in-

vesting in the Helsinki Stock Exchange and selecting investment targets. Based on the re-

sults obtained in the thesis, it is evident that the significance of intangible assets, such as 

research and development expenses, as well as selling, general, and administrative expens-

es, has become more pronounced, especially when considering smaller companies. Valua-

ble insights like these are essential for long-term investors, as they offer a clearer perspec-

tive on which companies are best poised to generate free cash flow in the future by identi-

fying the potential of intangible assets. As a result of this research, the number of tested 

countries increased by one, providing a more comprehensive view of the effectiveness of 

intangible assets. The study was able to provide evidence that alongside or as a replace-

ment for the traditional HML factor, a new factor that better incorporates intangible assets 

is needed. It's also important to note that Sharpe ratios didn't provide a clear picture of 

which portfolios are the best investment choices. However, they did offer some indications 

that smaller-sized companies, collectively, achieve better risk-adjusted returns. 

Further research can be directed towards both the Helsinki Stock Exchange and other stock 

exchanges in a broader context. It would be intriguing to conduct the study using self-

generated factors and a larger sample, comparing whether the findings differ from the 

claims of this thesis. It would also be sensible to conduct similar studies for other Nordic 

stock exchanges and compare how countries with similar societal structures compare to 

each other. It would also be interesting to observe how other intangible assets would affect 

the iHML factor if they could be accurately delineated. In conclusion, the research contrib-

uted to the development of the Fama-French model theory and provided investors with a 

better understanding of the nature of intangible assets. 
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Appendix 1. HML portfolio residual plots    
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