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This thesis examines whether the size anomaly existed in the Finnish market during 
the period 2010–2024. Based on monthly market capitalizations of firms listed on 
Nasdaq Helsinki, two equally weighted portfolios were constructed: a small-cap 
portfolio and a mid-/large-cap portfolio. The monthly total returns of these portfolios 
were then analyzed using descriptive statistics and two time-series regression models. 
The first regression model evaluated the portfolio returns within the CAPM framework, 
whereas the second regression model examined the existence of the January effect 
by adding a January dummy variable to the previous model.  

The results show that the size anomaly disappeared from the Finnish market during 
the 2010–2024 period. The descriptive analysis indicated that, over the observation 
period, small firms generated lower total returns than other firms, while the first 
regression model confirmed that small firms did not earn positive risk-adjusted excess 
returns. Meanwhile, the second regression model showed that small firms exhibited a 
strong January effect and that, once this effect was accounted for, they generated 
negative and statistically significant risk-adjusted excess returns. Overall, these 
findings indicate that the size anomaly has disappeared from the Finnish market and 
that the size premium has reversed during months other than January. 
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Tämä tutkielma tutkii, esiintyikö pienyhtiöanomalia Suomen markkinoilla vuosien 
2010–2024 aikana. Tutkielmassa muodostettiin Nasdaq Helsinkiin listattujen yhtiöiden 
kuukausittaisten markkina-arvojen perusteella kaksi tasapainotettua portfoliota: 
pienyhtiöportfolio sekä keski- ja suurten yhtiöiden portfolio. Näiden portfolioiden 
kuukausittaisia kokonaistuottoja analysoitiin tuottoja kuvailemalla sekä kahdella 
aikasarjaregressiomallin avulla. Ensimmäinen regressiomalli arvioi portfolioiden 
tuottoja CAP-malliin perustuen, kun taas toinen regressiomalli selvitti tammikuuilmiön 
olemassaoloa, lisäämällä edelliseen malliin tammikuun dummy-muuttujana. 

Tulokset osoittavat, että pienyhtiöanomalia katosi Suomen osakemarkkinoilta vuosina 
2010–2024. Portfoliotuottojen kuvailu osoitti, että pienyhtiöt tuottivat periodin aikana 
heikompia kokonaistuottoja kuin muut yhtiöt, ja ensimmäinen regressiomalli vahvisti, 
etteivät pienet yhtiöt tuottaneet ylituottoja. Sen sijaan toinen regressiomalli, osoitti, että 
pienyhtiöissä oli havaittavissa erittäin vahva tammikuuilmiö, ja tämän huomioimisen 
jälkeen, pienyhtiöt tuottivat tilastollisesti merkittäviä alituottoja. Tulokset viittaavat 
siihen, että pienyhtiöanomalia on kadonnut Suomen markkinoilta ja että kokopreemio 
on kääntynyt päinvastaiseksi muiden kuukausien kuin tammikuun aikana. 
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1. Introduction 

 

1.1. Background 

 

The relationship between risk and returns has long been a central topic in empirical 

finance. In modern financial theory, the Capital Asset Pricing Model (CAPM) provides 

a foundational framework, arguing that expected returns should depend solely on an 

investment’s exposure to systematic risk. Although the model has become widely 

applied in both academic and practical settings, empirical support for the model is 

weak, as it fails to explain several predictable patterns in returns, commonly referred 

to as anomalies (Fama & French, 2004). One such pattern is the size anomaly, which 

refers to the empirical observation that stocks of smaller firms by market capitalization 

tend to earn higher risk-adjusted returns than those of larger firms. 

Since the foundational paper by Banz (1981), the size anomaly has been widely 

documented, and multiple explanations have been proposed. Early evidence by Keim 

(1983) showed that the anomaly was largely a seasonal phenomenon, with nearly half 

of the excess returns occurring in January, a pattern known as the January effect. 

However, in addition to the January effect, several other explanations have been 

proposed, with the most prominent ones including non-synchronous trading and beta-

estimation errors, liquidity and transaction costs, and limited publicly available 

information. Although some of these explanations have produced promising results, 

to this day the underlying drivers of the size anomaly remain contested. 

While early empirical research documented a strong and persistent size anomaly, later 

evidence has become more mixed. Studies such as those by Horowitz, Loughran and 

Savin (2000) and Hou and van Dijk (2010) show that the size premium has weakened 

or even disappeared since the 1980’s. Explanations for this decline include increased 

investor awareness, the rising popularity of passive index investing, and profitability 

shocks that disproportionately affected small firms. However, international evidence 

suggests that the size anomaly does continue to persist in developing markets, as well 

as in some developed markets, particularly those outside the United States and 

developed Europe, indicating that the decline is not universal. 
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Finland provides an especially interesting setting for re-examining the strength and 

persistence of the size anomaly. An early study of the Finnish market by Berglund and 

Wahlroos (1984) documented a strong size premium and a pronounced January 

effect, with magnitudes exceeding those reported in the foundational studies. 

However, more recent Finnish evidence suggests that the size anomaly may have 

weakened or even disappeared, although the available research remains limited. This 

leaves an important question: does the size anomaly persist in the Finnish market, or 

has it faded, as in most other developed markets? 

 

1.2. Research questions and objectives 

 

The aim of this thesis is to determine whether the size anomaly existed in the Finnish 

market during the period 2010–2024. Using monthly market capitalization and total 

return data for firms listed on Nasdaq Helsinki, two equally weighted portfolios, a small-

cap portfolio and a mid-/large-cap portfolio, are constructed, and their monthly total 

returns are analyzed using descriptive statistics and two time-series regression 

models. The first regression model evaluates portfolio returns within the CAPM 

framework, whereas the second regression model examines the existence of the 

January effect by adding a January dummy variable to the previous model. 

The research questions of the thesis are as follows: 

 

• Q1: Did the size anomaly exist in the Finnish market during the 2010–2024 

period? 

• Q2: Did the January effect exist in the Finnish market during the 2010–2024 

period? 

• Q3: Did the size anomaly exist in the Finnish market during the 2010–2024 

period after controlling for the January effect? 

 

By addressing these questions, the thesis contributes to the existing literature by 

reassessing the strength and persistence of the size anomaly and the January effect 
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in the Finnish market over the 2010-2024 period. Meanwhile, the regressions also 

provide an empirical test of the CAPM in the Finnish market, by examining weather 

systematic risk explains the returns of the portfolios and weather the portfolios 

generated statistically significant risk adjusted excess returns.   

 

1.3. Limitations of the study 

 

Several limitations should be considered when interpreting the results. The 

classification of firms into portfolios follows the market-cap thresholds for Nasdaq 

Helsinki, which differs from the decile-based approaches commonly used in previous 

studies. This may affect comparability with earlier studies. In addition, aside from 

examining January effect, the thesis does not assess other potential drivers of the size 

anomaly, such as non-synchronous trading and beta estimation errors, liquidity and 

transaction costs, and limited publicly available information. Finally, although the study 

covers a long period, it does not analyze subperiod variation, meaning potential shifts 

in the strength of the size anomaly remain unexplored. 

 

1.4. Structure of the thesis 

 

The remainder of the thesis is organized as follows. Chapter 2 reviews the literature 

on the size anomaly, covering the theoretical framework, early empirical findings and 

proposed explanations, subsequent empirical evidence and international findings, as 

well as evidence from the Finnish market. Chapter 3 describes the data and 

methodology employed in the analysis, including portfolio construction and the 

regression models. Chapter 4 presents the empirical results, including descriptive 

statistics of portfolio returns, risk-adjusted returns, and an analysis of the January 

effect and its impact on the size anomaly. Chapter 5 concludes by summarizing the 

main findings and offering suggestions for future research. 
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(1) 

2. Literature review 

 

2.1. Capital Asset Pricing Model 

 

The Capital Asset Pricing Model, developed by Sharpe (1964) and later refined by 

Lintner (1965), remains a foundational framework in modern financial theory. Building 

on Markowitz’s (1952) model of portfolio choice, the CAPM posits that investors can 

eliminate firm-specific risk, also known as unsystematic risk, through diversification. 

As a result, the only relevant risk of an investment is market risk, referred to as 

systematic risk, which is measured by beta. Accordingly, the model assumes a linear 

relationship between an investment’s expected return and its beta, as follows: 

 

𝐸(𝑟𝑖) = 𝑟𝑓 + 𝛽𝑖[𝐸(𝑟𝑚) − 𝑟𝑓] 

 

where 𝐸(𝑟𝑖) is the expected return of an investment 𝑖, 𝑟𝑓 is the return of a risk-free 

investment, 𝛽𝑖 is the beta of an investment 𝑖, and 𝐸(𝑟𝑚) is the expected return of the 

market portfolio (Knüpfer & Puttonen, 2024, p. 149). 

The model provides a convincing prediction of how to measure the relationship 

between risk and return, and so it has become widely applied in both academic and 

practical settings. However, empirical support for the model is weak. Early empirical 

tests generally confirmed the model’s basic premise that investments with higher betas 

tend to yield higher average returns, but the observed relationship between beta and 

return was significantly weaker than the model predicted. In response to these 

findings, much of the subsequent research has focused on testing the CAPM in order 

to better understand the sources of its empirical shortcomings (Fama & French, 2004). 

Furthermore, beginning in the late 1970’s, empirical research began to uncover more 

predictable patterns that challenged the predictions of the CAPM, commonly referred 

to as anomalies. Studies documented that certain investment strategies based on firm 

characteristics, such as firm size (Banz, 1981), as well as price ratios, like earnings-

to-price (Basu, 1977) and book-to-market (Stattman, 1980), could generate higher 
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returns than predicted by beta alone. In addition, past prices appeared to contain 

information about future returns, with Jegadeesh and Titman (1993) showing that 

stocks with strong recent performance tend to continue outperforming in the short run. 

Explanations for these empirical failures of the CAPM generally fall into two categories: 

risk-based and behavioral. Risk-based explanations argue that anomalies reflect 

compensation for additional risk factors not captured by beta, while behavioral 

explanations argue that anomalies arise from investor biases and psychological 

factors. The problem, however, is that when the CAPM is rejected, it is unclear whether 

prices are irrational or whether the model omits an important risk factor. As a result, 

the debate has reached a long-standing impasse, and the causes behind the failures 

of the CAPM remain only partially understood (Fama & French, 2004). 

 

2.2. Early empirical evidence on the size anomaly 

 

Among the discovered anomalies was the size anomaly, which refers to the empirical 

observation that stocks of smaller firms tend to earn higher risk-adjusted average 

returns than those of larger firms. It was first documented by Banz (1981), who showed 

that the stocks of the smallest decile of firms listed on the New York Stock Exchange 

(NYSE) earned higher risk-adjusted returns than other firms, reporting an average 

difference of nearly five percentage points per year between the smallest decile of 

firms and other firms. This finding was later reinforced by Reinganum (1981), who 

showed that the anomaly persisted for stocks listed on both the NYSE and the 

American Stock Exchange (AMEX), after controlling for the earnings-to-price ratio. 

It has been widely documented that the size anomaly is largely a seasonal 

phenomenon. Among the first to document this was Keim (1983), who found that 

nearly half of the excess returns of the smallest decile of NYSE and AMEX firms 

occurred during the month of January, a pattern known as the January effect. Similar 

findings were also reported during the same year by Brown, Kleidon, and Marsh (1983) 

using Australian data. While several explanations for the January effect have been 

proposed, the most common explanation is tax-loss selling, whereby investors sell 

poorly performing stocks at the end of the year to realize capital losses only to 

repurchase them at the beginning of the following year (Reinganum, 1983). 
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However, several other explanations have also been explored. One early explanation 

concerned non-synchronous trading and beta estimation errors. Roll (1981) argued 

that because small firms trade less frequently, their prices tend to lag market 

movements, causing their betas to be underestimated and their risk-adjusted returns 

to appear abnormally high. Reinganum (1982) later tested this hypothesis for NYSE 

and AMEX stocks using lagged and leading market returns to estimate betas following 

Dimson (1979) and found that although the direction of the bias was consistent with 

Roll’s argument, its magnitude was too small to fully explain the size premium. 

Another early explanation concerned liquidity and transaction costs. This hypothesis 

argued that because smaller firms typically exhibit lower liquidity and wider bid–ask 

spreads, the size premium could reflect differences in transaction costs. In support of 

this argument, Stoll and Whaley (1983) documented that the size anomaly largely 

disappeared, or even reversed, for stocks listed on the NYSE once transaction costs, 

measured by bid–ask spreads and broker commissions, were considered. However, 

Schultz (1983) later challenged this conclusion, documenting that the size premium 

persisted even after controlling for these transaction costs when stocks listed on the 

AMEX, which included a larger proportion of small firms, were included. 

A more recently developed explanation argues that the size premium could also arise 

from information asymmetry between firms. Barry and Brown (1984) documented a 

negative relationship between the length of time a stock had been listed and its returns 

among NYSE stocks, arguing that risk estimates are downward biased for firms with 

limited publicly available information. Meanwhile, a related line of research has 

focused on institutional and analyst neglect.  Arbel, Carvell, and Strebel (1983) found 

no observable size anomaly once institutional neglect was considered, and Carvell 

and Strebel (1987) reported no size anomaly once analyst coverage was included, 

with the latter arguing that this analyst neglect may even dominate the size anomaly. 

 

2.3. Later empirical evidence on the size anomaly 

 

Later studies on the size anomaly have documented that the size premium has 

declined or even disappeared. Horowitz, Loughran and Savin (2000) analyzed the 

returns of stocks listed on the NYSE, AMEX, and Nasdaq between 1963 and 1997 
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and found that while small firms outperformed large firms by over 13% per year in the 

1963–1981 period, they underperformed them in the 1982–1997 period. They 

attributed this decline to increased investor awareness, which allowed investors to 

arbitrage away much of the excess return, as well as to the growing popularity of index 

investing, which tends to favor large firms over small ones. However, they still found 

a January effect in the latter period, although this was largely driven by low-price firms. 

Similarly, Hou and van Dijk (2010) analyzed the returns of stocks listed on the NYSE, 

AMEX, and Nasdaq between 1963 and 2005. Their results showed that small firms 

outperformed large firms by around 10% per year in the 1963–1983 period, but in the 

subsequent period from 1984 to 2005 small firms outperformed large firms by only 

around 1% per year, which was no longer statistically significant. However, Hou and 

van Dijk did not argue that the size anomaly had disappeared but rather attributed the 

apparent decline to profitability shocks that negatively affected small firms and 

positively affected large firms during the 1984–2005 period. Once they controlled for 

these profitability shocks, the size premium re-emerged being around 10% per year. 

Whether the decline of the size premium is caused by profitability shocks, investor 

awareness, or the rise of index investing, evidence suggests that the size anomaly 

continues to persist in some international markets. In a follow-up study, Hou and van 

Dijk (2019) compared the strength and persistence of the size anomaly across various 

markets outside the United States and found that although the size premium declined 

in developed markets during the 1983–2014 period, it remained stronger in developing 

markets. Further analysis of the developed markets showed that the weakening of the 

size anomaly was driven primarily by its disappearance in developed Europe, while in 

several other developed markets the size premium remained statistically significant. 

 

2.4. Evidence on the size anomaly in the Finnish market 

 

Empirical evidence on the size anomaly from the Finnish market is more limited. 

However, a few well-cited publications exist, particularly from the early years following 

the discovery of the anomaly. An early study by Berglund and Wahlroos (1984) 

analyzed the returns of stocks listed in the Finnish market between 1970 and 1981, 

reporting a mean annual return of 19.8% for the for the smallest decile of firms and 
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10.6% for the largest decile of firms. The corresponding risk-adjusted excess return 

for the smallest decile was 8.7% per year, while the risk-adjusted excess return for the 

largest decile was negative. Therefore, the results indicated presence of a strong size 

anomaly in the Finnish market during the 1970–1981 period. 

Following the recent studies on the January effect, Berglund and Wahlroos (1984) also 

analyzed the seasonality of these returns. Their results showed that small firms 

generated excess returns between 2%–6.5% in January, while the excess returns for 

large firms were between 1.5%–2.5%. However, Berglund and Wahlroos also noted 

that the returns for small firms remained high in February, with the January–February 

excess returns being 5%–11%, while the excess returns for large firms remained 

between 1.5%–2.5%. Therefore, the results indicated that there was a strong January 

effect in the Finnish market, although the effect was not concentrated in January but 

also extended to the following months of the year. 

In a later study, Berglund (1986) analyzed the hypothesis that might explain the size 

anomaly in the Finnish market. He concluded that the size anomaly in the Finnish 

market could not be explained by liquidity or transaction costs nor non-synchronous 

trading and beta estimation errors. However, he did find a correlation between the 

period of listing and the risk-adjusted returns, providing some support for the 

information hypothesis. Nevertheless, the period of listing did not add a significant 

increment to the explanatory power of a regression when size was included, leading 

to the conclusion that it could not be determined whether the size anomaly in the 

Finnish market was due to limited publicly available information. 

Since these early papers, research focusing on the size anomaly in the Finnish market 

has become considerably more limited. Järvinen (2018) analyzed the performance of 

the OMX Helsinki Small Cap Price Index between 2007 and 2017 and found that the 

small-cap index outperformed the market portfolio but also exhibited higher volatility. 

Similar conclusions were reached by Hirvonen (2020), who analyzed Nordic indices 

from 2007 to 2019, reporting that Finnish small-cap stocks generally outperformed 

large-cap stocks, while also exhibited a strong January effect. However, both studies 

relied on price returns and non-risk-adjusted measures, which restricts the extent to 

which their findings can be interpreted as evidence of a persistent size anomaly. 
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In fact, recent research using risk-adjusted and total returns from the Finnish market 

suggests that the size anomaly has disappeared. Luukkanen (2020) analyzed the total 

returns of quintile portfolios formed on firm size in the Finnish market during the 1996–

2019 period and found no empirical evidence of a size premium, as the smallest 

quintile failed to outperform large firms on both non-risk-adjusted and risk-adjusted 

basis. Similar findings were also reported by Jalamo (2025), who examined the total 

returns of portfolios formed based on the combination of firm size and price-to-book 

ratios in the 2012–2021 period, documenting that both, small-growth and small-value, 

portfolios failed to outperform the market on a risk-adjusted basis. 

 

3. Data and methodology 

 

3.1. Data  

 

The data for the empirical part of the thesis were retrieved from LSEG Workspace. 

Monthly market capitalization data were obtained for the period from 31 December 

2009 to 30 November 2024 for the construction of the portfolios, and monthly total 

return data were obtained for the period from 31 January 2010 to 31 December 2024 

for the calculation of portfolio returns. Total returns were used instead of price returns 

to account for dividends and to provide a more accurate picture of overall performance. 

The dataset includes all firms that were active at any point during the observation 

period and for which both total return and market capitalization data were available, 

with the number of firms varying between 90 and 179 over the 2010–2024 period. 

Using the obtained data, two equally weighted portfolios were then constructed based 

on Nasdaq’s market capitalization classifications. According to Nasdaq (2025), firms 

in Finland with a market capitalization below EUR 150 million are categorized as small-

cap firms, whereas those exceeding this threshold are classified as either mid- or 

large-cap firms. Following this classification, firms with a market capitalization below 

EUR 150 million were assigned to the small-cap portfolio, and all remaining firms were 

grouped into the mid-/large-cap portfolio. Both portfolios were rebalanced monthly 

based on the market capitalization recorded at the end of the previous month. Using 
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this methodology, the number of small-cap firms ranged from 40 to 99, while the 

number of mid- or large-cap firms varied between 41 and 90. 

To analyze the risk-adjusted returns of the portfolios, monthly returns for the market 

portfolio and the risk-free investment were also obtained. A well-diversified market 

index is typically used as a proxy for the market portfolio, whereas a short-term money 

market rate or a longer-term government bond yield is used as a proxy for the return 

of a risk-free investment. Since this analysis focuses on total returns in the Finnish 

market, the chosen market portfolio was the OMX Helsinki Gross Index (GI), which 

represents the total return of all firms listed on Nasdaq Helsinki with dividends 

reinvested (Nasdaq, 2025). Meanwhile, the three-month Euro Interbank Offered Rate 

(Euribor) was used as a proxy for the return of a risk-free investment, representing the 

average interest rate at which major European banks lend to one another for three 

months (Bank of Finland, 2025). 

 

3.2. Empirical analysis 

 

In the empirical part of the thesis, the total returns of the portfolios are analyzed on 

both a non-risk-adjusted and a risk-adjusted basis. The analysis consists of three 

segments. In the first segment, descriptive statistics of the constructed portfolios and 

the market portfolio are examined to evaluate their non-risk-adjusted returns. In the 

subsequent two segments, two time-series regression models estimated using the 

Ordinary Least Squares (OLS) method are applied to analyze their risk-adjusted 

returns. The first regression model evaluates portfolio performance within the CAPM 

framework, while the second model examines the existence of the January effect by 

incorporating a January dummy variable into the previous regression. 

 

3.2.1. Risk-adjusted returns 

 

The first time-series regression model follows Jensen (1968) to analyze the risk-

adjusted returns of the portfolios within the CAPM framework. Originally developed to 

evaluate the performance of mutual funds, Jensen’s regression model extends the 
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(2) 

(3) 

CAPM by expressing it in terms of observed excess returns rather than expected 

returns. The regression equation is derived from the CAPM by subtracting the risk-

free rate of return from both sides of the equation, as follows: 

 

𝑟𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 𝜀𝑖,𝑡 

 

where 𝑟𝑖,𝑡 is the return of the portfolio 𝑡 in period 𝑡, 𝑟𝑓 is the return of a risk-free 

investment, 𝑟𝑚 is the return of the market portfolio, 𝛽𝑖 is the beta coefficient, and 𝛼𝑖 is 

the intercept term, and  𝜀𝑖 is the random error term.  

The dependent variable of the regression is the portfolio excess return, meaning the 

difference between the return of the portfolio and the return of the risk-free investment, 

Meanwhile, the explanatory variable is the market excess return, meaning the 

difference between the return of the market portfolio and the return of the risk-free 

investment. These were calculated using the OMX Helsinki GI as the market portfolio 

and the three-month Euribor as the proxy for the return of the risk-free investment. 

However, since the three-month Euribor is an annual rate, it was converted to a 

monthly rate, as follows: 

 

𝑟𝑓,𝑡
𝑚𝑜𝑛𝑡ℎ𝑙𝑦

= (1 + 𝑟𝑓,𝑡
𝑎𝑛𝑛𝑢𝑎𝑙)

1
12 − 1 

 

The remaining parameters are estimated using the regression. The estimated beta 

coefficient, or simply beta, represents the systematic risk of the portfolio. If the market 

excess return changes by one percent, the portfolio excess return is expected to 

change by the magnitude of beta. Therefore, a beta greater than one indicates that 

the portfolio is more exposed to systematic risk than the market portfolio, whereas a 

beta less than one indicates that the portfolio is less exposed to systematic risk than 

the market portfolio. The former are commonly referred to as aggressive investments, 

and the latter as defensive investments (Knüpfer & Puttonen, 2024, p. 147). 



12 
 

 
 

(4) 

In contrast, the estimated intercept term, also known as Jensen’s alpha, represents 

the risk-adjusted excess return of the portfolio. A positive and a statistically significant 

Jensen’s alpha indicates that the portfolio generated higher excess returns than 

expected by its beta, meaning the portfolio generated positive risk-adjusted excess 

returns. Conversely, a negative or a statistically significant Jensen’s alpha indicates 

that the portfolio did not generate positive risk-adjusted excess returns. (Jensen, 

1968). By analyzing this measure, it can be determined whether there was a size 

anomaly in the Finnish market during the 2010–2024 period. 

While the regression provides estimates of beta and Jensen’s alpha, it also serves as 

a direct test of the CAPM. As noted by Jensen (1968), the CAPM implies that a 

portfolio’s excess return should be fully explained by its beta multiplied by the market’s 

excess return, meaning that beta should be statistically significant and the intercept 

term statistically indistinguishable from zero. Therefore, the regression also examines 

whether beta significantly explains the variation in excess returns and whether alpha 

is statistically different from zero. Meanwhile, the explanatory power of the model 

indicates how well variation in market excess returns explains the portfolio excess 

returns, with higher explanatory power indicating that market returns play a stronger 

role in determining portfolio returns. 

 

3.2.2. January effect 

 

After examining the risk-adjusted returns using Jensen’s (1968) model, a second time-

series regression was performed that extends the previous regression by incorporating 

January as a dummy variable. This allows January to be separated from the other 

months of the year and therefore enables examination of the presence and magnitude 

of the January effect. The second regression equation takes the following form: 

 

𝑟𝑖,𝑡 − 𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑖(𝑟𝑚,𝑡 − 𝑟𝑓,𝑡) + 𝛾𝑖𝐷𝐽𝑎𝑛,𝑡 + 𝜀𝑖,𝑡 
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where 𝐷𝐽𝑎𝑛,𝑡 equals 1 if the observation corresponds to January and 0 otherwise, and 

the January coefficient 𝛾𝑖 measures the risk-adjusted return during the month of 

January relative to the other months. 

The interpretation of the January coefficient should be made in relation to the other 

months of the year. A positive and statistically significant January coefficient indicates 

that the portfolio generated higher risk-adjusted excess returns in January relative to 

the other months, implying the presence of a January effect. Conversely, a negative 

or statistically insignificant coefficient indicates that the portfolio did not generate 

higher risk-adjusted excess returns in January relative to the other months, meaning 

that there was no January effect. By analyzing this measure, it can be determined 

whether there was a January effect in the Finnish market during the 2010–2024 period. 

While the interpretation of beta remains the same as in the previous regression, 

Jensen’s alpha now reflects the portfolio’s risk-adjusted excess returns in all months 

except January. This allows for testing whether a size anomaly existed in the Finnish 

market after controlling for the January effect in the 2010-2024 period. If Jensen’s 

alpha is positive and statistically significant, the portfolio generated positive risk-

adjusted excess returns during months other than January, whereas a statistically 

insignificant or negative Jensen’s alpha indicates that the portfolio did not generate 

positive risk-adjusted excess returns during months other than January. 

 

4. Results 

 

4.1. Descriptive analysis 

 

In the first section of the analysis, the descriptive statistics of the portfolios are 

examined. The descriptive statistics are presented in Table 1. Over the 2010–2024 

period, the small-cap portfolio generated a cumulative return of 78.25%, compared 

with 188.84% for the mid-/large-cap portfolio and 183.31% for the market portfolio. 

These cumulative returns correspond to an average annual return of 3.93% for the 

small-cap portfolio, 7.33% for the mid-/large-cap portfolio, and 7.19% for the market 

portfolio. Meanwhile, the monthly standard deviation of the small-cap portfolio was 
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4.58%, while the mid-/large-cap portfolio had a standard deviation of 4.58% and the 

market portfolio had a standard deviation of 4.44%. These figures indicate that during 

the 2010-2024 period small firms in the Finnish market generated, on average, 

considerably lower total returns than larger firms, while also exhibiting higher volatility. 

 

Table 1: Descriptive statistics for the portfolios, 2010–2024 

 

 

The descriptive statistics of the monthly returns offer further insight into the drivers of 

these differences. The mean monthly return of the small-cap portfolio was 0.43%, 

compared with 0.66% for the mid-/large-cap portfolio and 0.68% for the market 

portfolio. Meanwhile, the median monthly return of the small-cap portfolio was 0.18%, 

while the median for the mid-/large-cap portfolio was 0.77% and the median for the 

market portfolio was 0.96%. From these figures, it can be noted that the median was 

lower than the mean for the small-cap portfolio but higher than the mean for the mid-

/large-cap portfolio and the market portfolio. This indicates that the returns of small 

firms were characterized by a limited number of extreme positive returns, whereas the 

returns of larger firms were characterized by extreme negative returns. 

The distributional characteristics of the monthly returns reinforce this interpretation. 

The small-cap portfolio displayed positive skewness and relatively high kurtosis, 

implying a more uneven return distribution characterized by a higher number of 

extreme positive returns than extreme negative returns. In contrast, both the mid-

/large-cap portfolio and the market portfolio exhibited negative skewness and lower 

kurtosis, reflecting more symmetric return distributions characterized by a higher 

Small-cap Mid-/large-cap OMX Helsinki GI

Monthly returns

Mean 0.43 % 0.66 % 0.68 %

Median 0.18 % 0.77 % 0.96 %

Minimum -17.57 % -13.70 % -16.59 %

Maximum 15.20 % 10.91 % 11.93 %

Skewness 0.11 -0.27 -0.28

Kurtosis 1.82 0.86 0.94

Cumulative return 78.25 % 188.84 % 183.31 %

Annualized return 3.93 % 7.33 % 7.19 %

Standard deviation 4.58 % 3.81 % 4.44 %
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number of extreme negative returns than extreme positive returns. Overall, these 

findings indicate that while small firms generated considerably lower returns than large 

firms, they may still have provided high returns during some months of the period, 

which could hint at the presence of seasonal anomalies such as the January effect. 

 

4.2. Risk-adjusted returns 

 

The next part of the analysis focuses on the risk-adjusted returns of the portfolios 

following Jensen (1968). The regression results are presented in Tables 2 and 3. 

Looking at the estimated beta coefficients, the small-cap portfolio exhibited a beta of 

0.7795, while the mid-/large-cap portfolio had a slightly higher beta of 0.7996. Both 

betas were statistically significant, indicating that systematic risk explains a substantial 

share of the variation in returns, lending support to the CAPM. Interestingly, however, 

both portfolios displayed betas below one, meaning that they were less exposed to 

systematic risk. While this could indicate that firms listed in Nasdaq Helsinki were 

mostly defensive during the observation period, it could also reflect underestimated 

risk arising from risk factors not captured by the beta. 

 

Table 2: Regression for the small-cap portfolio, 2010–2024 

 

 

Turning to the risk-adjusted returns, the small-cap portfolio had a negative estimated 

Jensen’s alpha of –0.0011, corresponding to a monthly risk-adjusted excess return of 

–0.11% or an annualized risk-adjusted excess return of –1.32%. In contrast, the mid-

/large-cap portfolio produced a positive Jensen’s alpha of 0.0011, corresponding to a 

Variable Coefficient Std. Error t-Statistic p-Value

Beta (β) 0.7795 0.0508 15.34 0.0000

Jensen's alpha (α) -0.0011 0.0023 -0.50 0.6190

Observations 180

R² 0.5693

Adjusted R² 0.5669
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monthly risk-adjusted excess return of 0.11% or an annualized risk-adjusted excess 

return of 1.32%. Although the risk-adjusted excess returns of the small-cap portfolio 

were negative and those of the mid-/large-cap portfolio were positive, the results 

cannot be interpreted as meaningful evidence of either overperformance or 

underperformance due to statistical insignificance. However, because small firms did 

not generate positive risk-adjusted excess returns, the results confirm that there was 

no size anomaly in the Finnish market during the 2010–2024 period. 

 

Table 3: Regression for the mid-/large-cap portfolio, 2010–2024 

 

 

The regression diagnostics provide further insight into the explanatory power of the 

model. The 𝑅2 for the small-cap portfolio was 0.5693, meaning that 56.93% of the 

variance in portfolio excess returns could be explained by the model, while the mid-

/large-cap portfolio exhibited a higher 𝑅2 of 0.8690, indicating that 86.90% of the 

variance in portfolio excess returns was explained by the model. Since the explanatory 

power is substantially lower for the small-cap portfolio, the results indicate that the 

regression model is less effective in explaining the returns of small firms, suggesting 

that other factors than market returns play larger role in explaining their returns. 

However, since the beta coefficients of both portfolios were statistically significant and 

the Jensen’s alphas statistically insignificant, the results are consistent with the 

predictions of the CAPM. 

 

 

 

Variable Coefficient Std. Error t-Statistic p-Value

Beta (β) 0.7996 0.0233 34.37 0.0000

Jensen's alpha (α) 0.0011 0.0010 1.07 0.2880

Observations 180

R² 0.8690

Adjusted R² 0.8683
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Table 4: Diagnostic tests for the regressions 

 

 

Finally, diagnostic tests were carried out to assess the robustness of the regressions. 

The test results are summarized in Table 4. Based on these tests, the return series 

were found to be stationary, and there was no indication of functional form 

misspecification, heteroskedasticity, or first-order autocorrelation in the residuals. 

Although the residuals for both portfolios deviate from normality, this is common in 

financial return data and does not compromise the consistency of the OLS estimates. 

Therefore, the diagnostic test results indicate that the regression models are robust 

and thus support the reliability of the empirical findings. 

 

4.3. January effect 

 

The final section of the analysis examines the extended regressions incorporating the 

January dummy variable. The results of these regressions are presented in Tables 5 

and 6. The January coefficient for the small-cap portfolio was 0.0503, indicating 5.03% 

higher risk-adjusted excess returns in January compared to other months of the year. 

In comparison, the January coefficient for the mid-/large-cap portfolio was 0.0117, 

corresponding to 1.17% higher risk-adjusted excess returns in January relative to 

other months. While the January coefficient for the mid-/large-cap was smaller than 

for the small-cap portfolio, both January coefficients were statistically significant. 

Therefore, the results provide evidence of a January effect in both large and small 

firms the Finnish market during the 2010–2024 period, with the effect being particularly 

strong among small firms. 

Test / Diagnostic Small-Cap Portfolio Mid-/Large-Cap Portfolio

Augmented Dickey–Fuller (Stationarity) p = 0.0000 p = 0.0000

Ramsey RESET (Functional Form) F = 0.62, p = 0.6002 F = 0.19, p = 0.9003

Breusch–Pagan (Heteroskedasticity) χ² = 2.19, p = 0.1390 χ² = 0.42, p = 0.5175

Breusch–Godfrey (Autocorrelation) χ² = 0.12, p = 0.7277 χ² = 0.43, p = 0.5093

Skewness–Kurtosis (Normality) p = 0.0001 p = 0.0201
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Table 5: Regression with January dummy for the small-cap portfolio, 2010–2024 

 

 

After incorporating the January dummy, the Jensen’s alpha of the small-cap portfolio 

was –0.0051, corresponding to a monthly risk-adjusted excess return of –0.51% and 

a February–December risk-adjusted excess return of –5.16%. In comparison, the 

Jensen’s alpha for the mid-/large-cap portfolio was 0.0002, corresponding to a monthly 

risk-adjusted excess return of 0.02% and a February–December risk-adjusted excess 

return of approximately 0.22%. At the 5% significance level, Jensen’s alpha was 

statistically significant for the small-cap portfolio, indicating that, excluding January, 

small firms exhibited negative risk-adjusted excess returns. Therefore, the results 

indicate that in risk-adjusted terms small firms in the Finnish market underperformed 

the market during all months other than January over the 2010–2024 period. 

 

Table 6: Regression with January dummy for the mid-/large-cap portfolio, 2010–2024 

  

Variable Coefficient Std. Error t-Statistic p-Value

January (γ) 0.0503 0.0073 6.88 0.0000

Beta (β) 0.7494 0.0455 16.48 0.0000

Jensen's alpha (α) -0.0051 0.0021 -2.43 0.0160

Observations 180

R² 0.6603

Adjusted R² 0.6564

Variable Coefficient Std. Error t-Statistic p-Value

January (γ) 0.0117 0.0037 3.20 0.0020

Beta (β) 0.7926 0.0228 34.78 0.0000

Jensen's alpha (α) 0.0002 0.0011 0.17 0.8640

Observations 180

R² 0.8762

Adjusted R² 0.8748
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The inclusion of the January dummy also influenced the explanatory power of the 

model, particularly for the small-cap portfolio. In the extended regression, the 𝑅2 for 

the small-cap portfolio increased from 0.5693 to 0.6603, indicating that the inclusion 

of the January effect improved the model by 9.10 percentage points. In contrast, the 

impact on the mid-/large-cap portfolio was smaller, with the 𝑅2 increasing from 0.8690 

to 0.8762. This suggests that the January effect plays a substantial role in explaining 

the performance of small firms but contributes relatively little to the returns of large 

firms. Nevertheless, even after including the January variable, the explanatory power 

remains considerably lower for the small-cap portfolio, implying that additional factors 

may influence the returns of small firms in the Finnish market. 

 

Table 7: Diagnostic tests for the regressions with January dummy 

 

 

Finally, as in the previous section, diagnostic tests were performed to assess the 

robustness of the regressions. The test results are summarized in Table 7. As before, 

the return series were found to be stationary, and there was no indication of functional 

form misspecification, heteroskedasticity or first-order autocorrelation of the residuals- 

However, the residuals still deviated from normality, although this does not 

compromise the consistency of the OLS estimators. Therefore, the diagnostic tests 

also confirm that the extended regression models are robust and support the reliability 

of the empirical findings. 

 

Test / Diagnostic Small-Cap Portfolio Mid-/Large-Cap Portfolio

Augmented Dickey–Fuller (Stationarity) p = 0.0000) p = 0.0000

Ramsey RESET (Functional Form) F = 0.79, p = 0.5019 F = 0.18, p = 0.9112

Breusch–Pagan (Heteroskedasticity) χ² = 0.02, p = 0.8918 χ² = 0.00, p = 0.9871

Breusch–Godfrey (Autocorrelation) χ² = 0.01, p = 0.9072 χ² = 0.39, p = 0.5336

Skewness–Kurtosis (Normality) p = 0.0000 p = 0.0058
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5. Conclusions 

 

5.1. Summary of findings 

 

This thesis examined the strength and persistence of the size anomaly in the Finnish 

market during the 2010–2024 period. Using monthly market capitalization and total 

return data for firms listed on Nasdaq Helsinki, two equally weighted portfolios were 

constructed: a small-cap portfolio consisting of firms with a market capitalization below 

EUR 150 million, and a mid-/large-cap portfolio consisting of the remaining firms. The 

monthly total returns of these portfolios were then analyzed using descriptive statistics 

and two time-series regression models. The first regression model evaluated the 

portfolio returns within the CAPM framework, whereas the second regression model 

examined the existence of the January effect by adding a January dummy variable. 

The findings indicate that the size anomaly has disappeared from the Finnish market. 

The descriptive analysis showed that during the 2010–2024 period, small firms in the 

Finnish market generated substantially lower total returns than larger firms, while also 

exhibiting higher volatility. Consistent with this, the first regression confirmed that small 

firms did not generate positive and statistically significant risk-adjusted excess returns. 

Instead, the risk-adjusted excess returns for small firms were negative at –1.32% per 

year, whereas those for larger firms were positive at 1.32% per year, although both 

remained statistically insignificant. Overall, these results indicate that there was no 

size anomaly in the Finnish market during the 2010–2024 period. 

The analysis also documented that the returns of small firms were largely seasonal. 

The descriptive statistics indicated that the performance of small firms was driven by 

strong returns in a few months. This was further supported by the second time-series 

regression, which showed that small firms generated 5.06% higher risk-adjusted 

excess returns in January compared to other months of the year. In contrast, when 

January was excluded, small firms generated negative risk-adjusted excess returns of 

–0.51% per month, which was statistically significant at a 5% level. Therefore, the 

findings indicate a January effect in the Finnish market during the 2010–2024 period 

and show that, once January was excluded, small firms underperformed the market. 
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Finally, the thesis also served as an empirical test of the CAPM in the Finnish market 

during the 2010–2024 period. Since in the first time-series regression the estimated 

betas were statistically significant and the estimated Jensen’s alphas statistically 

insignificant for both portfolios, the analysis concludes that the main predictions of the 

CAPM hold for both smaller and larger firms in the Finnish market. However, the 

explanatory power of the regression models remained lower for small firms, even after 

accounting for the January effect. While this does not conclusively contradict the 

predictions of CAPM, it does suggest that a larger proportion of returns of small firms 

are driven by other factors than market risk. 

 

5.2. Suggestions for future research 

 

Since a considerable share of the variation of the returns of the small-cap portfolio 

remained unexplained, even after accounting for the January effect, this thesis 

suggests that further research is needed to investigate additional factors that may 

explain the returns of small firms in the Finnish market. Based on the literature review, 

potential explanations include non-synchronous trading and beta estimation errors, 

liquidity and transactions costs, and the extent of publicly available information. 

Because research on the size anomaly in Finland is relatively limited, examining the 

explanatory power of these factors would provide valuable insights into the underlying 

mechanisms driving returns of small firms in the Finnish market. 

Furthermore, several methodological extensions could be considered in future work. 

First, many of the classic studies, such as Banz (1981) and Berglund and Wahlroos 

(1984), construct decile portfolios to analyze the size anomaly. Therefore, an analysis 

using these types of portfolios could be valuable for better comparability with earlier 

studies. Second, while this thesis examined a relatively long historical window, it did 

not explore how the size premium may have varied across subperiods. Future studies 

could therefore analyze time-variation in the size premium, identifying whether the 

disappearance of the size anomaly is similar across all years or concentrated in certain 

time periods and economic conditions. 
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5.3. Reliability of the thesis 

 

The reliability of the findings in this thesis depends on the quality of the data and the 

robustness of the models used in the analysis. Although the dataset covered a broad 

set of firms listed on Nasdaq Helsinki, the analysis may have excluded some 

companies due to missing total return or market capitalization data from LSEG 

Workspace. This can influence the representativeness of the results. However, the 

time-series regressions performed were robust, as indicated by the statistical tests. 

Therefore, it can be concluded that, despite minor data limitations, the findings of the 

thesis are based on robust models and results can be considered reliable.
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