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The risk-return profiles of Finnish special investment funds compared to traditional
mutual funds and ETF funds

The objective of this thesis was to examine the risk-return profiles of Finnish special invest-
ment funds and compare them to more traditional mutual funds and ETF funds. This study
used Sharpe, Sortino and Omega ratios to determine the risk-adjusted performance and
Fama-French three factor model and Carhart’s four factor model to determine what factors
drive the fund’s performance. Data of the study consisted historical returns from twelve
funds including special investment funds such as forestry funds and mixed asset funds. This
study aimed to fill the research gap whit the limited research on special investment funds

and enlighten the potential abilities of alternative investments from a investor’s perspective.

The results showed significant differences in risk-adjusted performance across the funds.
Forestry funds delivered positive risk adjusted returns compared to market, but other special
investment funds underperformed relative to mutual funds and ETFs. Overall, it could not
be demonstrated that special investment funds consistently provide higher risk-adjusted re-
turns. Application of Fama-French and Carhart factor model showed that most funds were
strongly influenced by market risk. It can be stated that special investment funds differ from
more traditional ones due to lower exposures to factors. Additionally, some funds could not
be explained by the factor models suggesting excess returns are influenced by factors outside

the models.
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Application of Artificial Intelligence

This thesis Artificial Intelligence has been used as an aid to create overview, organize
ideas and improve language and text. Specifically, ChatGPT has been utilized for the
aforementioned tasks.



1 Introduction

In Finland special investment funds are part of alternative investment funds “(AIF)” and they
have differences to regular UCITS-funds “(Undertaking for Collective Investment in Trans-
ferable securities)”. Most notable difference is the fund managers permission to invest in
harder to obtain alternative investments such as unlisted companies, illiquid assets and real
assets such as forest or real estate and derivatives such as options. Common for these funds
is active fund management and lower liquidity. Another key difference for these funds is
permission to invest in a fewer range of assets compared to UCITS-funds lowering the di-
versification and raising the risk of the fund. (Nordnet, 2024)

In 2023 35,4 % of the Finnish population owned funds, stocks or both. With a 10-percentage
point growth from 25,1 % in 2013 the trend demonstrates a more active participation in
financial markets from Fins. Mutual fund ownership being at 28,6 % of the population and
having consistent annual growth, the growing interest sets a stage on examining how special
investment funds fit to the investment landscape.(Tilastokeskus, 2024) With the growing
interest on the financial markets this study assesses the risk and return differences of alter-

native investments and sheds light on current investment opportunities.

Low interest rates and significant declines in equity markets interest in alternative invest-
ments has risen. Investors have increasingly turned to alternative assets to meet their return
objectives when traditional assets offer lower yields. Alternative investments provide oppor-
tunities for reasonable returns with manageable risk levels. They also grant access to diverse
markets and strategies that are not typically available to public given knowledgeable inves-
tors and portfolio managers a substantial advantage. (Cumming, Hal} and Schweizer, 2013)

The intriguing aspect of real asset are unfamiliarity amongst investors and the diversity they

bring to an investment portfolio. Even though real assets such as real estate, farmland and



timberland can be quite different from each other regarding the economic forces driving their
performance they share a common role as diversifiers. It’s typical for assets like these to
have a weaker correlation to equity markets. Research concluding these assets showed that
with two or more asset classes included into a portfolio risk was reduced because enhance
in diversification and minimizing of the non-systematic risk. (Chambers, D.R., Black, K.H.,
and Lacey, N.J., 2018) (Andelinovi¢ and Skunca, 2023) Concluded that incorporating alter-
native investments into portfolios can positively increase return, efficiency and risk manage-

ment.

Traditional way of viewing institutional investing has evolved significantly over the past 150
years. Investments that were once considered unsuitable for institutions such as small-cap
stocks and lower rated bonds are now mainstream. Concept of alternative investment refers
to expanding investment options beyond typical products used by conservative institutional
investors. Recently this has included real assets, hedge funds structured products and private
equity. It has been shown that early adopters of innovations often have obtained the first
mover advantage of better returns and lesser risk. (Chambers, D.R., Black, K.H., and Lacey,
N.J., 2018)

Building on previous research of funds, the study employs similar performance measure-
ments that are commonly used in similar studies. With the research on special investment
funds in Finland being scarce the study aims to enlighten the investment landscape and con-

tribute to former studies filling the research gap.

1.1 Research questions & Objectives

Obijection of the study is to compare Finnish special investment funds risk-return profiles
related to mutual funds and ETFs. Study consists of evaluating risk adjusted returns and
analysing what factors contribute to the performance of these funds. Goal of the study is to
bring better understanding of how these investment products compare to more traditional

and well-known ones.



This study contains two main research questions:

“How do special investment funds perform compared to traditional mutual funds and ETFs

in terms of risk-adjusted returns?”

“What factors significantly influence the risk profiles of Finnish special investment funds

in contrast of traditional mutual funds and ETFs?”

Research questions aim to provide a comprehensive understanding of risk-return profiles
of special investment funds and analyse the factors driving excess returns of the funds.
This study aims to highlight unique features of these funds and clarify their position in the

investment landscape.

1.2 Limitations

Due to special investment funds being a newer product in Finland this study cannot give
insight into longer-term comparison. Selection of the funds also might have survivorship
bias consisting only the funds that have survived the research period and ignoring those who
closed. It’s possibility that this bias can skew the results and lead to more optimistic view of
the risk-return profiles. With significant market events concurring during research period
and affecting the fund performance the historical data may not be able to accurately predict
future performance. Research methods concluding a benchmark of risk-free return may have
different results depending on the metric and with the timeframe of seven years this study

cannot give insight into longer term performance of used funds.

1.3 Research structure

This thesis is organized to six chapters. First, the introduction and after that theoretical

framework covering relevant economic theories, special invest funds and prior research on



topic. Second chapter contains coverage of the essential factor models used in the study.
Third chapter of the thesis contains explanation on the methodology and data used in the
analysis of the funds, providing explanation on Sharpe, Sortino and Omega ratios as well as
details on the timeframe and the selected funds. Final chapter’s present results of the study
having also discussion of the findings relating to existing research, and the conclusions,

where future research ideas are proposed.

2 Theoretical framework

Theoretical framework for the thesis is covered in this chapter. This study we will investigate
the risk and return profiles of special investment funds and compare them to more traditional
mutual funds and ETFs. Firstly, framework goes through the important terms of the study
like ETFs, alternative investments and special investment funds. After that we’ll go through
the theories regarding the study like modern portfolio theorem and CAPM and explain Fama-
Frenches and Carhart’s factor models and their relevance to the thesis. These models are

reviewed based on their predictable capabilities and their context regarding this thesis.

In the literature review we concentrate on the theory of alternative investments and their
characteristics focusing on diversification and liquidity. We also go through the risks spe-
cific to alternative investments and go through the former studies on alternative investment
funds, liquidity and risk-return. This section also discusses why different research findings

may vary depending on the types of investments and market conditions.

2.1 Special investment fund

Special investment fund is a type of fund where the fund manager has the permission to

invest in a fewer assets and alternative investments. All special investment funds fall into



the category of alternative investment funds and common for the funds is the active style of

management. (Nordnet, 2024)

2.2 Exchange traded funds

Exchange traded fund or ETF for short is a type of investment fund that holds a collection
of assets such as stocks or bonds. ETFs are traded on a stock market during trading hours
making them function similarly to individual stocks. By purchasing an ETF investor can
gain ownership of the underlying assets in proportion to their investment. ETFs are versatile
and cost-efficient making them suitable for both short and long-term investment strategies.
(Baker, Filbeck and Kiymaz, 2019)

2.3 Mutual funds

Mutual funds can contain many stocks, bonds or other investments all in one. These funds
try to identify opportunities in the market, and they enable the change to invest in profes-
sional management. Investors don’t own the assets that fund invests in, but they own part of
the fund. Fund gathers money from many investors and use it to buy assets and other secu-
rities from financial markets. ts. For these services funds charge fees for operating the fund

and fund shareholders take part in the expenses regarding the operating of the fund.

2.4 Efficient markets

In his article (1970) Eugene Fama defined the concept of market efficiency which set the
foundation for hypothesis of the efficient markets. Fama suggests that in an efficient market
asset prices incorporate all accessible information completely. Fama categorized market ef-
ficiency into three categories reflecting on how much information is incorporated to prices.
The levels of efficiency are: Weak form, Semi-strong form and Strong form. When the mar-
ket prices react to new information rapidly and accurately the market is efficient. When the
market is efficient it is nearly impossible to predict prices or achieve abnormal returns that

consistently outperform the market. (Fama, 1970)



2.5 Modern portfolio theory and risk-return concepts

Modern portfolio theory is based on Markowitz’s (1952), (1959) book and article. He sug-
gested that investors aim to achieve the highest possible return for a specific level of risk.
This led to a concept of the efficient frontier. This approach emphasized that assets should
not be selected in isolation but based on their interactions with each other leading to portfo-

lios with the same expected return but lower overall risk. (Elton and Gruber, 1997)

Capital Mariet
_* Line (CML)

Efficient
Frontier

Expected Return

Risk Free
Rate

Standard Deviation

Figure 1. The efficient frontier and CML

2.6 Capital Asset Pricing Model

Capital Asset Pricing Model (CAPM) is a financial model used to estimate expected returns
of an asset based on systematic risk or market risk represented by beta. This beta measures
how much the assets return correlate with overall market movements. Expected return is
calculated as the risk-free rate is added to the product of the asset’s beta and the market risk
premium. Higher beta indicates higher market sensitivity which demands higher returns as
compensation for additional risk (Lintner, 1965; Sharpe, 1964). (Chen, 2003)

The model for CAPM goes as follows:



E(ri) =rf + Bi[E(rm) — rf]

Where rf is the risk-free interest rate, E is the expectation operator, E(ri) is the expected
return of the asset, E(rm) is the expected marker return and Bi is the market beta measuring
the systematic risk of the asset. (Chen, 2003)

Empirical evidence has highlighted the limitations of CAPM model suggesting its assump-
tions may not hold in a real-world setting. CAPM model relies on several key assumptions
which goas as follows: No constraints on investment choices, investors are risk averse, there
is only one period, information is complete and rationally processed and the markets are
perfect. (Blitz, Falkenstein and Vliet, 2014)

CAPM showed that higher stock returns could be associated with higher risk betas. However,
there is also critique of the model lacking empirical evidence of the model. Relationship with
Beta and Return has also been proven nonlinear with some predicted returns. Research has
also shown that there are other influential factors suggesting that CAPM model overlooks
some of the reasons for returns of the stock. These issues led to development of multi-factor
models such as Fama-Frenches three- and five-factor models and Carhart’s four factor
model. (Dempsey, 2013)

2.7 Fama-French three factor model

The Capital Asset Pricing Model was expanded upon by Eugene Fama and Kenneth French
with the development of the Fama-French three factor model. The model was enhanced by
adding two additional factors to better explain asset returns. In addition to market factor used
in CAPM capturing the premium for investing in the stock market over a risk-free rate, Fama
and French included size and value factors representing characteristics that affect returns
beyond market risk alone. This improved on the CAPM’s ability to explain variations in
stock returns across different companies, sectors and time periods. (Fama and French, 1992)



Ri—Rf = a+ fm(Rm — Rf) 4+ Bs X SMB + Bv x HML + €

Where Ri represents the return on a specific portfolio or stock, Rf is the risk-free interest
rate, the return with minimal risk, Rm is the return on the market portfolio, « is abnormal
returns which is unique advantage (or disadvantage) the stock or portfolio might have, fm
is the sensitivity to the market premium, SMB is the size premium representing additional
returns observed in smaller companies compared to larger ones, £S is the sensitivity to the
SMB factor, HML is the value premium representing returns associated with stocks that have
high book-to-market ratios, Sv is the sensitivity to the HML factor, and ¢ is the error term.
(Fama and French, 1992)

By including more factors to the initial CAPM model Fama-French were able to explain
over 90% of the portfolio returns in contrast to CAPM which was able to only explain 70%
on average. Despite this the model has also received critique for being county-specific, sug-
gesting that the factors should be more localized to better predict diversified returns. More
recently Fama and French have also introduced a five-factor model capturing the effects of

profitability and investment. (Diallo, Bagudu and Zhang, 2023)

The Fama-French three factor model has its limitations. It has been found that number of
variables such as market volatility, inadequate proxy measures, market liquidity constraints
and unpriced risk factors contribute to poor performances from the model. The model also
has problems when inducting to certain foreign markets suggesting that local factors should
be included in the model. Poor equity explanations, inadequate explanations of variance in
returns when stocks are resolved by size and value and failure to accurately represent cross-
section of average gains to portfolios are some of the shortcomings when the FF3F has been
implemented into foreign markets outside the US. (Benali, Lahboub and El Bouhadi, 2023)



In this study the Fama-French three-factor model gives a deeper framework to evaluate and
compare the Finnish special investment funds to more traditional funds. In the context of
this study the three-factor model offers simplicity by focusing on the market, size and value
factors. Fama-Frenche’s five factor model could offer additional insights, but the complexi-
ties of the model don’t align with the specific focus of the study. Analysing differences
across these fund types with Fama-French three factor model helps to capture return-driving
characteristics beyond what single-factor CAPM can explain with broad academic applica-

tions and good explanatory power.

2.8 Carhart’s model

Carhart’s four-factor model extends the Fama-French three-factor model by incorporating
an additional momentum factor. This model showed that mutual funds with strong past per-
formance often showed results partly because momentum effects which was not factor in the

previous models. (Khoa and Trong Huynh, 2023)
Carhart’s model goes as follows:
Ri—Rf = a+ fm(Rm — Rf) + Bs X SMB + v x HML + Bw x WML + ¢

where WML is the excess returns based on the momentum and Sw is the sensitivity to mo-

mentum factor.

The Carhart four-factor model’s empirical strength over CAPM and Fama-Frenches three
factor model has led to varied findings in academic research across different markets. Studies
suggest that Carhart’s model surpasses the three-factor model explaining stock performance
as seen in an analysis done to Warsaw Stock Exchange. In addition, some researchers have
found that the model can predict returns more accurately in developed markets. However,
studies done to emerging markets such as the Nigerian Stock Market indicate that the model
may offer superior predictive value but the Fama-French model and Carhart model don’t

always fully adapt to developing markets. Carhart’s model adds valuable insight into
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momentum driven performance, but its applicability may vary depending on market ma-
turity. (Khoa and Trong Huynh, 2023)

Carhart’s model provides a more comprehensive analysis of special investment funds by
showing how much of their performance is linked to successfully capturing trending assets
along with the other factors. Momentum effect is particularly relevant in actively managed
funds aiming to capitalize on market trends. This model helps to assess the effectiveness of

actively managed funds and to further explain what affects the fund’s performance.

2.9 Alternative investments

Outside stocks, bonds or cash alternative investments are all the classes that don’t fulfil the
characteristics of these three traditional assets. Alternative investments can be placed in two
broad categories. Traditional ones which conclude real estate, private equity and commodi-
ties and more modern alternatives that are managed futures, hedge funds and distressed se-

curities. (Cumming, HalR and Schweizer, 2013)

Even though alternative investments can differ from each other a lot they do share similari-
ties. Common for alternative investments is a relatively illiquid nature and high cost of pur-
chase and sale compared to more traditional investments. Other characteristic is the difficulty
of appraising these assets due to complexity of establishing valid benchmarks for appraising.
Many of alternative investment opportunities are inaccessible or unsuitable for the public
due to complexity and structure. Alternative assets can demand due diligence and compre-
hensive analysis making them challenging for average investors. Additionally, the structure
of alternative investments often involves private offerings only accessible to investors with
a lot of capital or institutions. According to U.S Securities and Exchange Commission (SEC)
these investors are generally someone higher net worth with some opportunities even requir-

ing a minimum of $5 million in assets. (Cumming, HaR and Schweizer, 2013)
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Alternative investments are appealing for their potential as diversifiers despite the barriers.
Generally lower correlation between traditional investments and alternative investments
helps to spread the risk across different asset types making them a attractive option for in-

vestors. (Cumming, HaRR and Schweizer, 2013)

Study concluded on the role of commodities in portfolio diversification and crisis impact
showed positive impact on diversification and alternative assets. In the pre-pandemic period
asset like stocks of non-mining companies, the GSG commodity index and wheat futures
showed strong diversification benefits due to low correlations with traditional assets. During
the pandemic market dynamics shifted weakening correlations among traditional assets and
increasing correlations within commodities especially gold. This shift impacted diversifica-
tion benefits. Study concluded that during the pandemic traditional portfolios performed well
for high-risk investors while diversified portfolios with commodities were suitable for risk-

averse investors. (Stulec, I., Bakovi¢, T., & Dzalto, 1., 2024)

Study on real estate, farmland and timberland as diversifiers showed ability to reduce port-
folio risk. All three assets had weak correlation to Russell 3000 stock index and showed that
portfolios with two or more asset classes reduced risk compared to one asset portfolios.
(Chambers, D.R., Black, K.H., and Lacey, N.J., 2018)

The low correlation allows alternative investments to potentially reduce overall portfolio
volatility making them valuable for asset allocation. However, simply adding alternative in-
vestments to portfolio does not guarantee improved risk-adjusted returns. Studies suggest
that alternative investments can enhance the performance, but benefits vary depending on

the specific asset class and investor profile. (Cumming, Hal? and Schweizer, 2013)
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2.10 liquidity in alternative investments

Alternative assets like real estate are generally quite illiquid. More traditional investments
such as stocks and ponds offer liquidity where value is determined through market and trans-
action costs are relatively low. Highly illiquid assets cause problems in valuation, and they
cannot be analysed with the same methods that are used in stocks or bonds. Appreciation of
real assets require reliable indications of past volatility, performance and anticipated volatil-
ity. Traditional assets don’t commonly have these challenges because they trade in the public
markets. (Chambers, D.R., Black, K.H., and Lacey, N.J., 2018)

Paper examining the impact of incorporating liquidity constraints into portfolio optimization
particularly alternative assets indicated that investors should carefully balance risk return

and liquidity objectives when incorporating volatile assets. (Barro et al., 2024)

2.11 Review of former studies

Study conducted about commercial farmland and timberland REITs showcased that while
these assets are exposed to the volatility of commodity prices benefits from stable growth in
yields and land value help to offset the risks. This illustrates unique risk management char-
acteristics of alternative investments compared to more traditional asset classes.(Baral and
Mei, 2023)

Studies on the Finnish market and alternative assets have also shown that alternative assets
can help reducing the portfolios risk. Study conducted utilizing modern portfolio theory
showecased that incorporating Finnish real estate and forest assets into mixed-asset portfolios
helped to reduce risk when incorporated into the portfolios. (Parviainen, 2024) Another
similar study on Finnish timberland funds showed diversification benefits of Timberland

Funds showing especially benefits in the low-risk portfolios. Adding timberland assets
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increased Sharpe ratio of the portfolio by 0.40 on average nearly doubling it particularly in
the low-variance portfolios. Inclusion of timberland funds also showed shift in efficient fron-
tier reducing the variance levels for portfolios return levels between 8-15%. S-Pankki Metsa
C showed a return of 10% with only 8% in variance, whereas two-asset portfolios had a
variance of 22%. UB Metséanomistaja also showed significantly lower variance compared to
two-asset portfolios with a variance of 3.8% maintaining a 5.8% return compared to return
of 5.8% and a variance of 12.89%. Compared to Timberland REITs in the U.S market Finn-
ish timberland funds had more conservative returns, lighter cost structure and flexible man-

aging costs. (Aminoff, 2024)

Study which applied Fama-French three factor model for 22 US publicly traded lodging
REITs over 20-year period showed that correlation to all three factors was significantly af-
fected by time in the market and the mean market capitalization. Generally, a lower time
frame in the market and lower market capitalization lowered the significant correlation.
Higher the market capitalization of the fund and the higher timeframe on the market the
higher exposure was to market risk. This affect could explain the trend where REITs change

their ownership structure to minimize risk exposure. (Jackson, 2020)

Another study which compared the performance of Private- and Public-Equity Timberland
investments found out that Private-equity Timberland outperformed the market with lower
systematic risk, whereas the public-equity timberland investments performed more similarly
to the market. They also had a positive alpha linked to institutional investors patience and
embedded strategic options. This may also be related to the liquidity risk of institutional
investors with a longer horizon of the investments. Overall decreasing trend in beta for the

dynamic portfolio of forestry firms shows lesser risk. (Mei and Clutter, 2010)

2.12 Research hypothesis

This thesis investigates the differences in risk-return profiles between Finnish special invest-

ment funds and more traditional mutual funds and ETFs. Ho of the study is that there is no
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notable difference between the risk adjusted returns suggesting no unique diversification or

performance benefits. The hypothesis for the research questions goes as follows:

“How do special investment funds perform compared to traditional mutual funds and ETFs

in terms of risk-adjusted returns?”

Ho: Risk adjusted returns of Finnish special investment funds do not offer higher returns

compared to traditional mutual funds and ETFs

Hi: Finnish special investment funds provide higher risk-adjusted returns compared to tra-

ditional mutual funds and ETFs.

Hypothesis is supported by previous findings who suggest that alternative investments often
achieve reasonable returns with manageable risk due to their unique asset composition. By
employing metrics like the Sharpe, Sortino, and Omega ratios this study aims to test whether
the risk-return profiles of these funds provide unique diversification benefits or improved
returns. (Chambers, D.R., Black, K.H., and Lacey, N.J., 2018)

“What factors significantly influence the risk profiles of Finnish special investment funds

in contrast of traditional mutual funds and ETFs?”

Ho: There is no significant differences in the factors between Finnish special investment

funds and traditional mutual funds and ETFs

H.: Factor models reveal that Finnish special investment funds have unique factor exposures

distinguishing their risk profiles from traditional mutual funds and ETFs

As noted by Cumming et al. (2013), alternative funds frequently include assets with different
return patterns and volatilities compared to traditional assets. This implies that their exposure

to specific factors like size, value or momentum differs from traditional funds and ETFs



15

3 METHODS

3.1 Risk-adjusted performance

This study uses Sharpe, Sortino and Omaga ratios to measure risk-adjusted performance.
This chapter introduces the Ratio’s given the formulas and explanations for them. Formulas
used are well-established metrics and all offer a unique perspective to risk adjusted returns
of the funds.

3.1.1 Sharpe Ratio

Sharpes ratio is a way to assess whether a funds return is adequate given its risk level. The
Sharpe Ratio is determined by taking the portfolio’s return above the risk-free rate and di-
viding them by a standard deviation over specific period. Ratio shows additional returns
created measured per risk unit. (Sharpe, 1994)

Sharpes Ratio can be calculated with:

Rp_Rf

Sharpe Ratio =
Op

Where R, is the expected return of the portfolio, R, is the risk-free rate (typically the return

of a government pond or other low risk asset) and o,, is the standard deviation of the portfo-

lio’s excess return. In this thesis monthly Euribor rate is used as a risk-free rate based on the

geographical location of the funds.

3.1.2 Sortino Ratio

Sortino Ratio accounts for returns that fall below the set minimum acceptable return differ-

ing it from Sharpe’s Ratio. Generally, investors value upside risk differently from downside
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risk and standard deviation does not align with the natural preference for gains over losses.
By excluding positive returns from volatility, the ratio provides a better risk-adjusted per-

formance metric reflecting the investors aversion to downside risk. (Schneider, 2010)

Rp B Rf
Og

Sortino Ratio =

Where R, is the portfolios return, Ry is the risk-free rate and o is the downside deviation

focusing on the returns below the risk-free rate.

Studies have shown that when there are more than a few returns below the risk-free rate
Sortino Ratio has a high predictive power weather the returns are positively skewed or asym-
metrical. (Schneider, 2010)

3.1.3 Omega ratio

Created by Keating and Shadwick in 2002, the Omega ratio is a tool for assessing asset
performance. It analyses returns in relation to risk taken. Unlike the Sharpe Ratio which
relies on the mean and variance of returns Omega ratio examines the entire return distribu-
tion capturing more complex aspects of performance. It separates returns into two categories:
gains (returns above a specified target) and losses (returns below this target). By comparing
these weighted gains and losses, the Omega ratio provides a more comprehensive analysis
on the returns related to risk. (Malhotra, 2024)

[ - F(x)]dx
f_rooF(x)dx

Q(r) =

Where r is the threshold or target return, F(x) is the cumulative distribution function of
returns, the numerator represents the area under the return distribution curve above the
threshold (upside potential) and the denominator represents the area under the curve below
the threshold (downside risk). The target threshold in this study will be the STOXX Europe
600 index.
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STOXX Europe 600
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Figure 2. Development of STOXX Europe 600 index

3.2 Risk free rate

Risk free rate has a special role in finance especially when measuring investment and risk.
This rate measures secure and certain return making it the fundamental component in many
financial models and calculations. Short term government bonds are typically used as a risk-
free rate because of their value being insensitive to interest rate fluctuations and there being
an offering of a nominal return that can be realized by holding the investment to maturity.
(Zaimovic and Mrkonja, 2010)

This study utilizes the Euribor rate obtained from Suomen Pankki. Euribor rate monthly
bases is used as a risk-free rate in the calculations for the risk-adjusted performance metrics
as well as a factor in the regression analysis of Fama-French three factor model and Carhart’s
four factor model. Euribor has been chosen given the geographical location of the funds.
Euribor rates were slightly negative for a long-time but inflation and geopolitical situation
in Europe Euribor rates have spiked up.
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1 month Euribor rate
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Figure 3. Development of 1-month Euribor rate

3.3 Factor analysis

In this study the Fama & Frenches three factor model and Carhart’s four-factor model is
used to analyse the sources of returns beyond the market risk. By adding more factors these
models are expansion to Capital Asset Pricing Model. The Fama-French model reflects on
the extra returns expected from investing over a risk-free rate along with the additional re-
turns seen in smaller companies compared to larger ones and a return associated to stocks
that have high book-to-market ratios (Fama and French, 1992). In addition to the three-fac-
tor model Carhart’s four-factor model incorporates the momentum factor winners minus
losers capturing the tendency of past performers continuing to perform well. Due to ac-
tively managed nature of the funds this model allows to analyse if the funds benefit from
such strategies. (Khoa and Trong Huynh, 2023). The factors for the study are obtained
from Kenneth R. French data library. This study assumes that the factors are measured ac-
curately and that the data is reliable. However, any inaccuracies in the measurements could

influence the results and require caution when interpreting.
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This thesis conducts a multiple regression analysis with Microsoft Excel. The results of the
regressions allow us to determine what are the primary drivers of returns of the funds. This
happens by interpreting the significance and size of each coefficient and comparing funds
to each other providing insight into the risk-return profiles across the funds. In this study a
significance level of 0.05 is used which corresponds to a 95% confidence interval. Normal-
ity and linearity were assessed graphically, and no significant deviations from these as-

sumptions were observed.

Regarding the analysis the correlation between factors indicates the relationships between
the independent variables are all relatively low in the three-factor model. These values sug-
gest no strong linear relationships between the independent variables reducing concerns
about multicollinearity. The Variance inflation Factor (VIF) also shows that with values all
below five there is no indication of significant multicollinearity between independent vari-
ables. This suggests that with no high correlation multicollinearity is not issue in the re-
gression model. (Appendix 1)

In Carhart’s model the WML factor shows moderate correlation between the Mkt-Rf and
HML factors. The VIF test shows values under five which reduces the concern of multicol-
linearity. This suggests that multicollinearity is also not an issue in the Carhart’s four fac-

tor model. (Appendix 1)

Apart from three funds in the analysis autocorrelation, heteroscedasticity or both was de-
tected. Autocorrelation was detected with Breusch-Godfrey test. Heteroscedasticity was
first examined using residual plots and after that confirmed using Breusch-Pagan test. To
address these issues in addition to using OLS the Newey-West estimator was applied. The
Newey-West correction influenced the standard errors and p-values increasing their magni-
tude. This adjustment made the model more robust and accurate by accounting for poten-
tial distortions caused by autocorrelation and heteroskedasticity in the residuals. This cor-
rection made results more reliable by mitigating the effect that violate the regressions as-

sumptions. (Appendix 2)
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3.4 data and timeframe

Data from the study is collected from Refinitiv database. The study is conducted with eight
different funds with the legal structure of special investment fund, two mutual funds and
two ETF’s. Data is collected from the period of 2017-2024. The dataset consists of 82 ob-
servations from monthly returns over a seven-year period. The sample size is deemed suffi-
cient for conducting a multivariate regression analysis with three and four explanatory var-
iables. This amount of data is suited for the chosen method capturing the short-term effects
of variations and trends contributing to reliability of the results. Dividends paid by the
funds have been considered and included in the calculations.

3.5 Special investment funds, mutual funds and ETF’s

This study consists of a risk-return analysis of 12 funds: Eight funds with the legal struc-
ture of special investments fund, two actively managed mutual funds and two ETFs. Four
of the special investment funds invest primarily in real assets while the other four are

mixed assets funds. All data from the funds have been collected from Refinitiv’s database.

SPECIAL INVESTMENT FUNDS

S-BANK FOREST C

S-BANKHOUSING A

OP-FOREST OWNER FUND B

UB GLOBAL REAL ESTATE EQUITY A

R2 CRYSTAL A

AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B
UB SMART A

SAASTOPANKKI TASAPAINOINEN B

MUTUAL FUNDS

OP-WORLD A

NORDEA EUROPEAN STARS FUND A GROWTH EUR




21

ETF

ISHARES STOXX EUROPE 600 UCITS ETF (DE)
SELIGSON & CO OMX HELSINKI 25 ETF
Table 1. Selected funds

Focusing on real estate and forest investments S-pankki forest A and OP forest owner fund
B invest in Finland and European economic area. S-pankki forest A aims to generate prof-
its through sales of timber and appreciation in forest property value while OP forest owner
fund B aims to generate returns from forest properties that can be developed and enhanced

in value.

Real estate focusing S-pankki Asunnot A and UB global real estate equity A invest directly
in the housing market or globally listed real estate companies such as REITs providing

steady cash flows and lower risk for straight real estate investments.

In mixed asset funds OP R2 Crystal aims to achieve high returns in the long term relative
to the risks. Fund aims for efficient risk-return ratio by investing into different hedge
funds. Funds’ assets are normally invested in 10 to 25 hedge funds.

Aktia Varainhoitusalkku+ Tuottohakuinen B, UB Smart A and Saastopankki
Tasapainoinen B take part in investment activies diversely across carious asset classes
invluding stocks, fixed-income instruments and alternative investments. The funds aim for

efficient risk-return relationship through diversification.

Representing the mutual funds study has selected Nordea European Stars fund and OP-
World fund. With OP investing in stocks globally and Nordea focusing on equities and eg-

uities related securities issued by companies in Europe. Both funds are actively managed.

ETFs of the study are iShares Core EURO STOXX 50 UCITS ETF which tracks perfor-
mance of the STOXX Europe 600 price index as closely as possible and Seligson & Co
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OMX Helsinki 25 ETF which aims to track OMX Helsinki 25 equity index as closely as

possible. Both ETFs are passively managed and lower in cost.

Selected funds represent a broad range of investment strategies with different asset classes
and management styles giving the study a comprehensive basis for comparing the risk-re-
turn profiles. Diverse characteristics align with the objective of the study giving insight on

what drives the performance across different fund types.

4  Results

4.1 Risk-adjuested metrics

With Sharpe ratio we can measure the risk-adjusted return of a fund comparing returns to
investors risk. Positive returns indicate that the fund has delivered above the risk-free rate

per unit of risk and negative ratios imply that fund has underperformed when risk has been

considered.
S-BANK FORESTC 0,05
S-BANK HOUSING A -0,20
OP-FOREST OWNER FUND B 0,02
UB GLOBAL REAL ESTATE EQUITY A -0,07
R2 CRYSTALA -0,10
AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B -0,06
UB SMART A -0,10
SAASTOPANKKI TASAPAINOINEN B -0,08
OP-WORLD A 0,02
NORDEA EUROPEAN STARS FUND A GROWTH EUR -0,01
ISHARES STOXX EUROPE 600 UCITS ETF (DE) -0,02
SELIGSON & CO OMX HELSINKI 25 ETF -0,01
STOXX Europe 600 -0,04

Table 2. Results of Sharpe Ratio

Due to high Euribor rates in the past months most of the funds have not been able to keep
up and have fallen to negative ratios. Only special investment funds investing in forest S-
bank forest (0.05) and OP-forest owner (0.02) along with OP-world mutual fund (0.02) have
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been able to deliver above the risk-free rate. These funds have performed the best with at
least a positive risk-adjusted returns. The reasons for the higher returns in forestry funds

could be stable and more predictable returns and the lower correlation to market.

Other special investment funds including mixed asset funds and real estate funds have nota-
bly negative Sharpe ratios reflecting weak returns relative to the risk assumed. S-bank hous-
ing (-0.20), R2 Crystal (-0.10) and UB Smart (-0.10) were the biggest underperformers in

the period with other similar funds also struggling.

Comparison ETF’s and Nordea’s European fund (-0.01) have a slightly negative Sharpe ra-
tio. They performed almost on par with the benchmark but still showed slightly poorer risk
adjusted performance. Notably they still performed better compared to the other funds with

deeply negative Sharpe ratios.

The STOXX Europe 600 index (-0.04) is shown as a benchmark for European equities with
also a slightly negative Sharpe ratio. This suggest that many funds in the area failed to out-

perform the risk-free rate set in the study.

The Sortino Ratio measures risk-adjusted returns but only focuses on the downside risk (neg-
ative deviations from the target or required return). Higher the ratio the better returns are

relative to its downside risk.

Fund SORTINO

S-BANK FOREST C 0,08
S-BANK HOUSING A -0,24
OP-FOREST OWNER FUND B 0,04
UB GLOBAL REAL ESTATE EQUITY A -0,09
R2 CRYSTAL A -0,15
AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B -0,11
UB SMART A -0,15
SAASTOPANKKI TASAPAINOINEN B -0,13
OP-WORLD A 0,03
NORDEA EUROPEAN STARS FUND A GROWTH EUR -0,02
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ISHARES STOXX EUROPE 600 UCITS ETF (DE) -0,03
SELIGSON & CO OMX HELSINKI 25 ETF -0,01
STOXX Europe 600 -0,07

Table 3. Results of Sortino Ratio

Positive Sortino Ratios were also from S-Bank Forest (0.08), OP-Forest Owner (0.04) and
OP-World (0.03). Modest positive Sortino ratios suggest that funds offer returns with a rel-

atively manageable downside risk. These funds outperformed the market and other funds.

Poorest performance was from S-Bank Housing (-0.24). Also, R2 Crystal (-0.15) and UB
Smart (-0.15) showed poor performance and had highest exposure to downside risk with
returns consistently falling short of the risk-free rate. Other special investment funds had

negative Sortino Ratios indicating underperformance in the period.

Comparison ETF’s and Nordea’s mutual fund performed almost on par with the benchmark
also having better ratios than many of the special investment funds. STOXX Europe 600 (-
0.07) as a market benchmark reflects poor market conditions overall. Actively managed

funds had challenging market conditions with high risk-free rates to beat.

The Omega Ratio is a measure of risk-adjusted performance that evaluates the probability -
weighted ratio of returns above a threshold versus returns below it. Unlike simpler metrics
Omega Ratio considers entire return distribution and a ratio greater than 1 indicates that the
fund delivers above the threshold more often than below it. The used threshold of the ratio
iIs STOXX Europe 600 index.

S-BANK FOREST C 1,19
S-BANK HOUSING A 0,84
OP-FOREST OWNER FUND B 1,15
UB GLOBAL REAL ESTATE EQUITY A 0,85
R2 CRYSTAL A 0,99
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AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B 1,01
UB SMART A 0,91
SAASTOPANKKI TASAPAINOINEN B 0,94
OP-WORLD A 1,46
NORDEA EUROPEAN STARS FUND A GROWTH EUR 1,28
ISHARES STOXX EUROPE 600 UCITS ETF (DE) 1,78
SELIGSON & CO OMX HELSINKI 25 ETF 1,20

Table 4. Results of Omega Ratio

Positive performers were the ISHARES Stoxx Europe UCITS ETF (1.78) which tracks the
performance of the index, SELIGSON & CO OMX Helsinki 25 ETF (1.20), OP-World
(1.46), Aktia varainhoitosalkku + (1.01), Nordea European Stars (1.28) and both forest funds
with S-Bank Forest (1.19) and OP forest Owner (1.15). These funds performed well in risk-
adjusted returns and delivered good results with manageable downside risk to the market.

Lowest performance came again from S-Bank Housing (0.84), UB Global Real Estate (0.85),
UB Smart (0.91) and R2 Crystal (0.99). These funds struggled to generate consistent positive

returns compared to its downside.

4.2 Fama-French factor analysis

The Fama-French factor analysis assesses funds returns by considering three explanatory
variables, Market risk, Small minus big and High minus low. For each fund key metrics
include R? and adjusted R? indicating how well the model explains the funds returns, F-
statistic (ANOVA) testing models overall significance and p-values showing the statistical

significance of individual factors.

FAMA-FRENCH THREE FACTOR Adjusted

MODEL R"2 R"2 F(ANOVA) p (ANOVA) Mkt-RF p SMB p HML p
S-BANK FOREST C 0,0610 0,0249 1,6882 0,1764 0,0574  0,5357 -0,0020 0,2314 -0,0018 0,1418
S-BANK HOUSING A 0,0768 0,0413 2,1623 0,0992 0,1619  0,0218 0,0000 0,9969 -0,0007 0,4464

OP-FOREST OWNER FUND B 0,0610 0,0249 1,6882 0,1764 0,0574  0,5357 -0,0020 0,2314 -0,0018 0,1418
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UB GLOBAL REAL ESTATEEQUITYA 0,7711 0,7623 87,5804 0,0000 0,9954  0,0000 0,0076 0,0003 0,0016
R2 CRYSTALA 0,1465 10,1136 4,4615 0,0060 0,1607  0,0571 0,0017 0,2971 0,0003
AKTIA VARAINHOITOSALKKU+

TUOTTOHAKUINEN B 0,8168 0,8098 115,9527 0,0000 0,6036  0,0000 0,0023 0,0092 -0,0016
UB SMARTA 0,8316 10,8251 128,3597 0,0000 0,5453  0,0000 0,0024 0,0013 -0,0001
SAASTOPANKKI TASAPAINOINENB  0,8792 0,8746 189,2400 0,0000 0,5968  0,0000 0,0028 0,0007 -0,0006
OP-WORLD A 0,8374 10,8311 133,8824 0,0000 0,8541  0,0000 0,0021 0,0639 -0,0020
NORDEA EUROPEAN STARS FUND

A GROWTH EUR 0,9313 0,9286 352,2052 0,0000 1,0600 0,0000 0,0016 0,1301 -0,0010
ISHARES STOXX EUROPE 600

UCITS ETF (DE) 0,9861 0,9856 1843,7909  0,0000 0,9859  0,0000 0,0007 0,0387 0,0001

SELIGSON & CO OMX HELSINKI 25

ETF

0,8110 0,8037 111,5460 0,0000 0,9002 0,0000 0,0054 0,0002 -0,0006

0,2367

0,6690

0,0013

0,9171

0,1731

0,0018

0,1485

0,6562

0,4348

Table 5. Regression data on Fama-French factor model

R2 Crystal, S-Bank Forest, S-Bank housing and OP-Forest funds have low explanatory
power and similarly have low explanatory power after accounting for model complexity. For
the latter three the model’s overall significance is also over the selected significance indicat-
ing that the model does not explain the excess returns of the funds. Other factors such as
specific sectoral trends in forestry could explain performances better. Other than these four
funds the Fama-French three factor model has a high explanatory power over the excess

returns.

Unlike the other funds investing highly on physical Real assets the UB Global Real Estate
Equity fund has a high explanatory power with a strong relationship with the market factor
and positive exposure to SMB suggesting that its highly sensitive to market movements.
Real estate investments tend to be influenced by macroeconomic conditions, interest rates

and market sentiment which could explain the strong market sensitivity in this case.

For the funds that have mixed assets biggest exposure is the movements of the market. With

minor tilts towards small-cap stocks and minor exposure to HML factor. Although the
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market is the prominent performance indicator the exposure is lesser compared to mutual
funds and ETF’s. This may indicate to more stable alternative with a less pronounced factor

loading.

Actively managed mutual funds also had high explanatory power aligning them well with
the Fama-French model. Nordea’s fund had a positive exposure to the market indicating a
high sensitivity to overall market movements. Weak exposure to the other factors suggests
that fund’s performance is not driven by these factors with OP world fund having similar

results excluding small positive exposure to SMB.

ETF tracking the STOXX Europe 600 performance had the highest explanatory power which
makes sense because the tracking of the market used in the study. In this instance the rela-
tionship with the market movement is highly correlated. For the Seligson & Co OMX fund

the performance is highly sensitive for the overall market.

4.3 Carhart’s four factor analysis

Carhart’s Four-Factor model adds a momentum factor (WML) to the original Fama-French
factor model. Momentum factor captures the tendency for stocks that have performed well

in the past to continue performing well in the short term.

CARHART'S FOUR Adj usted

FACTOR MODEL R"2 R*2 F(ANOVA) p(ANOVA) Mkt-RF p SMB p  HML p WML
S-BANK FOREST C 0,0804 0,0326 1,6832 0,1625 0,1099 0,3017 -0,0022 0,1952 -0,0011 0,4428 0,0014
S-BANK HOUSING A 0,0779 0,0300 1,6259 0,1762 0,1750 0,0313 0,0000 0,9762 -0,0005 0,6220 0,0003
OP-FOREST OWNER

FUND B 0,0922 0,0450 1,9551 0,1098 0,1622 0,0462 0,0004 0,7805 0,0008 0,2379 0,0020
UB GLOBAL REAL ES-

TATE EQUITY A 0,7719 0,7600 65,1341 0,0000 0,9712 0,0000 0,0077 0,0003 0,0013 0,4245 -0,0006
R2 CRYSTALA 0,2711 0,2332 7,1590 0,0001 0,2802 0,0002 0,0013 0,3747 0,0017 0,0045 0,0032

0,2109

0,7620

0,0050

0,6503

0,0000
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AKTIA VARAINHOI-

TOSALKKU+TUOTTO-

HAKUINEN B 0,8215 0,8122 88,5980 0,0000 0,6357 0,0000 0,0022 0,0128 -0,0012 0,0306 0,0009
UB SMARTA 0,8365 0,8280 98,4889 0,0000 0,5751 0,0000 0,0023 0,0009 0,0003 0,6335 0,0008
SAASTOPANKKI TASA-

PAINOINEN B 0,8798 0,8736 140,9664 0,0000 0,6083 0,0000 0,0027 0,0008 -0,0004 0,2988 0,0003
OP-WORLD A 0,8378 0,8294 99,4486 0,0000 0,8676 0,0000 0,0021 0,0724 -0,0018 0,0123 0,0004
NORDEA EUROPEAN

STARS FUND A

GROWTH EUR 0,9333 0,9298 269,2599 0,0000 11,0936 0,0000 0,0015 0,1662 -0,0006 0,3245 0,0009
ISHARES STOXX EU-

ROPE 600 UCITS ETF

(DE) 0,9861 0,9854  1369,5354 0,0000 0,9814 0,0000 0,0007 0,0353 0,0000 0,8989 -0,0001
SELIGSON & CO OMX

HELSINKI 25 ETF 0,8162 0,8067 85,5046 0,0000 0,9529 0,0000 0,0052 0,0003 0,0000 0,9589 0,0014

0,1599

0,1006

0,5464

0,6474

0,0611

0,5563

0,1415

Table 6. Regression data of Carhart’s model

The momentum factor didn’t make the model significant for funds that didn’t have high
explanatory in the Fama-French analysis. R2 Crystal had minor relevant exposure to the
momentum factor raising its significance but still left the explanatory level relatively low
compared to other funds. This suggest that the WML factor is mostly non-significant for
these funds and their excess returns are explained by other contributing factors outside the

model.

For other special investment funds, the significant p-values for the overall model are indi-
cating that the Carhart model is a reasonable fit for these funds but with no significant values

for the WML factor the momentum does not explain the returns of the fund largely.

ETFs and mutual funds continue to be primarily driven by market returns with the momen-
tum having less influence. These funds tend to have a broader marker focus with less sensi-
tivity to size or value factors. In conclusion, the momentum factor does not play an important

role in this study and fails to explain returns of the funds.
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5 Conclusion

in this chapter we will go through the main research questions and see if we can agree with
the hypothesis made for each question considering the findings of the study. After that we
identify opportunities for further research on the topic and offer ideas for future research
on the topic.

5.1 Risk-adjusted performance

In this study we wanted to compare how special investment funds compare to traditional
mutual funds and ETFs in terms of risk adjusted performance. The main research question

was:

“How do special investment funds perform compared to traditional mutual funds and ETFs

in terms of risk-adjusted returns?”

With H: being that Finnish special investment funds provide higher risk-adjusted returns

compared to traditional mutual funds and ETFs.

This was the hypotheses due to alternative funds having different return patterns and vola-
tilities when compared to more traditional assets. In addition, previous studies showed that
alternative investments can achieve reasonable returns with more manageable risks.(Cum-
ming, Hal} and Schweizer, 2013)

The study showed that risk-adjusted performance varied a lot between the funds. In terms of
Sharpe, Sortino and Omega ratios some of the special investment funds (S-Bank Forest and
OP-forest Owner) showed positive risk adjusted performance when compared to market.
Performance of these funds would support the hypothesis, but other special investment funds
performed poorly compared to mutual funds and ETFs. The hypothesis of higher risk-ad-
justed returns is rejected based on the analysis with findings not providing sufficient evi-

dence about systematically higher risk adjusted returns across the funds.



30

5.2 Regression results

This study also examined factors that influence the excess returns of the funds using the
Fama-French three factor model and Carhart’s four factor model. Main research question

was:

“What factors significantly influence the risk profiles of Finnish special investment funds

in contrast of traditional mutual funds and ETFs?”

With H. being that factor models reveal that Finnish special investment funds have unique

factor exposures distinguishing their risk profiles from traditional mutual funds and ETFs.

This was also supported by previous findings and the differences in volatility and return
patterns. (Cumming, HaR and Schweizer, 2013). Many funds in the study showed high ex-
posure to market risk factor with only minor tilts towards other factors used in the study.
The H. is partially supported with forestry funds and S-banks housing fund exhibiting unique
factor exposures distinguishing their risk profiles from other special investment funds as
well as mutual funds and ETFs. Apart from UB global real estate fund, other special invest-
ment funds showed high exposure to the market factor but with lower coefficients than mu-
tual funds and ETFs. This indicates that Finnish special investments funds showcase distinc-

tiveness from the more traditional funds in some cases.

5.3 Future research

Further research towards the subject should be made towards special investment funds and
diversifying benefits of real assets. Longer time frame, larger sample size and self-generated
factors more specific to these funds would provide deeper insights into performance and risk
characteristics. Investigating the role of alternative assets such as forestry during economic
downturns could provide valuable findings. Future studies could also explore the liquidity
constraints in these funds in context of investor behaviour. Incorporating more international
comparisons and advanced econometric models would better the analysis on how the special

investment funds align with broader market dynamics and investor goals.
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Appendices

Appendix 1. Correlation matrix and VIF test results

Mkt-RF SMB HML
Mkt-RF 1
SMB -0,06741 1
HML -0,1047 -0,1595 1

Mkt-RF SMB HML WML

Mkt-RF 1
SMB 0,231925 1

HML 0,136762 -0,1595 1

WML -0,52951 0,023883 -0,50489 1
Factor VIF

Mkt-RF 1,09

SMB 1,10

HML 1,06

Factor VIF

Mkt-RF 1,54

SMB 1,11

HML 1,41

WML 1,91

Appendix 2. Results of Breusch-Godfrey and Breusch-Pagan tests

Breusch-Godfrey Test p value

S-BANK FOREST C 0,0000
S-BANK HOUSING A 0,0000
OP-FOREST OWNER FUND B 0,0000
UB GLOBAL REAL ESTATE EQUITY A 0,8283
R2 CRYSTALA 0,0000
AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B 0,2305

UB SMART A

0,0029
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SAASTOPANKKI TASAPAINOINEN B 0,0000
OP-WORLD A 0,7842
NORDEA EUROPEAN STARS FUND A GROWTH EUR 0,5334
ISHARES STOXX EUROPE 600 UCITS ETF (DE) 0,0022
SELIGSON & CO OMX HELSINKI 25 ETF 0,4346
Fama-French three factor
Breusch-Godfrey Test p value
S-BANK FOREST C 0,0000
S-BANK HOUSING A 0,0000
OP-FOREST OWNER FUND B 0,0000
UB GLOBAL REAL ESTATE EQUITY A 0,8316
R2 CRYSTAL A 0,0000
AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B 0,4159
UB SMART A 0,0023
SAASTOPANKKI TASAPAINOINEN B 0,0000
OP-WORLD A 0,7332
NORDEA EUROPEAN STARS FUND A GROWTH EUR 0,4279
ISHARES STOXX EUROPE 600 UCITS ETF (DE) 0,0024
SELIGSON & CO OMX HELSINKI 25 ETF 0,5281
Carhart’s four factor
Breusch-Pagan Test p value
S-BANK FOREST C 0,0011
S-BANK HOUSING A 0,9219
OP-FOREST OWNER FUND B 0,1232
UB GLOBAL REAL ESTATE EQUITY A 0,0006
R2 CRYSTAL A 0,8610
AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B 0,6016
UB SMART A 0,0135
SAASTOPANKKI TASAPAINOINEN B 0,0392
OP-WORLD A 0,5139
NORDEA EUROPEAN STARS FUND A GROWTH EUR 0,0035
ISHARES STOXX EUROPE 600 UCITS ETF (DE) 0,2949
SELIGSON & CO OMX HELSINKI 25 ETF 0,0388
Fama-French three factor
Breusch-Pagan Test p value
S-BANK FOREST C 0,0016
S-BANK HOUSING A 0,9492
OP-FOREST OWNER FUND B 0,2110
UB GLOBAL REAL ESTATE EQUITY A 0,0011
R2 CRYSTAL A 0,7846
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AKTIA VARAINHOITOSALKKU+ TUOTTOHAKUINEN B 0,5590
UB SMART A 0,0256
SAASTOPANKKI TASAPAINOINEN B 0,0738
OP-WORLD A 0,5829
NORDEA EUROPEAN STARS FUND A GROWTH EUR 0,0180
ISHARES STOXX EUROPE 600 UCITS ETF (DE) 0,3095
SELIGSON & CO OMX HELSINKI 25 ETF 0,1155

Carhart’s four factor
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