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This thesis investigates how Finnish real estate funds have performed during COVID-19
pandemic and Russia-Ukraine war. It evaluates their performance in relation to the
OMXH?2S5 index and examines how these crises affected fund behaviour. The analysis is
based on event study methodology and maximum drawdown analysis.

The event study methodology evaluates abnormal returns before and during each crisis,
based on the capital asset pricing model. It captures how asset prices deviate from expected
performance due to crisis-related shocks. In addition, maximum drawdown is used to assess
the most significant loss each asset experienced from peak to trough, providing insight into
downside risk during turbulent periods.

During the pandemic, real estate funds outperformed market expectations, with abnormal
returns that were statistically significant and value declines significantly smaller than those
of the OMXH25 index. In contrast, during the war, the funds underperformed expectations,
with negative abnormal returns that were also statistically significant, although their
drawdowns remained less severe than those of the equity market. These results suggest that
while real estate funds can provide stability during certain crises, their defensive
characteristics are not consistent across all types of market disruptions.
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Tutkielmassa tarkastellaan suomalaisten kiinteistorahastojen kehitystd COVID-19
pandemian ja Vendjin hyokkdyssodan aikana. Tavoitteena oli tarkastella, miten kriisit
vaikuttivat rahastojen tuottoihin ja riskiin, kdyttden OMXH25-indeksid vertailukohtana.
Tutkimus on toteutettu tapahtumatutkimusmenetelméé ja suurimman arvonlaskun analyysia
(MDD) hyddyntéen.

Tapahtumatutkimusmenetelmilld arvioidaan poikkeavia tuottoja eri kriisien aikana
kayttbomaisuuden hinnoittelumallia (CAPM) hy6dyntden. Menetelmd kuvaa, miten
omaisuuserien hinnat poikkeavat odotetusta kehityksestd kriisiin liittyvien shokkien
seurauksena. Suurinta arvonlaskua kéytetddn mittaamaan arvonlaskun suuruutta eri
omaisuuerien valill.

Pandemian aikana kiinteistorahastot ylittivit markkinaodotukset, ja niiden poikkeamat
normaalituotoista olivat tilastollisesti merkitsevid. Rahastojen arvonlaskut olivat myds
selvésti pienempid kuin OMXH25-indeksissd. Sen sijaan Vendjan hyokkiyssodan aikana
rahastot alisuoriutuivat, ja niiden negatiiviset poikkeamat odotetuista tuotoista olivat
tilastollisesti merkitsevid. Téstd huolimatta niiden arvonlaskut jdivdt lievemmiksi kuin
osakemarkkinoilla. Tulokset osoittavat, ettd kiinteistorahastot voivat tarjota vakautta
tietyissd kriiseissd, mutta niiden defensiiviset ominaisuudet eivédt ole johdonmukaisia
kaikissa tilanteissa.
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1 Introduction

According to a study conducted by Baek, Kim & Norris (2023), global crises have a
profound impact on various investment sectors. Between the years 2018 and 2024, the world
has faced two significant crises: the COVID-19 pandemic and the Russia-Ukraine war.
These crises have had a major impact on the Finnish economy, leading to increased volatility
across different asset classes. Understanding the response of different asset classes, such as
real estate funds and stock indices like the OMXH25, is crucial for investors and
policymakers (Fama & French, 2015). This knowledge helps them optimize risk-adjusted

returns and strengthen portfolio resilience (Fama et al., 2015).

The performance of various financial assets during different economic situations has been
widely studied in financial literature (Baek et al., 2023). Real estate investments, particularly
real estate funds, are often labelled as a stable investment against inflation and market
volatility (Barcelona, Converse & Wong, 2021). Real estate investments can be considered
as safe assets, due to their physical nature and stable income streams (Barcelona et al., 2021).
According to Financial Supervisory Authority (2025), real estate funds represent roughly 7
percent of the overall net assets held by registered investment funds in Finland. For this
reason, their performance is highly relevant for institutional investors and individual
stakeholders. As presented on the Nasdaq official website (2025), OMXH2S5 is a stock index
that includes the 25 most traded stocks on the Nasdaq Helsinki. The OMXH2S5 is a reference
index for managing diversified equity portfolios in the Finnish market. OMXH2S5 is
considered to be highly responsive to market sentiment and global economic events, such as

COVID-19.

The way international crises influence real estate markets and equity markets is a widely
studied subject. For instance, Barcelona et al. (2021) investigated how real estate behaves as
a defensive asset during times of economic instability, while Fama and French (2015)
analysed the responsiveness of equity indices to macroeconomic shocks. However, there is
limited research focusing directly on performance of Finnish real estate funds and the
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OMXH2S5 index across multiple global crises. Most of the conducted studies either focus on
a single crisis or consider broader international markets. Considering the increasing
significance and volume of asset management regarding real estate sector in Finland, there
is a distinct necessity for research exploring how these asset types react to economic shocks
within the Finnish setting. This thesis contributes to the literature by analysing the
performance and downside risk of Finnish real estate funds during two major crises, using

abnormal returns and maximum drawdown as key indicators.

1.1 Objective and questions for the thesis

The aim of this thesis is to examine how economic shocks have impacted real estate funds
operated from Finland in relation to the OMXH25 index. By analysing how the funds
performed before and during these crises, the study provides a thorough idea of how each
fund has responded to periods of economic decline. Because this study includes two
significant events, it seeks to identify patterns in asset class behaviour during global crises
over time. In case similarities can be found in the performance behaviour of RE funds during
global crisis, this could provide insights into expected future responses under similar
economic conditions. Financial crises would have been otherwise included in this study, but
open-ended real estate funds were only introduced in Finland in 2012 (Herrala, 2025). To
explore potential parallels in how Finnish real estate funds performed in relation to
OMXH2S5 index during times of crisis, the thesis has research questions. Primary question

for the research:

1. How have Finnish real estate funds performed during economic downturns between
2019 and 2022 in relation to OMXH?25, particularly in response to the COVID-19

pandemic and the Russia-Ukraine war?

The study employs an event study methodology, using performance data from four different

Finnish real estate funds and the OMXH25-index to investigate their behaviour during two



distinct crisis periods. The analysis examines the periods before and during the selected
crises to evaluate how each asset class responded to market disruptions. To identify
performance patterns within each event window, various types of returns were calculated,

such as abnormal returns.

To support the primary research question, the thesis also examines the following sub-

question:

2. How did the risk and stability of Finnish real estate funds differ across the selected

crises?

To address this sub-question, the study evaluates the performance of Finnish real estate funds
during the pandemic and the war by examining two key indicators: maximum drawdown
and abnormal returns. Maximum drawdown is used to assess downside risk by identifying
the largest decline in value from peak to trough within the study period. Additionally,
abnormal return measures, including AAR and CAAR, are used to reflect stability and

market reaction across the crises.

Addressing these questions will help enhance the understanding of how assets perform
during economic shocks. The results obtained will especially help investors and
policymakers make informed investment decisions regarding portfolio diversification and
risk management. Due to adverse market conditions, multiple asset management companies
in Finland have been forced to suspend redemptions from open-ended real estate funds

(Financial Supervisory Authority 2025).



1.2 The delimitations

The primary focus of this thesis is on the Finnish investment market, specifically OMXH25
and real estate funds. The study does not aim to make generalisations about global market
behaviour but instead provides a context-specific analysis of how these Finnish asset classes

responded to two recent major crises.

The time period is limited to 2019-2022 to capture immediate effects of both events. Since
the Russia—Ukraine war is still ongoing and its long-term consequences are yet to fully
unfold, the post-event effects are only partially reflected. The analysis intentionally excludes
longer-term recovery effects that may appear beyond the selected timeframe. Additionally,
the scope is restricted to real estate funds and equities, excluding other asset classes such as
bonds, forest funds, or cryptocurrencies. While the real estate funds selected primarily invest
in domestic properties, they may still have minor exposure to foreign assets, which could

introduce a slight external influence on the results.

Another important limitation relates to the data frequency and sample size. The analysis is
based on 32 quarterly observations in total, with 16 observations from each crisis period.
This constraint reflects the typical reporting frequency of real estate funds, which publish
data quarterly rather than monthly or daily. More frequent data could have provided a more
nuanced view of short-term market reactions, particularly during turbulent periods.
However, due to data availability constraints, especially in the real estate sector, quarterly

data represents the most consistent and reliable option.



1.3 Structure

This thesis has six different chapters, beginning with the introduction. The introductory
chapter covers the study’s background, research questions, objectives, limitations, and
overall structure. It also defines the research goal. The second chapter, the theoretical
background, presents key concepts essential for understanding the topic and supporting the
analysis conducted in this study. The framework consists of two essential theories, which
are capital asset pricing model and efficient market hypothesis. Additionally, the chapter
will include literature review, deepening in previous studies and literature related to the

studied topic of this thesis.

The third chapter will go through data and research methodology used in this thesis. It will
present different methodologies, which have been utilized in the study, such as event study.
This chapter will also introduce the performance metrics employed in this thesis to assess
the returns of studied funds, such as maximum drawdown. In addition, the chapter will
present in more detail the origins of the data. Chapter four presents the empirical findings of
the study. Chapter five analyses these results, emphasizing how the different asset classes
have performed across varying economic conditions. The final chapter wraps up the thesis
by highlighting the main findings, exploring their wider significance, and offering
recommendations for investors, policymakers, and future research. It also outlines the

study’s limitations and identifies areas where further investigation is warranted.



2 Theoretical background

This chapter reviews existing literature and prior research related to the topic. It will also
include essential theories for understanding the topic better and relevant concepts, which are
important for conducting this study. Specifically, it presents the efficient market hypothesis
and capital asset pricing model, which help explain the relationship between risk, return, and
market efficiency. These theoretical tools are essential for interpreting the abnormal return

analysis and understanding the performance of real estate funds during economic crises.

2.1 Efficient market hypothesis

Efficient market hypothesis (EMH) is a widely recognized investment theory formulated by
an economist Eugene Fama (1970). It states that financial markets are efficient, meaning
asset prices already reflect all information such as trading volumes and the history of the
past prices (Fama, 1970). EMH asserts that because markets immediately react to new
information, leveraging historical or publicly accessible data to gain superior returns is

ineffective over time (Niroomand, F. et al. 2020).

Fama stated, that markets can be divided into three different efficiency levels:

Weak form efficient market hypothesis: Assumes that the market price of assets represents
all public information related to the market. It also assumes that the future price of the assets
has no relation to historical data such as prices, meaning that future prices cannot be

predicted or studied.

Semi strong form efficient market hypothesis: It assumes that market prices adjust
promptly when new public information becomes available. As a result, investors are unable

to achieve excess returns using such information, since it is already reflected in asset prices.
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Strong form efficient market hypothesis: States that market price of financial instruments
already includes both historical and current information, including insider and public
information. As the strongest form of efficient market hypothesis, no one can make profit of

the assets from any kind of information, because it is already considered in the asset price.

This thesis focuses on semi-strong market efficiency, as it does not require insider
information, which is often difficult to obtain and may be illegal to use for trading. Analyzing
semi-strong market efficiency is especially important for understanding how financial
markets responded to significant global crises, such as the COVID-19 pandemic and the
Russia-Ukraine conflict, particularly within the context of Finnish real estate and equity

markets.

According to previous research conducted by Malkiel, Solow, Lo and Blinder (2013),
financial crises can challenge the Efficient Market Hypothesis, as economic shocks often
lead to increased volatility and market inefficiencies. Crises often heighten investor anxiety
and uncertainty, which can cause asset prices to temporarily diverge from their fundamental
values. The EMH is especially relevant to this research, given that event study methodology

depends on the assumption that markets exhibit some degree of informational efficiency.

2.2 Capital asset pricing model

Capital asset pricing model (CAPM) is a financial model developed by William Sharpe, Jack
Treynor, John Litner and Jan Mossing in the 1960s (Sharpe, 1964). CAPM is considered to
be one of the most recognized financial theories. CAPM illustrates the connection between
an asset’s anticipated return and its associated risk, particularly systematic risk. It is
commonly used to assess investment risk and estimate future returns. It serves as a valuable

tool for evaluating investment risk and projecting potential  returns.



CAPM is used to determine the expected return of an asset based on its risk relative to the

market as seen in formula 1.

ERR)) = Ry + Bi(Rm — Ry) (D

E(R;) = Expected return
R; = Risk-free rate

;= Beta of asset i

R,, = Expected return of market

CAPM is central to this research as it underpins the theoretical understanding of how risk
correlates with expected return, which is a key element in comparing asset class behavior
during financial crises. Through the beta coefficient, CAPM highlights systematic risk,
allowing for analysis of how different assets react to changes in the overall market
environment. In this study, CAPM supports the interpretation of how the OMXH25 index,
which reflects overall market behavior, may explain part of the performance variation
observed in Finnish real estate funds. By applying CAPM logic, the study helps frame
whether observed performance differences are due to market exposure or asset-specific

behavior during crises.

Even though CAPM is widely used in financial markets, it is good to mention that it has
limitations. CAPM assumes that capital markets are frictionless, risk preferences remain
constant over time and that investors have homogenous expectations (Fama et al., 2015).
There are many things CAPM doesn't consider from financial markets, such as behavioral
biases or asymmetric information (Fama et al., 2015). This study utilizes CAPM principles
to assess whether Finnish RE funds have gained sufficient risk-adjusted returns compared to

the OMXH?2S5 index during economic shocks.



2.3 Literature review & previous studies

This sub-section provides an overview of existing research on real estate investments during
economic crises, stock market reactions to crises, and identified gaps in the literature. Since
open-ended real estate funds were introduced in Finland only in 2012, the amount of research
on this topic remains limited. The Russia—Ukraine war is still ongoing, which makes it
difficult to fully assess its financial implications. Similarly, although the COVID-19 crisis
occurred several years ago, it remains a relatively recent event in academic research.

Therefore, both crises can still be considered timely and underexplored topics.

Real estate funds make direct investments in physical properties, including assets like
warehouses, hotels, and office buildings. RE funds provide individuals with access to
diversified property investments, eliminating the need for substantial capital to purchase
entire properties. This thesis will focus on only Finnish funds operating and managed in
Finland. According to Hilders, Marx and Tsolacos (2025), RE fund's performance are
affected by multiple factors, including the specific investment strategies they employ.
Research indicates that the performance of non-listed real estate funds tends to weaken
during periods of economic recession in Europe. The performance declines, because RE fund
markets align with broader market trends where real estate values and rental incomes often
decrease, due to economic uncertainty and reduced demand. It’s good to note that funds
which had diversified sector allocations tended to make a more stable performance during

economic downturns than RE funds, which only invested in specific sectors.

On February 24, 2022, Russia started an illegal full-scale invasion of Ukraine, starting a war
that has persisted into early 2025 with no end in sight (Ministry for Foreign Affairs of
Finland, 2025). The conflict has significantly impacted various financial sectors globally,
affecting the performance of different financial instruments. In early 2025, multiple Finnish
real estate funds were temporarily closed (Herrala, 2025). Closed funds mean that investors
cannot redeem their shares and withdraw their capital during this period (Herrala, 2025).
These closures occurred because fund managers aimed to avoid selling properties below

market value in a weak economic environment (Vehkaoja, 2025). Notably, this is the first
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occurrence of such closures in Finland. However, according to real estate fund regulations,
they are permitted to close under exceptional market conditions (Herrala, 2025). According
to Vehkaoja (2025), the real estate market has faced challenges due to rising interest rates,
declining property prices, reduced transaction volume and decreased market liquidity since
2022. These issues are partly connected to the Russia-Ukraine war, as Russian capital
inflows into the Finnish real estate market have decreased, contributing to lower trading

volumes and reduced capital availability in the real estate markets.

The COVID-19 pandemic officially began in March 2020 and ended in May 2023 (World
Health Organization). This pandemic had a significant impact on financial markets
worldwide (KTI Kiinteistotieto Oy, 2021). Since there is already six years from the
beginning of COVID-19, there is now substantial information on how real estate funds
responded to this crisis, especially when comparing to more recent Russia-Ukraine war.
COVID-19 was the first economic crises encountered by open ended Finnish RE funds, as
these funds are relatively new in Finland. Ling, Wang & Zhou (2020) states, that when the
pandemic began, investors realized that real estate funds were not immune to value
fluctuations, contrary to previous assumptions about their stability during crises. Especially
the occupancy rates, rental income and the values of commercial properties decreased. Ahti
Terhemaa presented in 2021, that over a 12-month comparison from early 2018 to mid-2021,
the realized returns of many RE funds remained robust. This suggests, that during COVID-
19, real estate sector maintained their performance, and the pandemic did not adversely
affect Finnish real estate funds in the long term. Real estate fund valuation is not determined
on daily basis, as is the case with publicly traded stocks. Instead, these valuations are based
on assessments by external experts, which are influenced by completed transactions and

rental income (KPMG, 2020).

Past studies conducted by Ichev & Marnic (2018) and Chakarborty (2021) have shown that
stock markets are typically very sensitive to global crisis. Most of the previous studies
indicate that during epidemics, stock markets experience fluctuations due to poor investor
behaviour and bad predictions of future markets, leading to financial declines. The

coronavirus pandemic affected stock markets worldwide. It led to government-imposed
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lockdowns, which were closely associated with market performance. It reduced market
liquidity and stability, causing declines in the returns of stock market (Eleftheriou & Patsolis,
2020). The OMXH?25 did not exhibit a major reaction to COVID-19 until the first confirmed
coronavirus infection in Finland in February 2020 (Kajander, 2020). Following the first
reported case, OMXH?25 experienced a significant decline in value (Nasdaq). However, the
index began to recover from the initial COVID-19 shock within one month, and in less than

a year, it has surpassed its pre-pandemic levels (Nasdaq).

As previously noted, the Russia-Ukraine war has significantly affected financial markets,
with a particularly strong impact on European markets. According to Izzeldin, Muradoglu,
Pappas and Petropoulou (2023), after the beginning of Russia's invasion, the Stoxx 600 index
dropped by 6% within the first week. The Stoxx 600 index represents the stock markets of
the entire European region. The OMXH25 experienced a particularly strong reaction to the
war due to Finland's geopolitical location and its position as a key business partner with
Russia. Approximately 50% of OMXH?25 shares are owned by foreign investors when
measured by market value. Once the war started, many foreign investors withdrew capital
from the Finnish stock market, negatively affecting OMXH25. Since the beginning of the
Russia-Ukraine war, the performance of OMXH?2S5 has been highly volatile (Kukkonen,
2022). At this point, the war cannot be the only factor to blame for OMXH25’s weak
performance, it served more as a catalyst for OMXH25’s decline. OMXH25 has not yet
recovered to the value that it was before the war, but it is good to note that war has not ended
yet either. Europe and especially Finland experiences lots of tension with Russia. Most
Finnish business have been shut down operations in Russia, which has reduced business
trade for Finnish companies. Additionally, all forms of business transactions with Russia

have ceased, further reducing the performance of many publicly listed Finnish companies.
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3 Data and research methodology

The purpose of this chapter is to present the research methodologies applied in this study
and outline the data used for empirical analysis. This study investigates how Finnish real
estate funds have performed in comparison to the OMXH25 index during economic
downturns. The primary research question focuses on how these funds responded to these
crises in terms of returns. The secondary research question evaluates the differences in risk

and stability across the crisis periods.

To answer these questions, the study applies an event study methodology, which allows for
analysing how financial assets react to specific economic shocks by measuring abnormal
returns (AR). The study utilizes two key performance indicators: abnormal returns and
maximum drawdown. AR are used to measure excess performance relative to market
expectations. Maximum drawdown is applied to assess downside risk by identifying the
largest peak-to-trough decline during the study period. All data were collected from reliable
public sources to ensure accuracy and comparability across both fund-level and market-level

analyses.

3.1 Data collecting process

Reliable and consistent data are essential when conducting quantitative financial analysis,
particularly in studies utilizing event methodology. This study utilizes performance data
from four Finnish real estate funds and the OMX Helsinki 25 index to assess asset behaviour
during the COVID-19 pandemic and the Russia—Ukraine war. The OMXH25, representing
the 25 most actively traded companies on the Helsinki Stock Exchange, serves as the equity
market benchmark. Its data were collected from the official Nasdaq website, while fund

performance data were gathered from the websites of Alexandria, S-Pankki, and eQ.
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The selected real estate funds were required to meet four criteria: (1) they operate in Finland,
(2) they are structured as open-ended funds, (3) they primarily invest in Finnish real estate,
and (4) their performance data are publicly available. These funds provide exposure to both
residential and commercial properties, enabling a comprehensive view of the Finnish real
estate market. The real estate funds selected for the portfolio include Alexandria Kiinteisto
(Fund 1), S-Pankki Asunto A (Fund 2), S-Pankki Toimitila A (Fund 3), and eQ
Liikekiinteistot (Fund 4). Open-ended structures were preferred because they allow

continuous investor redemptions and publish consistent performance data (Hoesli &
Oikarinen, 2012).

All data span from March 2019 to February 2022 and were aligned on a quarterly basis to
reflect the typical reporting practices of real estate funds. This frequency accounts for the
illiquidity and slower price discovery in property markets. Dividends paid by the funds were
included in return calculations to ensure a full representation of total return performance.
This is particularly important in real estate investment analysis, where a significant portion
of the return may come from distributed income rather than price appreciation (Pagliari,

Scherer & Monopoli, 2005).

In total, 32 quarterly observations were analysed, with 16 from the COVID nineteen period
and 16 from the Russia and Ukraine war. These data were used to evaluate how real estate
funds performed relative to the OMXH25 index and how both asset classes reacted to
macroeconomic shocks. For each crisis, the study applied an estimation window of two
quarters and an event window of one quarter. This structure balances the limitations of
quarterly reporting with the methodological rigor recommended in event study literature
(MacKinlay, 1997). The risk-free rates used in the CAPM model were based on the three-
month Euribor. The Euribor data were collected from the official Finland Bank archive and

matched to the relevant quarters.
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3.2 Event study

This thesis utilizes event study methodology for two different events, one for the COVID-
19 pandemic in Finland and one for the Russia-Ukraine war. Event studies allow researchers
to examine how asset prices react to events and provide insight into how different industries,

countries or companies respond to specific shocks (MacKinlav, 1997; Miller, 2023).

According to McWilliams & Siegel (1997), event study relies on three main assumptions.
The first, and arguably the most fundamental, is the assumption of market efficiency, which
was discussed earlier in Chapter 2.2. This assumption is crucial, as it allows researchers to
assume that any observed price movements are responses to the event in question. The
second assumption is that the event was unanticipated, meaning that the market had no prior
knowledge of the event. Assuming the event is unanticipated, it helps to strengthen the
connection between the event itself and the abnormal returns. The third assumption is the
absence of any confounding factors that might have impacted asset prices during that same
period. This assumption is particularly important, as it ensures that the observed price
reactions are only connected to the event being studied. If other significant events, such as
earnings announcements, mergers, or changes in key executives occur within the same

window, they may influence asset prices and change the results.

Event study does not have a specific structure, but there is a common way to do it according
to MacKinlay (1997). First a specific event must be identified, which serves as the focal
point of the analysis. Once the event has been defined, an event window will be defined. The
event window for the study should cover at least few days surrounding the specific event, to
cover possible delayed market reactions or other inconsistencies. To have a wide
performance view of the studied asset, estimation window is defined next up. On a timeline
it would be just before the event window. To provide a broader view of asset performance,
an estimation window is introduced prior to the event period. Its purpose is to determine
expected returns under standard market conditions. Some studies also include a post-event
window, which extends beyond the event window to capture any delayed effects. This thesis

excludes a post-event window, because the war has not ended yet. Once the event has been
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fully defined, the next step involves establishing the criteria used to select the organizations

included in the analysis.

(estimation (event) (post-event )
window window window

T() T] T T Tg

Figure 1. Timeline for an event study (MacKinlay 1997)

Figure 1 presents the standard timeline used in an event study, where t is the exact date of
the studied event. It is important that the event window is sufficiently long to capture the
market’s full response. T1 and T, represents the beginning and end points of this period. The
estimation window begins at TO, while T2 marks the conclusion of the post-event window,
which is excluded from this analysis. In this study, the estimation window spans 185 days,
and the event window lasts 91 days. For the COVID-19 event, the window spans roughly 75
days prior to and 15 days following the event. Regarding the war, the window covers 85
days leading up to and 5 days following the occurrence. To prevent potential biases the
estimation and event windows are kept separate. This study employs a relatively long event
window because the performance data for real estate funds are primarily available on a

quarterly basis.

According to MacKinlay (1997), calculating abnormal returns are crucial when conducting
an event study. Abnormal returns capture how an asset's real return varies from its forecasted
return during the event window. This is computed by taking the actual return and removing
the expected return for that specific time. Expected returns are calculated by using CAPM.
In addition to estimating expected returns, this study also uses the alpha and beta values
derived from the CAPM model. Beta measures a fund’s responsiveness to overall market
fluctuations, while alpha indicates whether the fund has consistently outperformed or
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underperformed the market benchmark. These measures help interpret the funds’ risk
profiles and their behaviour during crisis periods. The formula for calculating abnormal
returns is presented in formula 2. When analysing the performance of a single asset, the
cumulative abnormal return (CAR) is calculated. CAR reflects how AR of an individual
asset have changed over the event window, from time T1 to T (Vaihekoski 2022). It is

calculated by summing the AR across this period, as shown in formula 3.

ARt = Ry — E(R;;) ()
ARit= Abnormal returns

Rit = Actual return

E(Rit) = Expected return

L2 3)
CARi(tptz) = ZARi,t

t=t1

To interpret abnormal returns, their average has to be determined. This is achieved through
the calculation of the average abnormal return (AAR), which reflects the event's impact on
asset returns over time and highlights deviations from the expected performance (Vaihekoski
2022). As seen in formula 4, AAR presents the returns across all assets for a specific time
period, where all AR are summed together and divided by the total amount of companies
(N) (Vaihekoski 2022). Cumulative average abnormal returns (CAAR) are derived similarly
to AAR, but CAR are summed together instead of AR as seen in formula 5. CAAR helps
draw conclusions about the overall impact of the studied events across all observed assets

(Vaihekoski 2022).

1w “4)

i=1
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N
1 (5)
CAAR(t1,t) = — § CAR;,

i=1

To evaluate the statistical significance of the findings, this research employs a t-test. This
statistical approach assesses whether abnormal returns show a significant deviation from zero,
suggesting whether the event had an effect on asset prices. The null hypothesis (HO)
presumes that abnormal returns do not exist, indicating the event had no effect to the
performance of studied asset. HO is rejected in case the test produces statistically significant
results indicating that the event had an impact on market performance. The t-test is calculated
as seen in formula 6 (MacKinlay, 1997; Vaihekoski, 2004). When calculating statistical
significance of CAAR and AAR, it is done by using the Ji statistics. It follows the same
formula as t-test, as seen in formula 7 and 8 (Mackinlay, 1997; Vaihekoski 2004).

. AR, —0 (6)
/ var(AR;)
CAAR.(ty t,) (7)

1 =
\/var (m (t4, tz))

AAR(ty ;) (8)

\/var (m (t, tz))

1 =

The Ho is rejected or approved based on the p-value received from the statistical test. As
outlined earlier, the null hypothesis (Ho) assumes that AR = 0, which indicated that the
event had no effect on asset prices. If the p-value of J1 exceeds the chosen 5% threshold, it
means Hi will be rejected, and the event had no influence on the asset price. Conversely, if

the p-value is below the 5% threshold, the alternative hypothesis (H1) is supported,
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suggesting that the AR significantly deviate from zero and that the event had a statistically

significant influence on asset performance.

3.3 Maximum drawdown

Alongside the event study approach, this thesis uses maximum drawdown (MDD) as a
complementary risk measure to calculate how the asset prices have differed during the event
period. While the event study focuses on abnormal returns and statistical significance, MDD
offers a practical and intuitive assessment of the largest observed loss from a peak to a trough
during the study period. It is particularly relevant in crisis analysis, as it captures the worst-

case scenario an investor would have experienced (Goldberg & Mahmoud 2014).

Maximum drawdown is defined as the maximum observed loss in value from a historical
peak to a subsequent trough, within the study period, before a new peak is reached (Choi, J.
2021). Formally, it can be calculated using formula 9 (Choi, J. 2021).

Ptrough - Ppeak (9)

Ppeak

MDD =

Ptrough = Trough value

Ppeak = Highest value

Maximum drawdowns (MDD) were calculated separately for each real estate fund and the
OMXH25 index using quarterly value data. The analysis covered each crisis-specific period,
allowing comparison between the pandemic and the Russia—Ukraine war to identify periods
of market stress. MDD was calculated in Microsoft Excel by identifying the highest value
during the study period, followed by the lowest value after that peak. The largest of these

declines was recorded as the maximum drawdown for each asset.
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Because the event window was only one quarter, MDD was assessed over the full study
period to ensure meaningful results. This approach offers a more comprehensive view of
downside risk in both stable and crisis conditions. Including MDD adds practical insight by
showing the potential capital loss each asset could have experienced. Unlike abnormal
returns, which focus on deviations from expected performance, MDD captures actual value

declines and complements the risk analysis (Goldberg & Mahmoud 2014; Choi 2021).
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4 Empirical results

This section outlines the empirical results received from the conducted studies. The purpose
is to investigate whether these significant events caused statistically meaningful changes in

the excess returns of the studied funds in comparison to the OMX Helsinki 25 index.

Expected returns were estimated using the CAPM. For each real estate fund, the alpha and
beta values were calculated based on their relationship to the market index. The beta reflects
the fund’s sensitivity to market movements, while the alpha indicates whether the fund
consistently over- or underperformed relative to market expectations. To compute the market
excess return, the risk-free rate was deducted from the return of the OMX Helsinki 25 index.
For testing statistical significance, t-tests and Ji -statistics were employed. These tests
evaluate whether the AR, AAR, CAR, and CAAR differ meaningfully from zero, indicating

a non-random reaction to the event in question.

This chapter also presents the results of maximum drawdown calculations. MDD serves as
a complementary risk metric that highlights the largest observed decline in asset value from
peak to trough during the study period. By incorporating MDD, the analysis provides a
broader perspective on downside risk and helps evaluate the severity of value losses across

both crisis periods.

4.1 COVID-19

The event window for this study spans from December 31, 2019, to March 31, 2020,
capturing both the immediate lead-up and aftermath of the announcement. The actual event
date is on March 16, 2020, when Finnish government declared state of emergency (Finnish
Government, 2020). The estimation window, used to model normal return behaviour under

non-crisis conditions, spans two prior quarters, from March 29, 2019, to September 30, 2019.
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This design ensures that estimation and event periods do not overlap, mitigating any

potential bias in the normal return model (Vaihekoski, 2022).

Abnormal returns were calculated based on the CAPM where each fund’s alpha and beta
were estimated based on excess returns during the estimation window. The beta coefficient
in this context measures the systematic risk of a fund. It indicates how sensitive the fund’s
returns are to fluctuations in the overall market, as represented by the OMXH25 index. A
higher beta suggests that a fund is more responsive to market movements, while a lower beta
implies  greater  stability and less  volatility  during  market  shocks.
As shown in Table 1, beta values across the four funds ranged from 0.0121 to 0.0199,
indicating very low market sensitivity. Fund 2 (Asunto A) exhibited the highest beta
(0.0199), suggesting it was slightly more responsive to market fluctuations. In contrast, Fund
1 (Alexandria) had the lowest beta (0.0121), suggesting a very low correlation with overall
market movements. Lower beta is typically associated with more defensive behaviour,
meaning that the fund’s value tends to fluctuate less during downturns and may offer more

capital preservation during crises.

Alexandria Asunto A Toimitila A eQ
Alpha (o) 0.1611 0.0325 0.0447 0.0253
Beta () 0.0121 0.0199 0.0123 0.0177

Table 1. Presents the alpha and beta for each fund

Achieved results show that Fund 4 experienced the largest positive abnormal return on
30.12.2019, with a return of approximately 1.35% as seen in table 2. Conversely, Fund 2
posted a negative AR of —0.85% on the same date. During the second quarter of the event
window (March 31, 2020), Fund 1 recorded the highest AR at 3.76%, while Fund 3 remained
slightly negative.
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Average abnormal returns AAR across both event dates were positive, with the mean AAR
for December 31, 2019, being 0.0007 and increasing to 0.0104 on March 31, 2020 as seen
in table 3. The higher AAR in the second half of the event window may suggest delayed

price adjustments or market correction effects following the initial shock.

Cumulative abnormal returns, which aggregate AR values over the event window, also
reflected variation among the funds. Notably, Fund 1 exhibited the highest CAR at 3.82%,
while Fund 3 ended the period with a cumulative loss of approximately —0.55%. The
cumulative average abnormal return, which provides an overall indicator of average market-
adjusted fund performance, was 1.11%. This positive CAAR suggests that, on average,

Finnish RE funds outperformed the expected benchmark return during the event window.

Fund AR (31.12.2019) AR (31.03.2020) CAR (31.03.2020)
1 0.0006019 0.0375705 0.0381724
2 -0.0085043 0.0077471 -0.0007572
3 -0.0027158 -0.0027708 -0.0054866
4 0.0135462 -0.0010496 0.0124966

Table 2. Presents AR and CAR for each fund

T-test were applied to both AAR and CAAR. The t-test for AAR evaluates whether the
average deviation from expected returns, across all funds and dates is significantly different
from zero. For this metric, the calculated t-statistic was 3.05, and the corresponding p-value
was 0.0186. This suggests that the probability of observing such a deviation due to random
variation is under 2%, which is considerably lower than the standard 5% benchmark for

determining statistical significance.

Likewise, the CAAR, produced a t-statistic of 3.02 and a p-value of 0.0194. These findings
once again support the rejection of Ho, which assumes that abnormal returns are equal to

zero and that the event had no effect on asset prices. Instead, the evidence supports the
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alternative hypothesis (Hi), suggesting that the onset of the COVID-19 crisis had a
statistically significant and observable impact on the excess returns of Finnish real estate

funds when compared to their expected performance.

The results of these significance tests further strengthen the earlier findings from the
abnormal return calculations, confirming that the observed fund reactions during the event
window were not random variations but statistically meaningful. Full results of the statistical

tests are presented in Table 3.

31.12.2019 31.03.2020 t-statistics p-value
AAR 0.000732 0.0103743 3.0474 0.0187
CAAR 0.000732 0.0111063 3.0191 0.0194

Table 3. Presents AAR and CAAR for COVID-19 event window dates and their statistical

significance

In addition to abnormal return analysis, maximum drawdown was calculated to assess the
downside risk exposure of the funds and the OMXH25 index during the COVID-19 crisis.
MDD serves as a valuable complement to the statistical results by illustrating the most severe
peak-to-trough decline experienced during the study period. This provides investors with a

clearer understanding of how deeply fund values could have fallen in a worst-case scenario.

The table below summarizes the MDD results. It is evident that all four RE funds
experienced relatively modest drawdowns during the COVID-19 crisis, while the OMXH25
index exhibited a much steeper decline. This contrast highlights the more stable performance
of Finnish RE funds compared to the broader equity market. The significantly lower
drawdowns among the funds support the notion that real estate investments might serve as a

stabilizing factor during times of increased market turbulence.
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Fund Peak Index Trough Index MDD
Alexandria (Fund 1)
57.01 54.6 -4.23%
S-pankki Asunto A (Fund 2)
153.55 144.75 -5.73%
S-pankki Toimitila A (Fund 3)
134.26 128.08 -4.60%
EQ Liikekiinteisté (Fund 4)
156.36 146.45 -6.34%
OMXH25
4221.98 3382.46 -19.88%

Table 4. Presents peak index, trough index and MDD for each fund and OMXH25-index

These findings reinforce the earlier results from the event study, which suggested that

Finnish RE funds were relatively resilient during the COVID-19 shock. This resilience was

reflected in their lower abnormal returns compared to the OMXH25 index, as well as lower

maximum drawdowns during the most volatile periods. For instance, while the equity index

experienced a sharp decline, the real estate funds showed significantly smaller price

fluctuations, as seen in their lower beta values. Additionally, all funds maintained positive

alpha values, suggesting they outperformed market expectations after adjusting for risk.

These results indicate that RE funds may offer a more defensive profile in turbulent times

and help reduce portfolio-wide drawdowns during crisis periods.
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4.2 Russia-Ukraine war

This section discusses the empirical results received regarding Russia-Ukraine war with
specific attention given to Finnish real estate funds. The event date is defined as February
24,2022, the day Russia started the war. The event window spans from November 30, 2021
to February 28, 2022, capturing both the lead-up to the conflict and the immediate market

response during the days following the invasion.

As discussed earlier, Abnormal returns were computed using the CAPM as the benchmark.
The risk-free rate was based on 3-month Euribor during each quarter. The coefficients varied
a lot between the funds, indicating different sensitivities to market movements. For instance,
Fund 1 had a positive beta of 0.08 while Fund 3 showed a strong negative beta of -0.26,

reflecting differing investment profiles and exposure to market risk as seen in table 5.

Alexandria Asunto A Toimitila A eQ
Alpha (0) 0.0154 0.0319 0.0667 0.0265
Beta () 0.0797 -0.0604 -0.2609 -0.0198

Table 5. Presents the alpha and beta for each fund

During the first quarter of the event window, Fund 1 had the only positive AR at
approximately 1.21%, while Fund 3 recorded the largest negative AR at -4.94%. The second
and last quarter of the event window showed a similar trend: Fund 1 again delivered a
positive AR (1.35%), whereas Fund 3 experienced a further decline of -6.85%. These results
suggest a degree of resilience in Fund 1, possibly due to its lower beta and strong alpha,
while Fund 3, more negatively exposed to market fluctuations, was significantly impacted.
Average abnormal returns for all funds were negative on both event dates, indicating

widespread market anxiety. As seen in table 7, AAR was approximately -1.50% for the first
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event window date, and it decreased further to -1.78% by February 28, 2022. This decline

suggests that market pessimism got stronger over the event.

Fund AR (30.11.2021) AR (28.02.2022) CAR (28.02.2022)
1 0.0121195 0.0134677 0.0255872
2 -0.0222632 -0.016281 -0.0385442
3 -0.0494155 -0.0685402 -0.1179557
4 -0.000223 0.0003456 0.0001226

Table 6. Presents AR and CAR for each fund

CAR indicate the total of abnormal returns accumulated individually for each fund. Fund 1

was the only fund with a positive CAR over the full event window (approximately 2.56%),

while Fund 3°s CAR stood out with the deepest loss of nearly -11.80%. The overall market

impact was summarized using cumulative average abnormal returns, which amounted to -

3.27%. The negative value suggests that, on average, Finnish real estate funds delivered

returns below their expected benchmarks during the event window. The calculated t-statistic
for AAR was -30.83, with a p-value less than 0.00000001, while the CAAR test yielded a t-
statistic of -7.10 and a p-value of 0.00019. As both p-values are well below the 5%

significance level, the Ho gets rejected, which assumes that the AR are equal to zero. These

results confirm the alternative hypothesis (Hi), showing that the Russia Ukraine war

triggered a statistically significant decline in the performance of Finnish real estate funds.

30.11.2021

28.02.2022

t-statistics

p-value

AAR

-0.0149455

-0.017752

-30.83

0.0000001

CAAR

-0.0149455

-0.0326975

-7.1

0.00019

Table 7. Presents AAR and CAAR for Russia-Ukraine war event window dates and their

statistical significance
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The results highlight that the geopolitical uncertainty caused by the war led to negative
market reactions, particularly affecting more volatile or market-sensitive funds. Both AAR
and CAAR were negative and statistically significant, with the CAAR reaching —3.27%. In
contrast, during the COVID-19 crisis, Finnish RE funds demonstrated more resilience. The
performance of Finnish RE funds during this crisis stands in contrast to the COVID-19 case,
where the average impact was clearly positive, with a CAAR of 1.11% and statistically

significant at the 5% level.

To complement the event study analysis, maximum drawdown was also calculated for the
Russia—Ukraine war period. This measure offers additional insight into the downside risk
faced by investors by identifying the largest loss from peak to trough within the entire study
period. Given that the event window for this crisis contained only two quarterly observations,
drawdowns were again assessed using the full dataset, encompassing both estimation and

event windows.

As shown in the table below, the real estate funds experienced varied drawdowns during this
period. Fund 3 recorded the deepest loss among the RE funds, reflecting vulnerability to
market stress. Although all funds declined in value, the magnitude of drawdowns was still
lower than that of the OMXH25 index, which experienced a maximum drawdown exceeding

15%.

Fund Peak Index |Trough Index MDD
Alexandria (Fund

1) 63.92 59.65 -6.68%
S-pankki Asunto A

(Fund 2) 174.75 163.78 -6.28%
S-pankki Toimitila

A (Fund 3) 152.21 135.54 -10.95%
EQ Liikekiinteistd

(Fund 4) 176.93 162.42 -8.20%
OMXH25 5,669.94 4,789.27 -15.53%

Table 8. Presents peak index, trough index and MDD for each fund OMXH25-index
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These findings underscore the usefulness of MDD as a complementary risk measure. While
the event study revealed significant negative abnormal returns following the onset of the
war, the MDD results illustrate how deeply each asset’s value declined in absolute terms. In
combination, these metrics provide a more comprehensive understanding of how Finnish RE
funds performed under geopolitical stress and how they compared to broader market

dynamics.
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5 Results, discussions and findings

This chapter builds on the empirical findings presented earlier by interpreting them in
relation to the study’s research questions. Each question is analysed individually, using
evidence from the event study and maximum drawdown analysis. The aim is to assess how
Finnish real estate funds performed and how their risk profiles evolved during the COVID-

19 pandemic and the Russia—Ukraine war, in comparison to the OMXH25 index.

Research Question 1: How have Finnish real estate funds performed during economic
downturns between 2019 and 2022 in relation to OMXH25, particularly in response to the
COVID-19 pandemic and the Russia-Ukraine war?

To explore the main research question, the analysis examined the AR, AAR and CAAR of
Finnish real estate funds, using the OMXH25 index as the benchmark throughout both crisis
periods. The results from the event study show clear differences in how real estate funds
performed across the two crises. During the COVID-19 pandemic, real estate funds
demonstrated strong performance relative to expectations. CAAR was positive (1.11%) and
statistically significant, suggesting that on average, the funds outperformed the benchmark.
This aligns with observations by Terhemaa (2021) and KPMG (2020), which noted that
Finnish real estate funds were relatively resilient during the early stages of the pandemic.
Factors such as stable rental income, valuation practices based on appraisals, and limited

liquidity pressure may have contributed to this outcome.

In contrast, during the Russia—Ukraine war, real estate funds underperformed. The CAAR
was -3.27%, and both AAR and CAAR values were statistically significant, indicating a
meaningful negative deviation from expected returns. This drop reflects broader geopolitical
and financial market uncertainty. As noted by Izzeldin et al. (2023), the war introduced

severe shocks to European financial systems, and the Finnish real estate sector was not
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immune. Although Fund 1 still showed some resilience, the overall trend across funds was

negative.

Research Question 2: How did the risk and stability of Finnish real estate funds differ across

the selected crises?

This sub-question was addressed by examining two key indicators: maximum drawdown
and abnormal returns, specifically AR and CAR. These metrics provide insight into both
downside risk and the stability of fund performance during crisis periods. During the
COVID-19 period, MDD values for real estate funds were relatively mild, ranging from -
4.23% to -6.34%, while the OMXH?25 index experienced a significantly larger drawdown of
-19.88%. Abnormal return analysis also indicated positive AAR and CAAR values for the
real estate funds, suggesting moderate but consistent excess performance. These findings
imply that real estate funds offered both stronger capital preservation and more stable returns
than equities, supporting the idea that real estate may act as a defensive asset during public
health crises. This is in line with studies such as Barcelona et al. (2021), who argue that

physical assets tend to retain value in uncertain times.

In contrast, during the Russia—Ukraine war, real estate funds experienced higher downside
risk, with Fund 3 showing an MDD of -10.95%. Nonetheless, this was still less severe than
the OMXH25’s drawdown of -15.53%. Abnormal returns during the war period were more
volatile but remained statistically significant in some cases, indicating continued resilience.
Overall, although real estate funds exhibited increased risk during the war compared to the
pandemic, they continued to deliver relatively stable and less negative returns than the equity

benchmark, reflecting their potential to buffer against extreme market conditions.

These results suggest that Finnish real estate funds provided relative stability in both crises,
though their capacity to preserve capital was more consistent than their ability to meet

expected returns. The risk and stability profile of these funds is therefore crisis-dependent
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and potentially influenced by factors such as fund structure, sector allocation, and liquidity

constraints.
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6 Conclusions, future research, directions and limitations

This thesis assessed how RE funds performed in relative to the OMXH25 index under crisis
conditions. To evaluate performance, two complementary approaches were used:an event
study and maximum drawdown to assess the most severe value declines. Together, these
methods provided a comprehensive perspective on both market-adjusted performance and

realized downside risk during periods of economic stress.

The findings suggest that Finnish real estate funds responded quite differently across the two
crises. During the pandemic, the funds generally exhibited strong performance relative to
expectations. The abnormal return measures, particularly AAR and CAAR, were positive
and statistically significant. At the same time, maximum drawdown values remained modest
when compared to the OMXH?25 index. Together, these results indicate that the real estate
funds not only preserved capital more effectively but also showed signs of resilience and
investor confidence during the health-related crisis. This supports previous research
suggesting that real estate, as a tangible and income-generating asset, can perform

defensively under conditions of widespread uncertainty.

Although the results contribute to understanding real estate fund behaviour under crisis
conditions, some limitations must be acknowledged. The study covers a limited time span
and relies on quarterly data, which may smooth out some performance dynamics. In total,
the dataset includes only 32 quarterly observations, with 16 from each crisis period. This
limits the data resolution and may reduce the statistical power of significance tests.
Additionally, the geographical focus on Finnish funds limits the broader applicability of the
findings, as real estate markets operate under different regulatory and structural conditions
in other countries. The small sample of four funds also narrows the analytical scope and may
not fully reflect the diversity of investment strategies and risk exposures in the Finnish real

estate fund market.
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Despite these limitations, the results show that real estate funds preserved capital better than
the OMXH?25 index. However, their abnormal returns were still markedly negative, and the
drawdowns were more severe than those observed during the pandemic. This points to
increased investor sensitivity to geopolitical instability and possibly reflects changes in
liquidity expectations and valuation risk. The contrast between the two periods emphasizes
that the defensive behaviour of real estate funds cannot be generalized across all crisis types.
Their performance is context-dependent, shaped by the nature of the crisis and possibly by

fund-level characteristics.

While the findings offer useful insights into fund behaviour, there remains room for further
research. One natural direction for future research would be to examine how specific fund
features, such as property type, regional focus, or leverage contribute to performance under
stress. This could help explain the differences observed between individual funds in this
study. Expanding the analysis to compare Finnish real estate funds with other asset classes,
such as listed property companies, forest, or alternative investments, would also provide a
broader perspective on their role within diversified portfolios. Since the Russia—Ukraine war
is still ongoing, future studies may also revisit this topic once more long-term data becomes

available to evaluate post-crisis recovery and resilience.

Nonetheless, the results provide valuable implications for investors and asset managers.
While real estate funds may not always outperform during crises, they tend to offer more
consistent capital preservation than equities, particularly in the face of non-geopolitical
shocks. Their defensive potential, however, is not absolute and should be evaluated in the

context of the specific crisis at hand, alongside other risk-mitigating investment strategies.
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