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Abstract

This paper analyzes stock market reactions to geopolitical shocks focused
specifically on SAAB during the Russia-Ukraine invasion period of February 2022.
Using an event-study methodology in the semi-strong form of the Efficient Market
Hypothesis, the study examines whether SAAB generated abnormal returns relative
to the Swedish market index (OMXSPI). The analysis uses an augmented market
model which incorporates FX rate and Geopolitical risk as variables, complemented
by a rolling correlation analysis to capture how relationships between the variables
operate over time. Results show that SAAB experienced mixed abnormal returns,
briefly being positive on the event day but negative the day prior as well as the
following day of the event date. This occurred over both short and the extended
window. Regression outcome revealed that only GPR was statistically significant
while market and FX factor remained insignificant. These findings suggest that
SAAB'’s performance was driven by heightened geopolitical uncertainty and
idiosyncratic factors rather than general market movements.

Keywords: SAAB, event-study, geopolitical risk, abnormal returns, Efficient Market
Hypothesis, Prospect Theory, Decoupling Theory.
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1.Introduction

Geopolitical shocks have long been recognized as catalysts for rapid adjustments
when it comes to global financial markets. Military conflicts and sudden escalations
in international tensions often trigger immediate shifts in investor expectations, risk
perception and capital flows. The Russian invasion of Ukraine on 24 February 2022
represents one of the most significant geopolitical events in recent history in Europe,
with implications for both security policies, defense spending and market behavior.
Sweden, at that time, was not in NATO however it raised concerns regarding security
capabilities and military preparedness. These developments later created an

environment where defense-related firms became central to investor attention.

SAAB, one of Sweden'’s largest defense and security companies, holds a
strategically important position in the Swedish economy as well as the European
defense industry. As a heavily export-oriented firm with international reach, SAAB is
sensitive not only to geopolitical tensions but also to movements in the foreign
exchange market. The combination of heightened geopolitical tensions and currency
movements during this event provides a motivation for examining how markets react

and in what favor during these international affecting periods.

Previous research has documented that stocks in the defense-sector often react
positively to heightened geopolitical tensions, much of the already existing research
focuses on US or more broad international samples. There is limited empirical work
that focuses on Swedish defense stocks, especially studies isolating a single firm
such as SAAB. The potential interaction between geopolitical shocks and FX
movements remains even more underexplored in the Swedish context. This is the

clear literature gap which motivates the study.

The purpose of this thesis is to analyze the stock market reaction to SAAB in
connection with the Russian invasion of Ukraine. Using an event-study methodology,
the study aims to investigate whether SAAB generated abnormal returns relative to
the Swedish market index (OMXSPI) following the invasion, and can these abnormal
returns be partially explained by the heightened geopolitical tensions and FX rate. By

having a more narrowed focus on a single strategically important firm, the study



contributes to a deeper understanding of how Swedish markets respond to the

geopolitical risk that is occurring.

Guiding this thesis is the following research question:

Did SAAB generate abnormal returns relative to the Swedish OMXSPI market
index (OMXSPI) following the Russian invasion of Ukraine on 24 February
2022, and can these abnormal returns be partially explained by the heightened

geopolitical tensions and FX rate movements?

1.1 Structure

The thesis is structured as follows:

Chapter 2 presents a review of the general consensus in existing literature on
event-study methodology, geopolitical risk, defense stocks and exchange rate
effects. Theoretical framework in Prospect Theory and Decoupling Theory is also

present. Hypothesis is presented in this chapter.

Chapter 3 highlights the methodological framework, including data sources, model

specification, estimation and event windows, and also the analytical procedures.

Chapter 4 presents the empirical findings and observations of the event-study and

analyses.

Chapter 5 discusses the observed results, and possible explanations and limitations

for the observed results.

Chapter 6 concludes the study in its entirety and offers recommendations for future

research.



2. Literature review

2.1 Defense stocks and geopolitical shocks

Previous research examining financial markets during the Russian invasion of
Ukraine (2022) shares the same general consensus that the defense sector
experienced positive cumulative abnormal returns from the geopolitical conflict.
Event-study analyses using European, US, and global portfolios generally come to
the conclusion that the geopolitical shocks of this magnitude consistently document
an increase in abnormal returns, This reflecting the increased demand for military
capabilities. The previous studies collectively indicate that the defense-related firms
tend to benefit from these types of geopolitical shocks and conflicts in both

short-term and long-term.

2.2 Efficient Market Hypothesis

The event-study is grounded in the semi-strong form of the Efficient Market
Hypothesis (EMH), which states that financial markets incorporate publicly available
information into asset prices rapidly. Under this assumption, abnormal returns
observed around an event window will reflect the market’s immediate reaction to the
new information. Given the sudden and public nature of the Russian invasion of
Ukraine, the expectation is that the market reaction will occur almost
instantaneously. A short event window such as -1 to +1 trading days will be

appropriate and valid to capture the initial price adjustment.



2.3 Prospect Theory

Prospect Theory, developed by Kahneman and Tversky (1977), challenges the

assumption that investors behave like completely rational agents. Instead the theory
proposes that in reality individuals evaluate outcomes relative to a certain reference
point. They also perceive losses far greater than equal gains meaning loss aversion

is present.

In financial markets these behavioural tendencies can sometimes generate
short-term mispricing, especially when it comes to periods of heightened uncertainty
such as geopolitical shocks. Investors can initially overreact to negative news due to
fear or heightened sensitivity to potential losses, even when the fundamental
implications for the defense sectors may be positive. This theory and its behavioural
response stands in contrast to the semi-strong form of the Efficient Market
Hypothesis, which predicts that prices should adjust instantaneously to new public

information.

For the present study, Prospect Theory provides useful insight and a useful
framework for interpreting the immediate market reaction to the Russian invasion of
Ukraine. While rational expectations in the defense sector suggest that firms like
SAAB should benefit from increased geopolitical tensions, behavioural biases may
cause initial responses to flee the specific sector or approach with more caution. The
incorporation of Prospect Theory therefore allows for a deeper understanding of the
short-term abnormal returns in the included event & robustness windows, possibly
explaining potential causes for any deviations from the expected patterns predicted

by the model.

2.4 Decoupling Theory and Safe-Haven Dynamics.

Decoupling Theory refers to a phenomenon in which either an asset or sector

becomes increasingly independent from broader market movements, particularly



during periods of economic or geopolitical stress. In such situations, correlations

between the asset and general market declines, indicating that the asset’s return
dynamics are driven more by idiosyncratic factors rather than systematic market

forces. This behaviour is associated with safe-haven assets, which tend to attract
investors during crises due to their perceived resilience, investors will flee the

specific sector and go to sectors or assets with countercyclical characteristics.

2.5 Gaps in Existing Research: Nordic and Firm-Specific

Evidence

While the existing literature on this topic provides a broad and general understanding
of how the overall defense-sector reacts to geopolitical tensions, firm-specific
analyses remain limited, especially when it comes to the Nordic context. As
Sweden’s primary defense contractor and with a major influence in the international
defense industry, SAAB has not been analysed individually in relation to this

geopolitical event. This inclusion will fill the void in the clear existing research gap.

2.6 Geopolitical Risk (GPR) and Exchange Rates (FX) in

Financial Markets

Prior studies have generally focused on sector-wide reactions to the conflict and
have not included the explanatory variables such as geopolitical risk index (GPR), as
well as foreign exchange rate movements (FX) when analyzing abnormal returns.
There is to the best of current knowledge none, or highly limited research isolating
SAAB'’s performance relative to the OMXSPI with these specifications in variables
and if they could be used to explain some of the movements in the abnormal returns.
FXis included as a variable to investigate and analyze in this study due to the nature

of SAAB which is a large export-heavy firm.



2.7 Summary of Literature and Contribution of This Study

The literature reviewed in this chapter provides a strong consensus that geopolitical
conflicts can have significant effects in the financial markets and on stock
performance. Previous studies examining the effects of geopolitical shocks generally
finds positive abnormal returns within the defense sector, suggesting that investors
might anticipate an increased spending in defense and stronger demand for the

upcoming period

The theoretical frameworks presented in this chapter provides different but
complementary explanations for the multiple market reactions. The Efficient Market
Hypothesis suggests that all publicly available information should be rapidly
incorporated in the stock prices, meaning immediate abnormal returns around the
event date. In contrast, Prospect Theory highlights the possibility that some investors
may not always respond in a completely rational way, especially during periods of
uncertainty and heightened perceptions of risk. As a result, this may affect short-term
market reactions to deviate from a predicted rational pricing model. Furthermore
Decoupling Theory suggests that defense firms can decouple from the broader
market movements during crises. This would indicate that their performance is more

increasingly driven by idiosyncratic factors instead of general market conditions.

Despite the continuous expansion of literature in the defense sector, some gaps still
remain clear. Most existing studies are focused on sector-wide and diversified
portfolios rather than individual firms. Research among the defense sector in the
Nordic geographical area also remains limited, In particular on SAAB as a specific

firm as an extremely large defense contractor in Sweden.
This study therefore aims to fill the gap by examining whether variables like GPR

and FX movements hold any explanatory power when looking at the abnormal

returns of SAAB during the Russian-Ukraine invasion 24th February 2022.
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2.8 Hypotheses

H1 - Efficient Market Hypothesis (Semi-Strong Form)

SAAB'’s stock price will adjust significantly and rapid to the announcement of the
Russian invasion of Ukraine on 24 February 2022, generating statistically significant
abnormal returns in the event window (-1,0,+1)

This follows the EMH in the way that if markets are semi-strong efficient, then all
publicly available information including the invasion news should be
rapidly/immediately priced in, generating a detectable abnormal return on or
surrounding the event date.

H2 - Prospect Theory

Due to heightened uncertainty and loss aversion, SAAB’s abnormal returns will be
initially negative or at least muted on the day prior to and immediately following the
invasion, even if from a rational perspective the expectations would predict positive
returns for a defense firm like SAAB.

This captures the behavioural perspective: investors react to potential losses during
sudden geopolitical shocks and may flee even well-positioned stocks in the short
term.

H3 - Decoupling Theory

Saab’s stock returns will increasingly decouple from the Swedish market index
(OMXSPI) during the event period, with the rolling correlation declining significantly
around the event date, indicating idiosyncratic dynamics rather than market-driven

behaviour.

This is visible in the rolling correlation table which provides evidence whether we
have structural breaks in their relationship or not (decoupling)

11



3. Methodology

3.1 Event Study Framework

This thesis applies an event-study methodology to examine how SAAB’s stock price
reacted to the Russian invasion of Ukraine on 24 February 2022. Event studies are
grounded in the semi-strong form of the Efficient Market Hypothesis (EMH), which
states that financial markets rapidly incorporate publicly available information into
asset prices. Any abnormal return observed around the event date reflects the
market’'s immediate reaction to new information under this assumption.

The thesis also incorporates Prospect Theory as well as Decoupling Theory to

evaluate the results and how the behaviour of investors are during the event.

The event study isolates the effect of the invasion by comparing SAAB’s actual
return to its expected returns, estimated using the Augmented Market Model. To
capture the total market reaction, abnormal returns are aggregated into cumulative
abnormal returns (CAR) over the event window (+1,0,-1) and robustness windows
(+2,-2), (+5,-5)

This method is widely used in financial economics to assess the impact of sudden
geopolitical shocks, therefore making it appropriate for analyzing SAAB’s reaction to
the invasion relative to the OMXSPI

3.2 Estimation Window

The estimation window is defined as:

Estimation Window: t = -250 to -20
This window includes 230 trading days prior to the event, excluding the 20 days
before the invasion to avoid potential leakage of information or anticipatory market

movements.
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3.3 Event Window

The event window captures the immediate market reaction to the Russian invasion:
Event Window: -1,0,+1

*Day -1: Trading day before the invasion

*Day 0: Event date (24 February 2022)

*Day +1: Trading day after the invasion

A short window is appropriate to use because geopolitical shocks are often sudden,

public, and reported widely, leading to the rapid price adjustments that are consistent

with the EMH.

3.4 Robustness Windows

Two robustness windows are done with the timeframe of (-2,+2) & (-5,+5)
This is done to further see if the event window’s reaction is persistent or reverses
over-time. This wider window allows for information leakage or delayed market

reaction to be present.

3.5 Rolling Correlation 60-Day Window

A rolling correlation is used to examine the relationship between two variables
over-time and how it evolves. In contrast to a static correlation that only provides one
value for the sample, a rolling correlation is done to capture time-varying
co-movements and detect structural breaks and changes in the market dynamics.
Therefore this is suitable around a major event like the Russian invasion of Ukraine.

In the thesis rolling correlations will be done to observe whether SAAB’s return
dynamics changed relative to the following:

- The Swedish Market Index (OMXSPI)

- The SEK/USD exchange rate (FX)

- The Geopolitical Risk Index (GPR)
This helps the analysis be able to observe if SAAB became more or less sensitive to
market-wide, currency-related, or geopolitical factors leading up to and during the
outbreak of the event.

13



Rolling Correlation Window Specification

A 60-Day window is applied meaning that each correlation value is calculated by
using the previous 60 trading days of data.

Pt = Corr(Xiso:t, Yis50:1)
The window length chosen is used due to it being able to capture medium-term
co-movement, is long enough to reflect market conditions but also short enough to
detect structural breaks giving it an overall balance.

3.6 Expected Returns and Market Model Specification

Expected returns for SAAB during the event window are computed using an
Augmented Market Model:

Rsaast=8 + "BRomxspit + "Bt + *Bgpri
This model assumes a stable linear relationship between SAAB and the Swedish
market index, currency fluctuations and geopolitical risk during normal periods,

allowing deviations during the event window to be interpreted as abnormal.

3.7 Abnormal Returns (AR)

Abnormal returns measure the difference between actual and expected returns:
AR = Rsang, - (@ + "BRowmxspit + "Bt + *Bgpry)

These values represent the portion of SAAB’s return that cannot be explained by

normal market movements, currency fluctuations, and geopolitical risk and are

therefore seen as abnormal returns.

3.8 Cumulative Abnormal Returns (CAR)

To capture the total effect of the invasion over the event window, abnormal returns
are aggregated into the following:
CAR1 12 = SUM(AR))

14



The primary CAR of interest will be:
CAR(_1+1)

This measures the overall return response surrounding the invasion.

3.9 T-statistics - Regression Coefficients.

T-stats are computed from the estimated coefficients provided by the regression.

This is done to help evaluate the variables and observe whether they are of any

significance or not in the analysis. They are computed using the Excel formula:
=Al2/AI3

This corresponds to (Coefficient/Std.Error) for each variable.

3.10 T-statistics - Abnormal Returns (+1,0,-1)

To examine whether the abnormal returns can be explained and attributed to this
event and the variables included in my model, t-stats are computed using the
following formula:

=AP3/$AX$6
This corresponds to taking the logged returns of SAAB divided by the sigma which is

the standard deviation for residuals.

3.11 T-Statistics - Cumulative Abnormal Returns (+1,0,-1)

To observe whether the cumulative abnormal returns had a significant overall

reaction in the event period t-stats are computed in my data using the Excel-formula
=AR3/($AX$6*SQRT(3))

This corresponds to using the CAR(+1,0,-1) divided by (Sigma * Square root of

number of days)

15



3.12 Data description

The analysis uses daily financial data for SAAB, the Swedish market index OMXSPI,

the SEK/USD exchange rate, and the Geopolitical Risk Index (GPR). All data are

collected from publicly available and reputable sources.

- SAAB stock prices: Daily price data from Investing.com

- OMXSPI index: Daily price data from Investing.com used as benchmark

- SEK/USD exchange rate: Daily data from Riksbanken.se, representing the

Swedish krona relative to the U.S. dollar.
- Geopolitical Risk Index(GPR): daily geopolitical risk data from Caldara and

lacoviello.

Daily log returns for SAAB and OMXSPI are calculated as:
R; = In(P/P,)

FX returns are measured as daily percentage changes in the SEK/USD rate.

GPR is included at its daily frequency; the value corresponding to February 2022 is

used for the event window.

When estimating the coefficients for the model, all variables are transformed into

their logged(LN) version to keep the same format.

The sample period is chosen to make sure there are sufficient observations for the

estimation window while avoiding contamination from the event itself.

16
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4. Results

4.1 Descriptive Overview of Event Window Returns

The calculations made in Excel on the event study show that SAAB’s expected
returns (ER) around the Russia-Ukraine invasion vary substantially across days. In
the short event window (+1,0,-1) the expected returns are 0,2831, -0,0987, and
0,2158. In the robustness window (+2,-2) ER ranges from -0,0860 to 0,3964, this
indicates that the augmented market model predicts both positive and negative daily
returns during the period. In the (+5,-5) the ER ranges from -0,259 to 0,396 which is

a continuation of mixed results.

The variation in ER is essential because it means abnormal returns (AR) cannot be
interpreted as simple deviations from a constant benchmark, instead, they reflect the

differences between realized and model-implied performance

4.2 Abnormal Returns (AR)

The results show a mixed pattern. SAAB exhibits a positive return on one of the
days, the event day (t = 0), suggesting a short-lived upward reaction to the invasion
announcement. However, both days (-1 & +1) show negative abnormal returns,
indicating that the initial reaction may not have been as sustained as the market

model expected. Therefore leading to having negative returns.

Across the wider window (-2,+2), abnormal returns fluctuate between 0,2659 and
-0,4112. The largest positive AR occurs at t = -2. The largest negative AR occurs at
t = +2. This pattern suggests that even though SAAB experienced brief positive
deviations from the expected performance, the overall reaction across the complete
window is predominantly negative.

For the second robustness window (-5,+5) we can observe continued mixed and

volatile results ranging from 0.2659 down to -0.4112.
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4.3 Cumulative Abnormal Returns

The cumulative effects of the abnormal returns provide a more clear picture of the
market’s reaction.

CAR (-1,0,+1) = -0,2709

CAR (-2,+2) =-0,4162

CAR (-5,+5) =-01370

All of the CAR measures came out to a negative number, indicating that SAAB’s
stock experienced a net decline relative to the expected performance provided by
the augmented market model during the event period. The negative CAR in all
windows could suggest that the market did not price the invasion as a positive shock

for SAAB in the immediate aftermath, despite the brief positive AR on the event day.

These CAR results are in contrast to previous findings in literature where defense
stocks often show positive cumulative reactions to geopolitical conflict. In SAAB’s
case, the reaction appears to be more muted and in the end comes out to be

negative in these timeframes.
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4.4 Visual Event-Window Results (CAR/GPR)

When creating a line-graph from the abnormal returns and geopolitical risk during the

event window (+1,-1) the following graph is provided.
CAR/GPR (+1,0,-1)
0,2 600

0,1 500

400
2022-02-23 2022-02-24 2022-02-25

-0,1 300

-0,2 200

-0,3 100

-0,4 0

e AR m— G PR

From the graph we can observe a negative abnormal return the day before and then
on the event date a big spike turning it from negative to positive abnormal returns,
followed by a decline into negative values the day after.

Geopolitical risk remains more stable with a small decline on the event day followed

by a slight increase the day after.
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For one of the robustness windows we obtained the following graph:

CAR & GPR (+2,0,-2)
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This wider window lets us observe yet another spike in abnormal returns on the last

day in the robustness window (+2), and a slight decrease in the geopolitical risk.

4.5 Regression Results: Market, FX, and Geopolitical Risk

To understand the drivers of SAAB'’s returns, a regression including OMXSPI, the
SEK/USD exchange rate, and the Geopolitical Risk Index(GPR) was estimated. The

t-statistics for the respective coefficients are:

OMXSPI: -1,1443 (not significant)
FX: -0,0584 (not significant)
GPR: 7,1968 (highly significant)

These results indicate that neither the Swedish market index(OMXSPI) nor the

exchange rate explains the behavior in SAAB’s returns during the event period. Both

of the variables mentioned above come out to be statistically insignificant
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In contrast to OMXSPI and FX, the GPR index is highly significant with a t-statistic
value above 7. This indicates that SAAB’s returns are highly sensitive and influenced
by changes in geopolitical risk, and that the geopolitical tensions were the dominant
explanatory factor during the invasion period rather than general market movements
or fluctuations in SEK/USD.

This observation aligns well with the general theoretical expectations: defense firms
valuations and performances are far more directly linked to geopolitical uncertainty

than to broad market conditions.

4.6 Rolling Correlations

The rolling correlations done in a 60-day period between SAAB and each variable
came out to the following results:

- Majority of values fall in 0,3-0,5 range with a few outliers, when closing in
towards the event date a big decline is observed in the correlation going from
0,42 -> 0,26. This seemingly consistent with the observed results of OMXSPI
being insignificant. (SAAB vs OMXSPI)

- FXduring the 60-day period before the event date had fluctuations going from
approximately 0,1 - 0,35, At the event date another big decline was observed,
having FX go from 0,32 down to 0,05 in a single day. This is also consistent
with the observed results of FX being insignificant in the model. (SAAB vs
SEK/USD)

- GPR had values from approximately 0,1 - 0,3, closing in towards the event
date a small decline in value is seen from 0,18 to 0,13. (SAAB vs GPR)

4.7 T-Statistics - AR & CAR (+1,0,-1)

T-statistics computed for each day’s AR in the event window resulted in the following
values:

AR(+1) = -0,4638 (not significant)

AR(0) = 0,5293 (not significant)
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AR(-1) = -0,8887 (not significant)
Indicating that if looked at as individual days there were none of the days which

showed to be significant in this event period.

For the cumulative abnormal returns the result came out to:

CAR(+1,0,-1) = -0,4753 (not significant)
Meaning that the overall reaction during the event window is not significantly different
from zero. The overall cumulative abnormal return cannot be interpreted as a
significant market reaction to the invasion, and the observed CAR should not be

attributed to the explanatory power of the augmented market model used.

The same results are observed from the additional robustness windows (-2,+2) &
(-5,+5) with the highest value at 0,8080 and the lowest at -1,2495 which remain far
below the 1.96 threshold.

4.8 Summary of Empirical Findings

The empirical results show that SAAB’s stock experienced mixed daily abnormal
returns around the invasion, with one brief positive reaction on the event day but
negative returns both before and after.

The cumulative abnormal returns for both the short and wider windows are negative,
indicating that SAAB’s actual performance was negative compared to the expected

performance provided by the market model.

However, the regression analysis done reveals that the geopolitical risk index is the
only factor that proved to be statistically significant as a driver of SAAB’s return
during this period. This suggests that while the immediate price reaction was
negative overall, SAAB’s return dynamics in this model were strongly influenced by

the heightened geopolitical tensions from the Invasion.
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5. Discussion

The purpose of this study was to examine whether SAAB generated abnormal
returns relative to the Swedish market index (OMXSPI) following the Russian
invasion of Ukraine on 24 February 2022, and whether these movements and
returns could be partially explained by geopolitical risk (GPR) and foreign exchange
(FX) fluctuations. The findings in the empirical section reveal a more complex and
contrasting market reaction than what is commonly documented in the previous
literature regarding the defense-sector. This section discusses the results in relation
to previous research, examines and evaluates the explanatory power of the

augmented market model used and outlines the limitations of the study.

5.1 Previous Studies in the Defense-Sector

Multiple studies have been done before but more on the broader perspective of how
the defense-sector performed during geopolitical tensions. A previous study
highlights the effect of geopolitical risk in the defense sector (Catalin & Oana, 2024).
Geopolitical risk is included in almost each and every study involving the
defense-sector and it is observed to be a significant variable overall.

Observed in another study (Emma & Jochem, 2024) we can see that European
defense stocks often react positively which is in contrast to the results provided
above.

Previous studies also highlight positive returns (Tony Klein, 2025) which again differs

to the results observed in this study.

The central observation in existing literature is that defense stocks exhibit positive
abnormal returns during heightened geopolitical tensions. When it comes to the
Russia-Ukraine conflict, as well as earlier geopolitical shocks, there is an overall
conclusion that the defense-sector benefits from increased uncertainty, increased

military defense spending expectations. The pattern that has emerged from existing
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literature is that positive cumulative abnormal returns tend to be present during these
types of geopolitical events.

The present study finds that the cumulative abnormal returns for SAAB were
negative in both the event window (-1,0,+1) and the wider robustness windows
(-2,+2) & (-5,+5). This result is not aligned with the overall empirical consensus on
how the defense-sector typically responds to heightened geopolitical tensions.

Multiple different factors may be the cause of this separation from the consensus.

Existing research is heavily focused on diversified defense portfolios and larger
samples of different companies. There may be differences in how these portfolios
react to geopolitical exposure and investor bases than a single firm like SAAB. Not to
mention is that SAAB was not at that time a member of NATO, and Swedish defense
spending expectations may not have been as present at that time.

The timeframe can also play a part in the contrasting result due to it only capturing
immediate reactions around the event date while some studies include delayed

reactions which may come after a few more days or even weeks.

5.2 Augmented Market Model

In the present study the augmented market model used incorporated three
explanatory variables: OMXSPI, GPR, and FX (SEK/USD) fluctuations. This
particular specification allows the expected returns to vary with market conditions as
well as currency fluctuations and geopolitical uncertainty. The model used produced
returns that differed greatly across the event window, this indicates that the
benchmark against which abnormal returns were measured was dynamic rather than

constant.

The regression results show that our GPR was the only statistically significant
variable with a positive coefficient and a t-statistic above 7. This observation aligns
with the theoretical expectations and overall consensus that firms in the
defense-sector are directly exposed to geopolitical tensions. The high significance in
the present study reinforces the idea that geopolitical uncertainty was a clear key

driver of SAAB’s returns during the invasion period.
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Opposite to GPR, we find that OMXSPI and FX were statistically insignificant, this
would indicate that general market movements and currency fluctuations did not
meaningfully impact SAAB’s return during the event window examined. Notable
would be that OMXSPI came out as insignificant, meaning SAAB’s performance was
decoupled from the broader Swedish market under this period. This is consistent
with the idea that geopolitical shocks like these events can create firm-specific

reactions that differ from overall market trends.

5.3 Interpretation of Visual Line-Graphs

The line-graph containing CAR/GPR for the event window (-1,0,+1) reveals a
temporary increase in abnormal returns (AR) during the event day, followed by a
reversal into the negative values the day after. This could indicate that the initial
reaction was strong and investors expected defense-related gains. The market
reassessed the situation and could indicate that due to uncertainty safe-haven
dynamics became more present leading to investors temporarily moving away from
the sector. This pattern is consistent with H2 derived from Prospect theory, where
loss aversion could cause fleeing behaviour initially. The GPR movement in contrast
to AR reveals a slight dip at the event day which could indicate that the geopolitical
uncertainty was already elevated leading up to the invasion, and a brief stabilization
happened during the event day, followed by a small increase again. The small dip
may be due to firms such as SAAB moving into acting more idiosyncratically,
possibly explaining why even though the GPR dipped, abnormal returns increased

temporarily.

The line-graph for the robustness window (-2,+2) reveals a second spike in abnormal
returns indicating that the initial volatility still persists, the market keeps reassessing
the situation and investors possibly move back into the defense-sector. Once again
we can see a dip in GPR even though abnormal returns experience a spike.
indicating the decoupling effect being present between GPR and SAAB’s abnormal

returns. This divergence would support H3, consistent with Decoupling Theory that
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SAAB'’s return dynamics reflect idiosyncratic rather than systematic co-movement
with the market. These observations are aligned with the results from the rolling
correlation that the correlation between the two temporarily weakens nearing the
event date, reinforcing the decoupling effect and that SAAB acted more

idiosyncratically during this period.

5.4 T-Statistics AR & CAR (Event & Robustness Windows)

All three abnormal returns in the event window (-1,0,+1) are statistically insignificant,
with t-statistics ranging from -0,89 to 0,53. These values all fall far below the critical
threshold of 1,96, indicating that none of the individual abnormal returns differ
significantly from zero.

This implies that the daily price movements during this event window cannot be
interpreted as meaningful market reactions to the invasion, but instead fall within the

range of possibly being normal daily volatility.

The t-statistics for the cumulative abnormal return over the event window (-1,0,+1) is
-0,4753, which is far below the conventional critical threshold of 1,96. This would
indicate that the cumulative reaction for the event period is not statistically different
from zero.

Consequently, the CAR can therefore not be interpreted as a meaningful market
reaction to the invasion and instead also fall within the range of normal daily volatility.
The same is observed in the robustness windows, none of the values exceed the
critical threshold leading to the values being statistically insignificant. The
insignificance of both AR and CAR across all windows ultimately lead to the rejection
of H1, as no statistically significant price adjustment consistent with EMH can be

confirmed here.

Even though the broader perspective in the defense-sector typically exhibits positive
abnormal returns during geopolitical shocks, several factors may explain why SAAB
in this case does not follow the usual pattern in this study. Things to take into

consideration, firstly, this is a single firm-specific analysis, whereas most existing
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studies use diversified portfolios that could smoothen idiosyncratic firm-level

fluctuations.

Second, because of this being a single firm-specific study from Sweden, investor
behaviour might differ greatly from other parts of the world. The behaviour during
initial days might have been driven by short-term uncertainty, hedging or
reallocations into other sectors, therefore delaying any potential positive reaction for
SAAB. Prior studies in the broader perspective may also have included a wider

robustness window leading to capturing the potential delayed market reaction.

Third, Since Sweden was not yet a NATO member at the time of the invasion,
defense expectations in Sweden may not have been as pronounced or immediate as
in other European markets. All of these differences may have contributed to a more
muted or negative abnormal returns for SAAB despite the overall consensus that the

defense-sector tends to be beneficial from geopolitical shocks.

5.5 Rolling Correlation Interpretation

The results for SAAB/OMXSPI seems to be consistent with the earlier notion that
OMXSPI is not significant in this augmented market model, We can observe a
structural break happening when the event date in row 63 appears (Appendix D),
meaning SAAB decoupling from the OMXSPI and going over into acting more
idiosyncratically. Prior literature provides evidence that defense-firms can decouple
from general market movements during periods of geopolitical tensions and shocks.
Covachev & Fazakas (2024) documents such divergence when it comes to defense

stocks during the Russian invasion of Ukraine.

This pattern can be linked to the Decoupling Theory which aligns with that
firm-specific or sector-specific shocks can cause a temporary detachment in how
firms operate. Their behaviour might shift over to more idiosyncratic behaviour and

separate themselves from broader market movements.
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SAAB/FX observed to be insignificant in the regression is consistent with these
results in the rolling correlation (appendices), a sharp decline in the fx rate is seen
once the event occurs and it would mean that FX in this model does not have a
meaningful impact on SAAB’s returns since their correlation weakens extremely. This
pattern is also documented by previous literature that FX is not observed and seen
as an important factor and is overshadowed by multiple different factors such as

GPR in these geopolitical events.

SAAB/GPR in my predicted model is observed to be highly significant, in the rolling
correlation we can see a small decline in co-movement. This does not necessarily
mean that it loses significance because it is declining but could simply be because
as stated in “Possible Explanations for Negative CAR” there might have been other
variables in play, so even though we can observe a decrease in the co-movement of

SAAB/GPR it still remains a significant key driver in this model.

5.6 Potential Explanations for Negative CAR

The negative CAR observed from the result are in contrast to the overall consensus
of existing literature. This may have multiple different explanations such as:

1. Overlapping or confounding events
If other major news around SAAB or events occurred during the same period as the
event window such as:

- Earnings announcements

- Sector-wide news

- Policy statements

- Order news / contracts
If any of these factors overlapped and had a negative or risk-increasing effect on
SAAB then it may have dragged CAR down even though the invasion itself might

have not been negative.
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2. Pre-invasion anticipation and prior pricing
The Russia-Ukraine invasion did not come without warning. Diplomatic tensions in
the weeks leading up to the event had been widely covered in media for the public to
see. This could have had investor bases already positioned themselves in SAAB
before the event took place, resulting in a muted or more negative reaction rather

than a fresh positive reaction.

3. Sweden’s absence in NATO
At the time of the invasion Sweden was not a NATO member. Investors may not
have connected the event to a significant increase in Swedish defense spending or
expectations. In contrast to other defense firms operating under NATO frameworks.
This could lead to a more muted or negative short-term reaction when compared to

the broader consensus in the defense sector.

5.7 Methodological Considerations & Limitations

Omitted Variables

This is one of the most plausible explanations for the contrasting result.
In existing literature it is common for studies to include a variety of other variables
whilst this augmented market model specification only includes 3 main ones such as
OMXSPI, FX, GPR. While these are 3 important factors, variables like:

- Fama-French factors

- Volatility indices

- Defense spending expectations

- Nato-policy announcements

- Innovation and R&D measures
are not incorporated into the augmented model, leaving room for why the cumulative
abnormal returns may differ from the documented pattern of positive CAR in the
defense-sector. The exclusion of additional variables may have contributed to a more
negative result, This suggests that the negative CAR may reflect model limitations

rather than just a negative market reaction to the invasion.
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A further methodological consideration has to be taken into account on the variable
GPR itself. The geopolitical risk index by Caldara and lacoviello is constructed
through text-mining of newspaper articles, counting references to geopolitical
tensions from a broad set of international publications. This makes their variable an
accessible and widely used proxy for geopolitical uncertainty although it does carry
limitations relevant to this study. First, the index itself is in a global lens and therefore
may not accurately reflect the way Sweden or even the Nordic region perceived the
invasion and the influence on defense spending. Meaning it could differ from the
global trends. Second, newspaper indices might carry slight lags relative to daily
market movements, meaning the daily GPR values used in the windows may not
perfectly be aligned with the timing of the investor reactions themselves.

Despite these limitations, GPR was observed to be the only statistically significant
variable in the augmented market model with a t-statistic above 7. This suggests that

its explanatory power is robust even with these measurement constraints in mind.

Single-Firm Limitation

Because of the research being on a single firm study, generalizations can not be
made as accurate as if it was a heavily diversified portfolio in the defense-sector.
These results may differ from previous consensus on how firms in the
defense-sector react due to the fact this is a single firm out of many existing. The
consensus that the defense-sector reacts positively to geopolitical tensions often
appears in research including broad perspectives.

With SAAB being the only company included here, you have to consider the

possibility of factors that can differ vastly such as investor behavior.

Investor Behaviour and Prospect Theory

Prospect Theory provides additional potential explanations for why the CAR resulted
in a negative value during this event for SAAB, In the short-term it aligns with the
foundation of Prospect Theory which explains how most investors act with more
caution during heightened uncertainty and become more risk averse meaning they
could have invested elsewhere in sectors that are seen as less risky at that time,

while later on re-investing in the defense sector. The general consensus is that the
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defense-sector benefits long-term, this could be the case here but would require a
wider robustness window in order to capture the delayed reactions.

Worth noting is that the CAR became less negative in the longer timeframe of the
robustness windows which could indicate a delayed recovery predicted by Prospect
Theory, suggesting a longer study period might eventually capture a more

statistically significant positive repricing for SAAB in this case.

6. Conclusion of Event-Study

The study was made with the research question:

“‘Did SAAB generate abnormal returns relative to the Swedish market index
(OMXSPI) following the Russian invasion of Ukraine on 24 February 2022, and can
these abnormal returns be partially explained by the heightened geopolitical tensions

and FX rate movements?”

The negative CAR values indicate that SAAB’s performance around the invasion did
not align with the pattern documented in prior research surrounding the
defense-sector. Saab’s returns were more muted than beneficial during the
heightened geopolitical tensions, suggesting that investor expectations, firm-specific
fundamentals or even pre-invasion price adjustments may have played a bigger role

than the event itself.

This study contributes to the literature in a way that is focused more on firm-level
analysis under a major geopolitical shock using an augmented market model that
incorporates both FX and GPR as variables. While most studies rely on broad
portfolio and sector-wide samples, this thesis demonstrates that individual firms in

the defense sector may deviate from generalized patterns in returns.

The contrast between this study’s findings and the previous literature can stem from
multiple factors such as the timing of investor behaviour & expectations, SAAB’s
unique market position. General consensus from previous studies can not be fully

expected to be met due to this being an isolated firm-level study with various
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variables. The shorter event windows, and exclusion of other potentially relevant
variables (firm-specific news, government announcements, defense spending
expectations) also limit the explanatory power of the model somewhat. These

constraints need to be taken into consideration when interpreting the findings.

6.1 Conclusion of Hypotheses

H1: EMH (Semi-strong)

The hypothesis is partially rejected, the t-statistics for both AR and CAR (-1,0,+1) are
all below the threshold of 1,96, meaning none of the returns are statistically
significant. EMH predicts a rapid and significant adjustment in price, but the results
and reaction falls within normal daily volatility. The invasion did produce a price
movement pattern, but ultimately | cannot confirm it was a statistically meaningful
market reaction. So in the strict sense this hypothesis is rejected.

H2: Prospect Theory

This hypothesis is supported, the results exhibit the behavioural pattern Prospect
Theory predicts. Negative AR the day prior to the event, a brief spike on the event
date then followed by a reversal back to negatives the day after. Investors appear to
have initially reacted cautiously and risk averse rather than pricing SAAB as a
beneficiary of the conflict. The negative CAR value is consistent with short-term loss
aversion as well.

H3: Decoupling Theory

Here we can see the hypothesis clearly being supported. Observing the rolling
correlation on SAAB-OMXSPI we have a visible drop in their correlation around the
event date. The regression performed confirms OMXSPI as statistically insignificant
when it comes to being a driving factor of SAAB’s returns. SAAB therefore is seen in
the rolling correlation to decouple from the broader Swedish market movements
during the invasion, behaving in a more idiosyncratic manner.
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6.2 Future Research

Future research when doing isolated event studies could benefit by taking additional
explanatory variables into account or shifting focus to examining the idiosyncratic
factors in the defense-sector that drive the returns forward. GPR overall seems to be
a key-driving factor in the defense-sector but concluded in this study, idiosyncratic
behaviour seems to take over somewhat and weaken the relationship between the

firm’s returns and GPR, although still keeping GPR relevant and a significant factor.
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7. Appendices

7.1 Appendix A - Data and Log Return Calculations

A1: SAAB

Date SAABPrice Logreturns SimpleReturn
2022-03-08 80,4 0,25% 0,002493766
2022-03-07 80,2 5,64% 0,058047493
2022-03-04 75,8 -0,39% -0,003942181
2022-03-03 76,1 0,00% 0
2022-03-02 76,1 4,16% 0,042465753
2022-03-01 73 2,08% 0,020979021
2022-02-28 71,5 16,54% 0,179867987
2022-02-25 60,6 6,12% 0,063157895
2022-02-24 57 7,28% 0,075471698
2022-02-23 53 -0,94% -0,009345794
2022-02-22 53,5 -1,48% -0,014732965
2022-02-21 54,3 -4,15% -0,040636042
2022-02-18 56,6 -1,40% -0,013937282
2022-02-17 57.4 -0.52% -0.005199307

This appendix shows the calculation of log returns for SAAB. Log returns were
computed by using the standard formula LN(P/P..,) (Today/Previous day)

In Excel, this was implemented as:

=LN(B2/B3)

where B2 represents the current day’s price and B3 the previous day’s price. The

same procedures were applied to the remaining variables; OMXSPI, FX, and GPR.



A2: OMXSPI

Date

2022-03-08
2022-03-07
2022-03-04
2022-03-03
2022-03-02
2022-03-01
2022-02-28
2022-02-25
2022-02-24
2022-02-23
2022-02-22
2022-02-21
2022-02-18
2022-02-17

A3: FX
Date
2022-03-08
2022-03-07
2022-03-04
2022-03-03
2022-03-02
2022-03-01
2022-02-28
2022-02-25
2022-02-24
2022-02-23
2022-02-22
2022-02-21
2022-02-18
2022-02-17

807,41
809,66

812,9
837,92
859,04
852,06
871,86
865,53
842,68
863,21
872,72
865,33
885,63
903,68

SEK/USD

0,100747547
0,100145211
0,102159655
0,103027993
0,103064096
0,105523078

0,10496043
0,104943907
0,105103843
0,107366409
0,106498541
0,107128318
0,107532663
0,107412539

0,82%

'2;30%

0,73%
2,68%

-2,41%
'1; 10%

0,85%

'2;32%
-2,02%
'1;99%

9,9258
9,9855
9,7886
9,7061
9,7027
9,4766
9,5274
9,5289
9,5144
9,3139
9,3898
9,3346
9,2995
9,3099

OMXSPIPrice Logreturns SimpleReturn
-0,28%
-0,40%
-3,03%
-2,49%

-0,002779
-0,003986
-0,029860
-0,024586

0,008192
-0,022710

0,007313

0,027116
-0,023783
-0,010897

0,008540
-0,022922
-0,019974
-0,019710

lusd->sek logSEK/USD

0,005997
-0,019916
-0,008464
-0,000350
-0,023579

0,005346

0,000157
-0,001523
-0,021299

0,008116
-0,005896
-0,003767

0,001118
-0,005493
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A4: Geopolitical Risk Index (GPR)

Date GPR
2022-03-08
2022-03-07
2022-03-04
2022-03-03
2022-03-02
2022-03-01
2022-02-28
2022-02-25
2022-02-24
2022-02-23
2022-02-22
2022-02-21
2022-02-18
2022-02-17

7.2 Appendix B - Regression Outputs & T-Statistics

GPR
352,11
362,31
350,07
436,82
523,52
540,83
452,62
515,89

370,7
431,02
279,43
152,37
226,35
228,45

B1: Coefficients

-0,002165 -0,010634057
0,001892 0,182050725

logGPR

-0,028556572
0,034367064
-0,221388076
-0,181054023
-0,032529763
0,178052075
-0,130840643
0,330500454
-0,150761383
0,433402679
0,606440041

-0,3957707

-0,009234894
0,022040191

0,654229795 -0,000376757
0,090905718 0,000945857

The coefficient table were provided by applying the Excel formula =LINEST(Yrange,

Xrange)

The top values represent the coefficients for: OMXSPI, FX, GPR, a(intercept)

The bottom values are the standard error for each coefficient.
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B2: T-statistics - Variables(Coefficients)
OMXSPI FX GPR a
-1,144257 -0,058412604 7,19679477 -0,398323365

OMXSPI FX GPR a
Not significant Not significant Highly significant Not significant

The t-statistics were computed using the coefficients / standard error.
The threshold for 5% significance level is used to determine whether the variables
are significant or not. Out of the 3 variables and intercept only GPR proved to be

highly significant in this augmented market model.

B3: T-statistics AR (Event & Robustness Windows)

t(AR) (+1,0,-1)

-0,463892062 not significant
0,529399217 not significant
-0,88875645 not significant

t(AR) (+5,0,-5) not significant
0,360940892 not significant
0,194165166 not significant
-0,289080983 not significant
0,8079517 not significant
-0,463892062 not significant
0,529399217 not significant
-0,88875645 not significant
-1,249485122 not significant
0,664248238 not significant
-0,022946123 not significant
-0.058784413 not significant

t(AR) (+2,0,-2) not significant
0,8079517 not significant
-0,463892062 not significant
0,529399217 not significant
-0,88875645 not significant
-1,249485122 not significant
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The t-stats were computed by the excel formula:
=AP3/$AX$6 (Event Window)
=AP8/$AX$6 (+2,-2)
=AP13/$AX$6 (+5,-5)

This translates to the original AR values for each row divided by the Sigma.

B4: T-statistics CAR (Event & Robustness Windows)

tCAR(+1,0,-1)
-0,475303201
not significant

tCAR(+2,-2)
-0,565628026
not significant

tCAR(+5,-5)
-0,125501064
not significant

The t-statistics for the CAR windows were computed in excel:
=AR3/($AX$6*SQRT(3)) for the event window.
=AR8/($AX$6*SQRT(5)) for the robustness window(+2,-2)
=AR13/($AX$6*SQRT(11)) for the robustness window (+5,-5)

This translates to the CAR value / Sigma * square root of number of days.
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7.3 Appendix C - Event Study Calculations

C1: Expected return, Event Window (+1,0,-1)

ER(+1,0,-1)
0,215804756

-0,098730741
0,283105604

The expected return for each event-window day (+1,0,-1) is computed by multiplying

the estimated regression coefficients with the corresponding logged variable for that

specific date and summing the results.

In my excel dataset it would look like the following:
=AlI$2*AB3+AJ$2*AC3+AK$2*AD3+AL$2

where Al-AL contains the coefficients and AB-AD contains the logged variables. The

row number (e.g., 3) is adjusted for each event-window date.
C2: Expected Return - Robustness Window (+2,-2)

ER(+2,-2)
-0,085994055
0,215804756
-0,098730741
0,283105604
0,396418674

The same formula is applied to calculate the expected returns as in the event
window (C1), This window includes an extra day both before and after the event

window.
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C3: Expected Return - Robustness Window (+5,-5)
ER(+5,-5)
-0,118770073
-0,021425625
0,116103099
-0,085994055
0,215804756
-0,098730741
0,283105604
0,396418674
-0,259211475
-0,006386703
0.014144107
Same formula applied here as previous expected return calculation (C1)

C4: Abnormal Return - Event Window (+1,0,-1)

AR(+1,0,-1)

-0,152646861

0,174202439

-0,292451398
The abnormal return is computed by taking the simple return for SAAB, and
subtracting the expected return for the corresponding date in the event window.
in my Excel it looks like this:

=D3-AN3
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C5: Abnormal Return - Robustness Window (+2,-2)

AR(+2,-2)
0,265862042
-0,152646861
0,174202439
-0,292451398
-0,411151639

The same formula is applied as in the event window. (C4)

C6: Abnormal Return - Robustness Window (+5,-5)
AR(+5,-5)
0,118770073
0,063891378
-0,095124078
0,265862042
-0,152646861
0,174202439
-0,292451398
-0,411151639
0,218575433
-0,007550579
-0.019343414
The same formula is applied as in the event window. (C4)
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Appendix D - Structural Breaks

D1: Rolling Correlation 60-day Window

h (O Yy O | O | O
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4
4
4
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4
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4
4
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4
4
4
4
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80 &l

0,279791559
0,325105045
0,259789176
0,424565911
0,475061207
0,491425131
0,467606739
0,468309195
0,465673128
0,461436678
0,447188327
0,435653949
0,434341788
0,437021773
0,434082317
0,455217557

0,45111982

0,44491199
0,460902345
0,465391794

T N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

0,062450005
0,069470477
0,057026592
0,320766466
0,362581153
0,343360481
0,337305501
0,347658184
0,334298028
0,341883205
0,328885717
0,327720438
0,251017271
0,25011755
0,2490953
0,239622692
0,247736125
0,286054691
0,285298094
0,298005766

T N Y ¥ ¥ ¥ " Y Y Y Y Y Y Y Y Y Y Y YN

0,079526484
0,162221744
0,127926014
0,179894821

0,24678439
0,275306806
0,252424099
0,263641488
0,266628108
0,272864652
0,271174361
0,272696932

0,30239379
0,303708375
0,309701162
0,332940087
0,319852218
0,313614253
0,310182327
0,289795315

The 60-day rolling correlation is computed by taking the correlation between SAAB’s

log returns and the comparison variable over a 60-observation window. In Excel, the

formula used is:

=CORREL($AA2:5AA61; $AB2:3AB61)
The formula is then dragged downward to generate a rolling series. Row 63

corresponds to the event date (24 February 2022)
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