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Abstract 
 
Terrorism and terror attacks form a rising threat to the economy and financial markets, 
while the research area related to terrorism and foreign exchange markets still remain 
limited. Investigating terror attacks and exchange rates is essential due to the fundamental 
position of exchange rates in every international trade. In addition, exchange rates play 
an important part in pricing international financial instruments, such as derivatives. The 
aim of this thesis is to investigate the relationship between terrorism and exchange rates 
from three different viewpoints: geopolitical risk in terms of terrorism and its effect to 
uncovered interest rate parity (UIP) deviation, cumulative abnormal returns (CAR), and 
explanatory variables of CAR. 
            
By investigating terror attacks, geopolitical risk indices, and a set of exchange rates with 
linear regression models and event study methodology, this thesis shows that terrorism 
can cause different effects among developed and emerging countries. In addition, the em-
pirical results indicate that currency pairs from emerging countries are generally more 
affected by terror attacks causing statistically significant results. Furthermore, the results 
show that an increase in geopolitical risk leads to a significant increase in UIP deviation 
as well as local currency risk premiums among selected emerging countries. 
 
This thesis obtains new evidence of how UIP deviation is affected by geopolitical tensions 
in terms of terrorism in emerging countries. Information can be valuable for investors and 
other market participants. In addition, the results highlight that also in the future terror-
ism will play an important part in geopolitical risks that should be considered when mak-
ing financial decisions.  
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Tiivistelmä 
 
Terrorismi sekä terrori-iskut luovat taloudelle sekä rahoitusmarkkinoille nousevan uhan, 
mutta tästä huolimatta niiden vaikutuksista valuuttakurssimarkkinoihin tiedetään vain 
vähän. Terrori-iskujen sekä valuuttakurssien tutkiminen on erityisen tärkeää valuutta-
kurssien fundamentaalisen roolin vuoksi: esimerkiksi valuuttakurssilla on oma roolinsa 
jokaisessa kansainvälisessä rahasiirrossa. Lisäksi valuuttakurssit vaikuttavat esimerkiksi 
erilaisten rahoitusinstrumenttien hinnoitteluun, kuten johdannaisiin. Tämän pro gradu- 
tutkielman tarkoituksena on tutkia terrorismia sekä valittuja valuuttakursseja kolmesta 
eri näkökulmasta: geopoliittinen riski-indeksi terrorismin mittarina ja sen vaikutus katta-
mattoman korkopariteetin (UIP) poikkeamaan, kumulatiivisia ylituottoja (CAR) sekä ku-
mulatiivisten ylituottojen selittäviä tekijöitä. 
 
Tutkimalla terrori-iskuja, geopoliittisia riski-indeksejä sekä valittuja valuuttakursseja li-
neaarisen regression ja tapahtumatutkimuksen avulla, tämä tutkielma osoittaa, että ter-
rori-iskut voivat vaikuttaa eritavoin kehittyneisiin ja kehittyviin maihin. Lisäksi empiiri-
set tulokset näyttävät, että kehittyvien maiden valuuttakurssit reagoivat herkemmin ter-
rori-iskuihin. Tulokset myös näyttävät, että geopoliittisen riskin kasvu lisää UIP poik-
keamia sekä valuuttariskipreemioita kehittyvien maiden joukossa.  
 
Tämä tutkielma tuottaa uutta tietoa siihen, miten geopoliittiset jännitteet liittyen terroris-
miin vaikuttavat kattamattoman korkopariteetin poikkeamaan kehittyvissä maissa. Tällä 
tutkielmalla saavutettu tieto on arvokasta sekä sijoittajille, että muille markkinoilla toimi-
ville. Lisäksi tulokset korostavat, että on tärkeää tutkia terrori-iskujen vaikutusta yhtenä 
geopoliittisena riskinä valuuttamarkkinoihin liittyen myös tulevaisuudessa.   
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1 INTRODUCTION 
 
According to Europol (2022) terrorism can be considered as one of the main 
threats inside Europe. Already Hoffman (2006) stated that terrorism can be spec-
ified to be violent actions against national security with the means of political, 
social, environmental, and economical purposes. Even if conflicts as wars, and 
their effects on the economy have been studied relatively lot, terrorism on the 
other hand has been a minor study area (Bloomberg et al., 2004; Balcilar et al., 
2017). Terrorism and its effects on the economy and financial markets can thus 
be seen as a relatively new research area, but after the catastrophic terror attack 
of 11th of September in 2001 (later also referred as 9/11) the effect on economy 
has awakened concerns and importance in research. Furthermore, recent empir-
ical evidence shows that foreign exchange markets are reactive to shocking 
events (Sharma et al., 2019).  

Terror attacks and terrorism are interesting research objectives them-
selves, but even more, their possible devastating consequences make it an im-
portant research area in the financial sector. Within the last 20 years, terror at-
tacks have been in the media more often. For example, terror attacks in Paris and 
in Nice evoked concerns as being popular tourist attractions. Terror attacks in-
crease additional country and geopolitical risks, but also, can affect the economy 
as whole. Terror attacks, when taking place, can be seen as actions which desta-
bilize the whole economy. Terror attacks and terrorism affect the country di-
rectly, but additionally indirect effects can be obtained. Some research claims that 
terror attacks can affect corporate investments, consumers consumption, and 
even the GDP of the country (Bloomberg et al., 2004). On the other hand, large 
terror attacks can negatively affect the attraction of the country. Gunasekar et al. 
(2018) more particularly found that in case of large terror attack in India Novem-
ber 2008, the number of tourists significantly decreased. Thus, the effects go far, 
even crossing national borders.  

Exchange rate, as other research objective of this thesis, is a macroeco-
nomic fundamental which on its own behalf plays an important role in financial 
decision making domestically and internationally. Balcilar et al. (2017) highlight 
in their paper that currency markets are the largest and one of the most liquid 
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markets, which makes the area an important research topic. On the other hand, 
due to high integration of the markets and contagion effects, terror attacks can 
have a large effect internationally on the currency markets. The high integration 
level can also be seen among the foreign exchange markets, which indicates ter-
ror attacks may have a large influence both on short- and long-term exchange 
rates.  

1.1 Motivation for the research  

This master’s thesis aims to describe the relationship between terror attacks dur-
ing the years 2000-2020 and exchange rates in selected countries against the US 
dollar. Terror attacks are catastrophic events which can have short-and long-term 
effects to peoples’ lives and economy. For instance, Nilsen et al. (2018) presented 
in their research that in case of the Norway attacks in 2011, the attacks led to 
several different kinds of security related plans as well as granting larger share 
of resources for general safety in Norway. In addition, previous research shows 
that disasters affect market participants’ mood creating anxiety and uncertainty 
(Kaplanski and Levy, 2010). 

Exchange rates as well as currency markets create the fundamental base 
for every trade and capital flow. Exchange rates also play a crucial role in pricing 
financial instruments, for example derivatives. However, financial markets, in-
cluding stock as well as bond markets have been widely studied related to terror 
attacks, but foreign currency markets have been a minor study area. Balcilar et 
al. (2017) highlight that exchange rates and terror attacks are a narrow study area 
as well as the empirical evidence remains small between the relationship of these 
two objectives. This emphasizes the research interest among foreign exchange 
markets and terror attacks. According to the Survey of Global Foreign Exchange 
Market Volumes conducted by Bank of International Settlements (BIS) the size of 
the foreign exchange market was around 6,6 trillion US dollars daily in 2019 
(Bank of International Settlements, 2022). In April 2022, the same figure was al-
ready 7,5 trillion US dollars (Bank of International Settlements, 2022). This indi-
cates the substantial as well as growing scale of the market, and on the other 
hand, the international importance of the foreign exchange market. 

The previous empirical evidence related to terror attacks and exchange 
rates is controversial. In most research the connection between terror attacks and 
selected exchange rates is found (Hassapis et al., 2018; Maitah et al., 2017; Balcilar 
et al., 2017). However, some research also highlights that the effect of terror at-
tacks is not long lasting, nor statistically significant (Markoulis, 2021). Even if the 
research objectives itself of this thesis have been studied before, the viewpoint 
differs and is unique. The combination of an interesting data set of emerging and 
developed countries as well as corresponding terror attacks create a unique base 
for the thesis and hopefully, reveal unseen results about the behavior of exchange 
rates in case of terror attacks. Previous research uses efficient market hypothesis 
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as theoretical base and thus, event study methodology as a starting point to in-
vestigate the terror attacks and exchange rates in many cases. However, in this 
thesis the aim is to widen this perspective with the fundamental theory of short-
term exchange rates, uncovered interest rate parity (UIP). The deviation in the 
equation is often called the currency risk premium (Zhou et al., 2021; Farhi & 
Gabaix, 2016). Zhou et al. (2021) as well as Farhi and Gabaix (2016) indicate that 
this currency risk premium can be influenced by rare disasters.  

Gupta et al. (2019) found in their research paper that rare disasters have 
predictive power to the returns and volatilities of exchange rates. Moreover, 
Zhou et al. (2021) also investigated Covid-19 as a rare disaster and its effect on 
exchange rates and macroeconomic policies. Similarly, they also found that this 
rare disaster affected exchange returns and more importantly, the effects were 
seen controversial between advanced and emerging countries (Zhou et al., 2021). 
These controversial results indicate possible safe-haven currencies and interna-
tional capital flows, which were also confirmed by Farhi and Gabaix (2016). This 
is why this thesis furthermore concentrates on differences between developed 
and emerging countries. The emerging market area forms an interesting and all 
the time growing, unique research area in addition to selected developed coun-
tries. 
 Even if rare disasters have been investigated from many perspectives in-
cluding Covid-19, wars, political crises, and natural catastrophes, terror attacks 
as rare disasters in this specific framework have not been studied before and 
therefore it offers a gap in existing research. Because there is no specific index for 
terror attacks or threat of terrorism that could be used in this thesis, geopolitical 
risk index with its three dimensions is used in empirical models of this thesis.  

To some extent, this paper follows the viewpoint from research Zhou et 
al. (2021) related to rare disaster framework. Only the empirical results will show 
can the rare disaster term be used when talking about geopolitical risk in terms 
of terrorism and its effect on UIP deviation. The data set uniquely combines dif-
ferent countries from different economic perspectives thus creating a research 
opportunity to complement the previous empirical evidence.  

To further investigate the relationship between terror attacks and ex-
change rates, a set of developed and emerging countries are selected. Developed 
countries selected for the investigation are Switzerland, Norway, United King-
dom, and France. All the countries are in Europe to narrow the data sample. This 
also gives the opportunity to investigate possible spillover effects between coun-
tries and currency pairs. Moreover, also two large terror attacks from United 
States are included to the sample due to possible spillover effects. Corresponding 
currencies that will be used against the US dollar are Swiss franc, Norwegian 
krone, Pound sterling, and Euro. Moreover, during the past twenty years major 
terror attacks have taken place in the selected countries causing a lot of media 
attention and uncertainty among market participants. Moreover, the Europol 
(2022) indicates that terrorism is still one of the largest threats in the European 
Union.  
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For achieving a unique database and unique information related to emerging 
countries, this paper additionally investigates the BRICS (Brazil, Russia, India, 
China, and South Africa) countries. However, to really see the effects of the terror 
attacks, only floating exchange rates are used in estimations. Due to this, China 
has been left out of the sample because of its pegged exchange rate. Again, all the 
exchange rates are studied against the US dollar. Corresponding currencies are 
Brazil real, Russian ruble, Indian rupee, and South African rand. Given the es-
sential role of the BRICS countries for world economy, it is important and inter-
esting to study how the exchange rates are affected by terror attacks in these 
countries. The term BRIC was first introduced in 2001 whereas South Africa was 
added to the list in 2010 (Iqbal, 2022). Moreover, BRICS is an essential part of the 
global economy: Iqbal (2022) states that BRICS covers important aspects of world 
population (40 %), GDP (25 %), and world trade (18 %). In addition to that, BRICS 
is involved in global forex with 4 USD trillion (Iqbal, 2022). According to the In-
ternational Monetary Fund (2021), in emerging and developing Asia the real 
GDP growth in 2022 is 6 percent and for 2023 the prediction is 8.6 percent. In line 
with this, it can be concluded that BRICS plays an important role in the world 
economy and more importantly, plays a crucial role also in foreign exchange 
markets.   

1.2 Research questions 

The two research objectives of this thesis, terror attacks and selection of exchange 
rates, aim to investigate the relationship between those objectives. Furthermore, 
this aim is investigated from three different perspectives. First, the aim is to re-
veal the relationship between geopolitical risk indices and UIP deviation. Second, 
with event study methodology, the possible abnormal and cumulative abnormal 
returns in case of specific terror attacks are investigated. Third, selection of ex-
planatory variables related to terror attacks as well as other related variables are 
investigated aiming to show how different kinds of terror attacks affect exchange 
rates’ abnormal returns.  

To investigate the above-mentioned aims, the author has formed one main 
research question. The main research question of this thesis is as following:  
 

1. How do terror attacks affect exchange rates in selected developed and emerging 
countries? 

 
To investigate this question more deeply, three sub-questions are formed as fol-
lowing:  
 

A. How geopolitical risk indices in terms of terrorism affect the UIP devia-
tion? 

B. Do selected terror attacks generate abnormal or cumulative abnormal re-
turns? 

C. Which explanatory variables affect cumulative abnormal returns? 
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The hypotheses for the emerging and developed countries have also been formed 
separately and are introduced in section 4.1.  

1.3 Structure of the thesis  

This thesis is built on a theoretical framework connecting the terror attacks to 
exchange rates while reviewing the previous literature. The structure of this the-
sis will be built in the following way. Chapter 1 introduces the research objectives 
and the motivation for this thesis. The chapter 2 establish the theoretical frame-
work for the paper which can be divided into two separate parts: uncovered in-
terest rate parity as fundamental presentation of short-term exchange rates and 
two different channels between terror attacks and exchange rates: macroecon-
omy and market participants. Chapter 3 introduces the different definitions of 
terrorism, geopolitical risk index, previous literature related to terrorism, finan-
cial markets, and economy as well as shortly the context of rare disasters.  

After that chapter 4 describes the data, presents the chosen terror attacks 
with their characteristics, as well as specifies the models of the empirical part. 
The following is chapter 5, where the results and discussion are given with cor-
responding figures and graphs related to empirical results. Last, chapter 6 gives 
the conclusion and captures the main ideas from the results and analysis. In ad-
dition, suggestions for future research as well as limitations of this thesis are dis-
cussed.  
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2 THEORETICAL FRAMEWORK 

This chapter introduces a theoretical framework for the thesis. The importance of 
the theoretical framework is crucial due to it will create the base for the whole 
thesis. The theoretical framework starts with determining the short-term ex-
change rate by explaining the uncovered interest rate parity (UIP) and possible 
deviation which can be said to be a currency risk premium (Zhou et al., 2021). 
Furthermore, two channels between terror attacks and exchange rates are intro-
duced and connected to the determination of exchange rate. In addition to UIP 
and channels, as most of the research in finance, also in this thesis it is assumed 
that the markets function efficiently according to the efficient market hypothesis.  

2.1 Determination of short-term exchange rate 

Different kinds of models related to exchange rates and rare disasters have been 
proposed and formed by many researchers (see e.g., Rietz, 1988; Barro, 2006; 
Berkman et al., 2011; Farhi & Gabaix, 2016). Moreover, the research area can be 
seen as full of opportunities since rare and extreme disasters can be one explana-
tion for asset-pricing puzzles (Berkman et al., 2011). According to Farhi and Ga-
baix (2016), rare and extreme disasters can be kept as one of the main determi-
nants for the risk premia in asset markets. Addition to that, Berkman et al. (2011) 
investigated time-varying disaster probability models on stock markets and 
found that the more extreme the disaster is the more it has market impact: these 
extremes also indicate higher disaster probability. Based on this, Farhi and Ga-
baix (2016) investigated and formed a new model. They suggest in their model 
that extreme disasters can happen at any point of time and that disasters are time-
varying (Farhi & Gabaix, 2016). According to Farhi and Gabaix (2016), this time-
varying effect in the disasters creates fluctuation for example to exchange rates 
in addition to other asset markets. This, on the other hand, can cause some cur-
rencies to depreciate and some currencies to appreciate. The model developed by 
Farhi and Gabaix (2016) also represents that the model is built on several puzzles 
related to exchange rates.  
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Zhou et al. (2021) define this deviation as currency risk premium in their research 
paper and investigate the effect with uncovered interest rate parity (UIP) which 
can be kept as a theoretical basis for the short-term exchange rates.  Similarly, 
Rabitsch (2016) claims that deviation in UIP can be seen as a risk premium in the 
foreign exchange markets. This paper also follows Zhou et al. (2021) determina-
tion of UIP and UIP deviation: in this thesis, UIP deviation is treated as excess 
return.   

UIP deviation is defined as following:  
 

 

                                       𝐸𝑥𝑅𝑒𝑡𝑖𝑡 = 𝑖𝑖𝑡 − 𝑖𝑖𝑡
𝑈𝑆 − (𝑒𝑖𝑡+1 − 𝑒𝑖𝑡)                                                   (1)                                                                             

 
 
where: 

t = time  
 i = country  
 𝐸𝑥𝑅𝑒𝑡𝑖𝑡 = excess return (UIP deviation) 

𝑖𝑖𝑡 = domestic short-term interest rate  

 𝑖𝑖𝑡
𝑈𝑆 = US federal funds rate  

𝑒𝑖𝑡 = exchange rate  
 
UIP thus represents an equation where difference in domestic and US short-term 
interest rates equals change in that country’s exchange rate (Zhou et al., 2021).  

2.2 Channels between terror attacks and exchange rates  

According to Balcilar et al. (2017) there can be seen two different channels how 
the terror attacks can affect the exchange rates: through macroeconomic funda-
mentals and through markets participants, for example investors. Moreover, the 
uncovered interest rate parity view shows the short-term effects of terror attacks 
but through these channels the attack can be seen in addition causing many long-
term effects to the economy. In the case of terror attacks, there can be seen many 
long-term effects on macroeconomic level. Balcilar et al. (2017) present in the re-
search that for example government spending, international trade flows and in-
ternational capital flows change in case of a terror attack. Similarly, Eckstein and 
Tsiddon (2004) state that in case of a terror attack government spending espe-
cially increases due to increase in security costs. These findings are in line with 
other previous literature that terrorism causes direct but also indirect costs.  

Moreover, what can be seen as an interesting macro fundamental effect is 
the effect on international capital flows. Enders et al. (2006) state that the interna-
tional capital flows can be caused by terror attacks because terror attacks cause 
exchange rates to fluctuate. Moreover, Balcilar et al. (2017) continue that the fluc-
tuations in capital are larger in countries where the markets are more integrated 
and countries where the terror attack threat is smaller. On the other hand, these 
capital flows can also create countries which can be kept as safe havens. Zhou et 
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al. (2021) found in their research that capital flows to safer countries where the 
risk is smaller: this also makes the assets safer, including currencies. Also, Farhi 
and Gabaix (2016) found that riskier currencies will depreciate in case of rare dis-
aster while safer currencies (for example Swiss Franc) tend to appreciate. In line 
with this research, safe-haven currencies can be seen as an end-result in case of 
capital flows.  

According to Balcilar et al. (2017) the market participant-channel can be 
seen as a more important channel between terror attacks and exchange rates. Fur-
thermore, Kaplanski and Levy (2010) investigated aviation disasters as rare dis-
asters and highlighted that disasters cause anxiety and uncertainty, which on the 
other hand cause instability of the financial markets. The second important part 
of this paper’s theoretical framework will be built on market participants, espe-
cially investor behavior and sentiment. Naturally such drastic events as terror 
attacks affect investors’ feelings and emotions. 

Similarly, to Balcilar et al. (2017), Kaplanski and Levy (2010) emphasize 
the behavioral and investor point of view in their research.  They indicate that in 
case of a disaster anxiety creates negative impacts on investors and this, on the 
other hand, can cause investors to act irrationally on the markets (Kaplanski and 
Levy, 2010). Moreover, other studies have found similar indications. Already 
Slovic (1987) states that the largest factor affecting people’s risk seeing ability is 
affected by “dread risk” which can be described to be the risk which is out of 
control and has elements for catastrophic events. Terror attacks are expected to 
happen rarely, and people do not expect these attacks to happen in their every-
day lives. Thus, terror attacks can also cause the dread risk.  

Hasso et al. (2020) investigate terror attacks and their effect on investor 
behavior. The research shows that investors in the countries where the terror at-
tacks take place are affected more as well as their risk aversion increases (Hasso 
et al., 2020). Wang and Young (2020) made similar findings related to increase in 
risk aversion, but in addition they found that risk aversion is mainly caused by 
increase in fear as emotional feeling and not for example fear of losing assets. 
Shahzad et al. (2021) also conclude that investor sentiment and exchange rates 
are related to each other.  

As already mentioned in the beginning of the theoretical framework, this 
paper assumes that the financial markets work efficiently and react to new infor-
mation immediately. The theory was developed by Fama (1970) and now, effi-
cient market hypothesis plays an important and inalienable part in modern day 
finance research. In addition, one of the empirical methods of this thesis, event 
study, is based on the idea of efficient market hypothesis (Ullah et al., 2021).  
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3 PREVIOUS LITERATURE  
 
The previous literature chapter is divided into five parts. The first part introduces 
different classifications of terrorism as well as starts to describe terrorism in se-
lected emerging and developed countries. Specific terror attacks are described in 
more detail in the next chapter 4.2. The second part discusses the geopolitical risk 
(GPR) index and its relationship to terrorism. The third and fourth part intro-
duces large scale of previous literature related to terror attacks, economy, and 
financial markets. Last, previous literature related to rare disaster framework is 
shortly covered.  

3.1 What is terrorism? 

In addition to exchange rates and foreign exchange markets, this paper aims to 
investigate terrorism and terror attacks in selected emerging and developed 
countries. Terrorism is often seen as external conflicts with the possibility of cat-
astrophic consequences: most of all, terrorism can be classified from several dif-
ferent viewpoints. The effects of terror attacks can be seen immediately after the 
attack, but, in addition, long-term effects are possible (see e.g., Lenain et al., 2002). 
In this thesis, the most common and known classifications of terrorism are pre-
sented in order to compile a viewpoint of terrorism. One of the most fundamental 
definitions of terrorism can be found from the crisis-type matrix by Coombs 
(1995). Figure 1 below explains the crisis model by external and internal factors 
as well as unintentional and intentional factors which companies can face 
(Coombs, 1995). According to the model, terrorism can be seen as an intentional 
act which comes from external source (Coombs, 1995).  
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Figure 1. Crisis-type matrix (Coombs, 1995).  
 

 
 

 
Even if the definition of terrorism by Coombs (1995) is not, however, very broad 
and specific, it gives a good platform when the different aspects of terrorism are 
considered. This thesis also introduces other definitions of terrorism which differ 
from each other to some extent. An interesting way of dividing the terrorism into 
two categories is for example as following: 
 

1. International terrorism: “Violent, criminal acts committed by indi-
viduals and/or groups who are inspired by, or associated with, 
designated foreign terrorist organizations or nations (state-spon-
sored)” (The Federal Bureau of Investigations, no date).  
 

2. Domestic terrorism: “Violent, criminal acts committed by individu-
als and/or groups to further ideological goals stemming from do-
mestic influences, such as those of a political, religious, social, ra-
cial, or environmental nature” (The Federal Bureau of Investiga-
tions, no date).   

 

Every year, Europol compiles Terrorism Situation and Trend (TE-SAT) Report 
which gives a comprehensive picture of terror attacks and terrorism in European 
area (Europol, 2022). Europol (2022) divides terrorism into five different catego-
ries based on different ideologies and goals of attacks: jihadism, right-wing, left-
wing and anarchist, ethno-nationalist, and separatist and other forms. The last 
category includes terror attacks that cannot be specified to be any other form (Eu-
ropol, 2022). According to Europol (2022), jihadism terrorism has caused most 
arrests and attacks during the years 2019-2021. The second largest group is right-
wing terrorism: however, the difference for example in the year 2021 between the 
attacks was eight (Europol, 2022). Below all the five groups by Europol (2022) 
report has been explained in more detail:  
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1. Jihadism: terror attacks are based on Sunni Muslim movement with 
the aim of building the Islamic State.  

2. Right-wing: terror attacks are based on changing the whole political, eco-

nomic, and social system while replacing them with violent authoritarian-

ism and enhancing the group sharing common element, for example race.  
3. Left-wing and anarchist: the meaning of terror attacks is to introduce so-

cialism and societal model where the aim is classless society. 
4. Ethno-nationalist and separatist: the meaning of terrorism is to create a 

state where, for example, nationalism can be admired. 
5. Other forms: include for example single-issue terrorism which aims to at-

tack on specific policy or practice.  
 

All in all, history shows that some of the countries are more volatile in terms of 
terrorism than others. Global Terrorism Index (GTI) gathers a yearly report about 
the trends in terrorism (Global Terrorism Index, 2022). Report creates terrorism 
scores for countries all over the world (Global Terrorism Index, 2022). In the year 
2021, Afghanistan had the highest score of terrorism: 9,109 out of 10 (Global Ter-
rorism Index, 2022). Countries selected for this thesis score all below 5 out of 10 
in the index excluding India which scores 7,432 (Global Terrorism Index, 2022). 
According to the Global Terrorism Index (2022) Islamic State, Al-Shabaab, Tali-
ban and Jamaat Nusrat Al-Islam wal Muslimeen were the four deadliest terrorist 
groups during the year 2021. The Global Terrorism Index (2022) also indicates 
that terrorism may increase especially in the European area in the future due to 
ongoing conflicts in the Ukraine. This, on the other hand, increases the im-
portance of this thesis.  

Figure 2 below shows the amount of all terror attacks in selected devel-
oped countries and emerging countries. The selected developed countries in-
clude the United Kingdom, France, Norway, and Switzerland. Corresponding 
emerging countries are Brazil, Russia, India, and South Africa. Moreover, figure 
2 enhances the importance of research related to terror attacks: the trend seems 
to be increasing between the years 2007 and 2016 among emerging countries. This 
enhances the fact that it is important to fill the research gap among emerging 
countries whether the exchange rates react to terror attacks in selected emerging 
countries and if they do, how large or long-lasting the impact is.  
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Figure 2. Amount of terror attacks during the years 2000-2020 in selected devel-
oped and emerging countries. (Source: Global Terrorism Database, 2022)  
 

 

All in all, figure 2 highlights the importance of knowing the effects of terror at-
tacks relative to the economy in these countries. Among selected developed 
countries the trend is upward sloping for the period 2000-2020. In the case of 
selected emerging countries, after the highest peak in 2016-2017, the amount of 
terror attacks has been decreasing. However, it is interesting to notice that the 
amount of terror attacks in selected developed countries is significantly less than 
in selected emerging countries. The substantial difference in the amount of terror 
attacks between selected emerging and developed countries can be explained by 
different economic, political, and social factors that differ between emerging and 
developed countries. Furthermore, Mnasri and Nechi (2016) highlighted that the 
political environment can boost or control the effects of terror attacks and thus 
the right governmental policies are crucial to control the effect of attacks. In ad-
dition, Javaid, and Kousar (2018) investigated terrorism and exchange rates in 
the light of political systems and highlighted that democracy as well as govern-
mental policies affect exchange rate fluctuations.  

3.2 Geopolitical risk indices  

No universal terrorism index exists on daily level. Global Terrorism index (2022) 
indicates only yearly values and thus, for this thesis it can be seen not suitable for 
the estimations. As a consequence, the geopolitical risk (GPR) index within its 
three forms is used to measure the geopolitical risk in terms of terrorism. Geopo-
litical risk can be defined as danger, recognition or/and amplification of threat 
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which usually can be seen associating with wars, terrorism, or other conflicts 
(Caldara and Iacoviello, 2022a). Caldara and Iacoviello (2022a) built the GPR in-
dex based on three different stages: definition, measurement, and validation. The 
definition of GPR index is versatile but also prior to this thesis: Caldara, and 
Iacoviello (2022a) included terrorism also to their definition of the index. Accord-
ing to Caldara and Iacoviello (2022a) recent political tensions are often caused by 
terrorism: thus, it is inevitably a part of the geopolitical risks in the modern-day 
world. Due to this, Caldara, and Iacoviello (2022a) have also increased the per-
centage part of terrorism in the GPR index. Based on this, GPR indices can be 
seen as suitable variables for this thesis to investigate the UIP deviation and cur-
rency risk premiums.  

Moreover, GPR index can be seen massively hiking in case of wars but 
additionally also in case of September 11th (Caldara and Iacoviello, 2022a). Ac-
cording to graph combined by Caldara and Iacoviello (2022a), it can be clearly 
seen that the 9/11 caused massive peak in the index, larger than Gulf or Iraq war. 
In addition, terror attack in Paris in 2015 also increased the index (Caldara and 
Iacoviello, 2022a). The attack in Paris, 2015 as well as 9/11 are both included to 
the selected terror attacks of this thesis.  
 Caldara and Iacoviello (2022a) used dictionary-based method when meas-
uring the geopolitical risk: method is used to gather information of specific war 
and other geopolitical risk related terminology from online. For instance, 
searched words included “terror” as well as “terrorism” (Caldara and Iacoviello, 
2022a). Important matter related to GPR index that Caldara and Iacoviello (2022a) 
highlight was that the fear or threat of geopolitical tension may have more effect 
than the invasions or attacks itself. Moreover, in case of terror attack it can, how-
ever, increase the threat of new attack (Caldara and Iacoviello, 2022a). GPR index 
considers the threat as well as attacks that took place (Caldara and Iacoviello, 
2022a). Therefore, also in this thesis these three different GPR indices are tested 
separately to see does the effect differ: general GPR index, GPR index with threat 
and GPR index with occurred attack events.   
 Figure 3 below presents the general GPR index as well as shows the 
amount of terror attacks in selected eight countries. Higher peaks can be distin-
guished from the GPR index. 9/11 triggered the index to increase extensively. On 
the other hand, also Iraq’s war which started on 2003 caused an increase to the 
index. The amount of the terror attacks in selected countries seems to also follow 
the GPR index to some extent. However, between years 2005 and 2010 substantial 
increase can be seen in the amount of terror attacks. Ever since the amount of 
terror attacks has been higher than the first twenty years. 

Previous empirical evidence concludes that GPR threat index can affect to 
stock returns especially during economy growth (Ma et al., 2022). However, the 
currency markets have been minor research are also what comes to relationship 
between GPR indices. Especially, the previous empirical evidence related to stock 
markets awake interest does the GPR index affect to abnormal returns that drastic 
events, such as terror attacks cause to exchange rates. 
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Figure 3. Geopolitical risk index and amount of terror attacks in selected devel-
oped and emerging countries. (Sources: Global Terrorism Database (2022) and 
Caldara and Iacoviello (2022b)) 
 
 

 

3.3 Terrorism, economy, and financial markets  

As we have now covered what is meant by terrorism and terror attacks, the con-
versation can be continued about how the terror attacks affect the economy and 
markets. Already Keynes (1920) investigated the relationships between war, 
peace, and economy in the wave of World War I. According to Bloomberg et al. 
(2004), such conflicts as wars have drawn more interest among their time econo-
mists whereas terrorism and terror attacks have been much more narrow re-
search area. However, dreadful events for instance in the United States, Middle 
East, and Europe, has raised economic-based questions related to terrorism and 
especially, to the threat of terrorism against markets and economy.  

Previous academic research indicates that the economic effects, effects on 
financial markets and effects on exchange rate relationship to terror attacks have 
been investigated by many researchers (see e.g., Hassapis et al., 2018; Maitah et 
al., 2017; Balcilar et al., 2017). However, the research area is still very narrow. 
Where currency markets, exchange rates and their relationship to terror attacks 
have not been that large research area, have economic effects as well as stock and 
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bond markets among financial markets been investigated which have raised in-
terest in academic literature. 
 Based on previous academic literature, the economic effects of terrorism 
can be seen as an interesting research area. Terror attacks often start as quickly 
as they end but the effects can be long lasting. Lenain et al. (2002) were one of the 
first ones who did pioneering research related to terrorism and its effects on the 
economy. According to Lenain et al. (2002) terror attacks immediately cause a 
direct impact which can be kept as short-term, but in addition, terror attacks have 
some other consequences, which can be long-term. Lenain et al. (2002) discussed 
three different channels in their research on how terror attacks can affect OECD 
countries. The first of these channels can be through the insurance industry: Le-
nain et al. (2002) found that insurance premiums have hiked in case of a terror 
attack. This can be for example explained by increased insecurity (Lenain et al., 
2002). Furthermore, Lenain et al. (2002) highlighted that terror attacks can cause 
economic influence through higher trade costs and naturally governments in-
creasing the security spending and military related actions.  

Krugman (2004) divided the costs caused by terrorism into direct and in-
direct costs. Direct costs can be seen immediately after the terror attack and often 
can become very expensive through new needed infrastructure (Krugman, 2004). 
Krugman (2004) also pointed out that these direct costs can be seen in the case of 
rare disasters and drastic events such as natural catastrophes. In addition, 
Krugman (2004) listed indirect costs as security and defense spending, decrease 
in travelling and behavioral responses such as fear of terror similarly than Lenain 
et al., (2002). Moreover, Johnston and Nedelescu (2006) also stated similarly in 
the IMF working paper that costs can be divided into direct and indirect costs. 
They highlight that the importance of the indirect costs should be considered as 
drastic terror attacks do not fade away in investors’ minds (Johnston and 
Nedelescu, 2005). Moreover, Johnston and Nedelescu (2006) expanded the idea 
of Lenain et al. (2002) that the economic impacts can in addition include medium-
term impacts.  

Bloomberg et al. (2004) investigated the macroeconomic effects of terror 
attacks in their research paper. They used a large, unique data set where they 
combined 177 countries between the years 1968-2000 including emerging and de-
veloped economies (Bloomberg et al., 2004). The research showed first evidence 
related to advanced economies that they tend to be more resilient in case of a 
terror attack whereas countries with lower developing status faced a stronger, 
statistically significant relationship to terror attacks (Bloomberg et al., 2004). In 
addition, Bloomberg et al. (2004) found that terror attacks affect GDP growth as 
well as that government spending will increase. On one hand these results also 
supported the evidence by Krugman (2004) and Lenain et al. (2002).  

Financial markets can be kept as a fundamental part of the economy. After 
the attack on the World Trade Centre in New York 2001, a clear increase in re-
search related to financial markets and terrorism can be seen. Johnston and 
Nedelescu (2006) highlighted that especially after the attack of 9/11, the direct 
costs encumbered the financial markets but moreover, market volatility peeked 
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as well as the investor’s uncertainty and confidence towards markets. All in all, 
Johnston and Nedelescu (2006) indicated that the costs of the terror attacks bur-
dens almost all the markets across the economy. Furthermore, Chen and Siems 
(2004) investigated terrorist and military attacks including for example the Sep-
tember 11th and they highlighted in their results that the effect shortly after the 
attack can be large on capital markets. Moreover, integration as well as possible 
contagion effects in the markets drove shocks to move fast between areas (Chen 
and Siems, 2004). Thus, it can be expected that between Unites States and Europe 
spillover effect are seen.  

Similarly, Nikkinen et al. (2006) stated that the widespread effect on inte-
grated financial markets makes terror attacks as well as other unexpected shocks 
affect markets. More specifically, Nikkinen et al. (2006) investigated the effects of 
September 11th on stock markets and stock market volatility with a data set of 
over 50 equity markets including the area of MENA (Middle East and North Af-
rica). Results showed that the effect of September 11th on stock markets varies 
between regions and moreover, the integrated economies are affected more 
which on the other hand indicates also that international diversification could be 
useful for the investors (Nikkinen et al., 2006). Also, more recent research from 
the MENA area by Mnasri and Nechi (2016) indicated that among emerging 
countries the effect is more powerful and long lasting. In other words, the effect 
of terrorism in financial markets is not straightforward.  
 More recent research has been conducted by Papakyriakou et al. (2019) 
who investigated the G7 countries terror attacks during the years 1998-2017: they 
also included the investor sentiment in their research. The results of the research 
showed that the stock markets are negatively affected by the attack on the event 
day as well as the next day (Papakyriakou et al., 2019). Papakyriakou et al. (2019) 
results, in addition, indicated that the effect can last even ten days on the stock 
markets after the terror attack. These results differ from previous empirical evi-
dence which claims that the effect of terror attack is only short-term.  

3.4 Terrorism and currency markets 

Where the effect of terror attacks on financial markets, especially to stock mar-
kets, stock market performance and stock market volatility have been investi-
gated, the exchange rates and currency markets have drawn rather small interest 
among researchers. Additionally, the academic literature based on terror attacks 
and exchange rates is rather new. Among the first researchers who investigated 
terror attacks and exchange rates are Eldor and Melnick (2004). They investigated 
terror attacks that took place in Palestine during the years 1990-2003 but, how-
ever, found that there is no specific effect on exchange rates as well as they found 
similar results in addition in the stock markets (Eldor and Melnick, 2004). How-
ever, later research has shown that the relationship between terror attacks and 
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exchange rates exists, but the effect can be positive or negative depending on the 
country or region.   
 According to Hassapis et al. (2018) terrorism created uncertainty in the 
economy and this way is associated with the exchange rates. They divide the pre-
vious literature into two parts: economic impacts and market impacts (Hassapis 
et al., 2018). Hassapis et al. (2018) made interesting findings related to exchange 
rates: some of the currencies depreciate whereas some currencies can appreciate. 
This can indicate that there are some safe-haven currencies, such as Swiss franc. 
Similar findings are also possible in this thesis.   

Maitah et al. (2017) investigated the effect of terror attacks on Turkish lira 
versus pound sterling exchange rate and found that in case of attack, the ex-
change rate depreciates. In addition, Maitah et al. (2017) found short- as well as 
long-term effects on exchange rates. Similarly, Balcilar et al. (2017) investigated 
the dollar-pound exchange rate and its movements relative to terror attacks. They 
used causality-in-quantiles method and showed that in almost all quantiles the 
terror attack has an effect to exchange rate (Balcilar et al., 2017). Very recent re-
search has been conducted by Markoulis (2021) who investigated the terror at-
tacks and euro. The research showed that the exchange rate depreciates but the 
effect is rather small (Markoulis, 2021). In addition, Markoulis (2021) results 
showed that some of the currencies can act as “safe havens” in case of a terror 
attack. Hassapis et al. (2018) found similar results for example in the case of Swiss 
franc.  

3.5 Concept of rare disasters 

Rare disaster literature forms a wide and growing area: for example, Zhou et al. 
(2021) have done recent research where they treated Covid-19 as a rare disaster 
and investigated the effects on exchange rates. Earlier research has been con-
ducted for instance by Farhi and Gabaix (2016) and Berkman et al. (2011). Taking 
into consideration that geopolitical risk index indicated that 9/11 caused a peak 
in the index according to Caldara and Iacoviello (2022a), it raises a question can 
also the terror attacks act as rare disasters similarly than Covid-19, political or 
financial crises or natural catastrophes. In addition, Abadie and Gardeazabal 
(2008) represented terrorism as catastrophic risk for the economy. In general, 
Berkman et al. (2011) see research related to rare disasters important because 
probability of these disasters may explain for example premium or volatility puz-
zles. In addition, according to Park and Park (2020), rare disasters largely affect 
asset prices and thus can be seen as a lowering effect on consumption and 
productivity.  

 Recently, Zhou et al. (2021) published research where they investigated 
the relationships between exchange rates, Covid-19 as rare disaster and macroe-
conomic policies. Their sample was taken from 27 different countries including 
both developed and emerging countries (Zhou et al., 2021). Zhou et al. (2021) 
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conducted two different regression analyses. The first regression was meant to 
confirm that there is a connection between Covid-19 and currency risk premium 
(Zhou et al., 2021). Previous empirical evidence has shown that the currency risk 
premium (deviation from uncovered interest rate parity) can largely be affected 
by crisis and rare disasters (Farhi and Gabaix, 2016). A similar model is also used 
in this master’s thesis to investigate whether geopolitical risk indices reflect the 
rare disaster risk. When Zhou et al. (2021) confirmed the association in their re-
search, they investigated with simple regression models how the risk of disaster 
affected the exchange rate. Moreover, Zhou et al. (2021) found that in emerging 
countries currency seems to be depreciating while in developed countries the ef-
fect was small, less than 0,01 %.  

Another recent study about the rare disasters is conducted by Park and 
Park (2020). They investigated the tension between the two Korea’s relative to 
exchange rates and found that the South Korean exchange rate depreciates in case 
of negative information. Furthermore, rare disasters have also been researched 
by Farhi and Gabaix (2016). They investigated and formed a new model for the 
exchange rate determination where the possibility of a rare disaster can be seen 
as one of the determinants of risk premia (Farhi and Gabaix, 2016). Later this 
model has been applied for example by Zhou et al. (2021) in their research. Ac-
cording to Farhi and Gabaix (2016) the rare disaster is time-varying which, on the 
other hand, affects exchange rates and their volatility. Moreover, Berkman et al. 
(2011) researched international political crises and their effect on the stock mar-
kets. The results by Berkman et al. (2011) indicated that the relationship between 
these two objectives exists as well as that the findings are in line with the time-
varying disaster probability models.  

As can be concluded based on the preview of the previous literature the 
connection between terror attacks and economic factors including exchange rates 
can be found. However, the results vary and especially the results are mixed be-
tween developed and emerging countries. The question that stands is what are 
the attributes of terror attacks that cause abnormal returns for exchange rates and 
how much. In addition, only the empirical estimation results can show could the 
rare disaster term be used when talking about geopolitical risk in terms of terror-
ism.  
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4 DATA AND METHODOLOGY 
 
The data and methodology chapter builds the empirical base for this thesis as 
well as models the used methods. The chapter starts with introducing the re-
search hypotheses formed for this thesis. Second, this chapter presents the selec-
tion criteria for investigated terror attacks and aims to describe the terror attacks’ 
characteristics in selected emerging and developed countries. Then the descrip-
tive statistics for all significant variables used in the empirical models are pre-
sented. Last part of this chapter explains the models and empirical methods used 
to answer the determined research questions: in total, the models are divided into 
three parts.   

4.1 Research hypotheses 

This thesis aims to provide empirical support linking the terror attacks, and se-
lected exchange rates and seek for differences between developed and emerging 
countries. The purpose is to choose terror attacks from selected developed and 
emerging countries to see what kind of effect they cause in exchange rates and 
moreover, which and how selected attributes affect to abnormal returns. The cor-
responding hypotheses related to research questions are listed below.  
 
First hypotheses pair stands for selected developed countries:  
 

H0: The relationship between terror attacks and exchange rates in devel-
oped countries remains small.   

 
H1: The relationship between terror attacks and exchange rates in devel-
oped countries is long-lasting and statistically significant in most cases.  
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Second, the hypotheses pair for selected emerging countries is represented:   
 

H0: The relationship between terror attacks and exchange rates in emerg-
ing countries is small but exists.  

 
H1: The relationship between terror attacks and exchange rates in emerg-
ing countries is not statistically significant. 

4.2 Selection of terror attacks  

This thesis focuses on terror attacks that have occurred during the years 2000 to 
2020. This period captures interesting, but also drastic attacks that have also been 
studied before in the previous academic literature. In addition, the beginning of 
the 21st century is a natural start for the period due to the largest terror attack in 
history in 2001, September 11th. Moreover, this paper aims to capture all the sig-
nificant terror attacks and create a platform which allows to investigate the ab-
normal returns of exchange rates as well as explanatory variables of these re-
turns. This paper uses Global Terrorism Database to obtain data related to the 
terror attacks.  

Global Terrorism Database (2022) is maintained by the National Consor-
tium for the Study of Terrorism and Responses to Terrorism (START): a Depart-
ment of Homeland Security Centre of Excellence led by the University of Mary-
land. According to Global Terrorism Database (2022), the database can be kept as 
most comprehensive while including data related to terror attacks between years 
1970 and 2020 with more than 200 000 terror attacks. Global Terrorism Database 
(2022) offers comprehensive data of the specific attack including for example 
event date, region, country, city, number of wounded and killed people, property 
damage, attack type, target type, perpetrator group and weapon type.  
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Figure 4. Human casualties by terrorism in eight selected emerging and devel-
oped countries. (Source: Global Terrorism Database, 2022) 
 

 
 

Figure 4 above shows the wounded and killed human casualties by terrorism 
during the years 2000-2020 in selected emerging and developed countries. Green 
and violet lines represent the amount of killed and wounded people in selected 
developed countries respectively. Blue and red lines represent the killed and 
wounded people in selected emerging countries. As can be clearly seen from fig-
ure 4, the amount of fatal as well as non-fatal casualties is relatively less in devel-
oped countries than in emerging countries. A few peaks in non-fatal casualties 
among developed countries can be seen, but otherwise the amount is steady over 
the years. However, this figure does not include terror attacks from United States 
even if two attacks are included to the sample, for example 9/11. Naturally 9/11 
would have caused a peak for fatal and non-fatal human casualties among devel-
oped countries. Peak in 2005 among developed countries is caused by the London 
Bombings in United Kingdom. On the other hand, the increase in wounded peo-
ple between the years 2015-2017 in developed countries is caused by the large 
terror attacks in Paris, Nice and on London bridge. Among the emerging coun-
tries the amount of non-fatal casualties’ changes, however, more during the se-
lected years. However, trendline of the figure 4 shows that the number of fatal 
and non-fatal casualties is decreasing in emerging countries during the selected 
years.  
 To describe the heterogeneity of the terror attacks in selected emerging 
and developed countries, figures 5 and 6 represent the different kinds of charac-
teristics of terror attacks: attack types, target types, and weapon types. This in-
formation is again gathered from Global Terrorism Database (2022). All the char-
acteristic types include more than four sub-categories but for the essence of this 
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thesis, only the four largest categories in each set of characteristics are shown. 
The largest sub-categories in attack type category include bombings, armed as-
saults, and infrastructure attacks in developed and emerging countries: however, 
bombings can be clearly seen as the most usual attack type. This can be due to its 
possibility for massive destroying effect. In emerging countries, hostage taking is 
the fourth sub-category whereas in developed countries it is unarmed assault.  
 

Figure 5. Characteristics of terror attacks in selected emerging countries during 
the years 2000-2020. (Source: Global Terrorism Database, 2022) 

Figure 6. Characteristics of terror attacks in selected developed countries during 
the years 2000-2020. (Source: Global Terrorism Database, 2022) 

 
 

Sub-categories in target types are also similar in developed and emerging coun-
tries: private citizens and property, business, and police. In emerging countries, 
government is the fourth sub-category whereas in developed countries in is reli-
gious figures. However, the largest target types in developed as well as in emerg-
ing countries are the private citizens. One reason for this is that terror attacks 
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among private citizens and property can cause massive damage as well as draw 
lots of media attention. Last category, the weapon type includes explosives, fire-
arms, and incendiary in both set of countries. However, again the fourth differs 
due to in emerging countries it is unknown and in developed countries the fourth 
largest weapon type is a melee. The largest weapon type in both set of countries 
are the explosives which on the other hand supports the most used attack type 
being bombing.  

Now covered figures 4, 5 and 6 related to the terror attacks include all ter-
ror attacks that took place in selected emerging and developed countries between 
the years 2000 and 2020. In this paper, we primarily want to see how the terror 
attacks affect to exchange rate. For this reason, all the terror attacks described in 
the previous figures are not selected. From all the terror attacks, this paper tries 
to capture the most significant terror attacks that for example also other studies 
have seen relevant on other financial market sectors. To meet the aim of this re-
search, the selection of terror attacks plays an essential role. Papakyriakou et al. 
(2019) selected terror attacks in their research based on to filter the duplicate at-
tacks and exclude ambiguous attacks. Similarly, Hassapis et al. (2018) narrowed 
down the terror attacks in selected countries creating a platform. While keeping 
this in mind, the next paragraphs explain more deeply the selection criteria for 
terror attacks.  

Office of United Nations and their General Assembly (no date) keeps ter-
ror attack significant when there is death or serious bodily injury and serious 
damage to properties, places, facilities, or systems resulting in economic loss. The 
selection of terror attacks for this thesis uses this definition also as the main 
guideline. Similarly, Hassapis et al. (2018) used similar criteria by US govern-
ment’s Incident Review Panel Criteria in their research to select the significant 
terror attacks.  

In this thesis, the aim is to create an interesting platform of terror attacks 
while including the most significant terror attacks to the sample. Given the defi-
nition by Office of United Nations and their General Assembly (no date), the ter-
ror attacks selected in this paper have caused serious bodily harm (fatal and non-
fatal casualties) and damaged properties (catastrophic, major, or minor). Moreo-
ver, the duplicates and ambiguous attacks are excluded from the sample. For ex-
ample, the October 2017 attack in the United States, Las Vegas, was left out from 
the sample, because it was conducted by individual and was not related to any 
terrorist group by certainty. On the other hand, terror attacks that happened dur-
ing the same day are combined: for example, several terror attacks in Mumbai, 
India that took place in November 2008.  The selection of the attacks started with 
the largest ones based on fatal and non-fatal casualties and property damage. 
Thus, most of the selected terror attacks have more than 50 wounded people. In 
selected emerging countries, the amount of terror attacks was large, but the 
amount fatal and non-fatal casualties remained rather small. This is why the sam-
ple also includes terror attacks that have a smaller number of human casualties. 
In these cases, the selection is made based on total numbers of casualties and the 
largest ones are selected. In order to select the suitable terror attacks, also large 
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amount of previous literature related to other financial markets, for example 
stock markets were went through. This ensured that terror attacks that have been 
seen affecting stock markets, are also investigated in foreign exchange market 
setting. For instance, Nikkinen et al. (2008) stated that September 11th attacks af-
fected especially the stock market volatility. Furthermore, Papakyriakou et al. 
(2019) included Paris and Nice attacks for their selection when investigating ter-
ror attacks and stock markets.  

Based on the Global Terrorism Database (2022), most of the attacks during 
the years 2000-2020 were caused by bombings as well as those were also the most 
harmful for humans and property. In addition, due to information clustering, to 
see possible spill over effects, also significant terror attacks from the United States 
were included in the selection of terror attacks. For example, Kumar and Liu 
(2013) found that terror attacks cause spill over effects between countries that are 
trading partners. This effect can be especially seen among larger economies (Ku-
mar and Liu, 2013). Due to this, two terror attacks selected from the United States 
complete the terror attack data set used in this thesis. In total, this paper investi-
gates 22 terror attacks from the selected developed and emerging countries. The 
list of the selected terror attacks can be found from Appendix 1.  

In Appendix 1 each terror attack is described in detail including country, 
region, event date, number of wounded people, number of killed people, attack 
type, target type, weapon type as well as property damage (Unknown, minor, 
major, or catastrophic). Appendix 1 shows that most of the attacks are bombings 
targeting private citizens or transportation. Most often the weapon type is explo-
sives.  

Comparing selected developed and emerging countries, terror attacks 
were significantly more common in emerging countries than in developed coun-
tries (Global Terrorism Database, 2022). However, most of the attacks in emerg-
ing countries were small which include only a few casualties and minor damage 
to properties. Exception in this was South Africa where only few larger terror 
attacks took place during the years 2000-2020. As whole, the selection of terror 
attacks tries to capture attacks that have drawn a lot of attention or in some other 
way, have been exceptional. Terror attacks selected from France include for ex-
ample attacks from Paris (2015) and Nice (2016). From the United Kingdom, there 
are in total three attacks in the sample: two from London and one from Manches-
ter. In addition, a group of large terror attacks that took place in Mumbai, India 
in November 2008 has been included to the sample due to according to Gun-
asekar et al. (2018) the attack can be seen as an attack against Indian’s financial 
center. Finally, as already mentioned for measuring the spillover effects of terror 
attacks, two drastic terror attacks from United States are included: the cata-
strophic 11th of September and Boston marathon bombings.   
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4.3 Descriptive statistics  

To investigate the exchange rates, this paper investigates selected developed and 
emerging countries’ currencies against the US dollar. The chosen exchange rates 
are spot rates (bilateral rates against US dollar). The descriptive statistics section 
includes both spot as well as forward values for selected exchange rates because 
those values are used to calculate the abnormal returns. 

 The exchange rate data as well as other financial data related to estimation 
models is obtained from Refinitiv Eikon Database as well as Federal Reserve Eco-
nomic Database (FRED). All the data consists of daily data including all the trad-
ing days. However, the only exception is the short-term interest rates that are 
monthly rates: thus, the interest rates are expanded to daily level. In addition, 
Caldara, and Iacoviello (2022b) database is used for daily observations for all 
three geopolitical risk indices. Table 1 lists the selected countries, corresponding 
currencies, and their abbreviations.  

The sample includes eight countries and corresponding currencies, which 
creates an interesting platform to investigate the effect of terror attacks. Selected 
developed countries are widely used also in previous studies. Recent empirical 
evidence by Hassapis et al. (2018) and Markoulis (2021) found that for instance, 
Swiss franc appreciated during terror attacks. Moreover, Norway and France also 
create an interesting addition for the currencies due to terror attacks that have 
occurred in those countries during the period 2000-2020. Some of those terror 
attacks have also drawn large media attention, for example 2011, in Norway 
Utoya island and in 2015, in France Paris. 

 

Table 1. List of the selected emerging and developed countries.   
 

 

Country 

 

Currency 

 

Currency abbreviation 

France Euro EUR 

Norway Norwegian krone NOK 

Switzerland Swiss franc CHF 

United Kingdom Pound sterling GBP 

Brazil Brazilian real BRL 

Russia Russian ruble RUB 

India Indian rupee INR 

South Africa South African rand ZAR 

   

 
As emerging countries this paper investigates the BRICS countries. Previous lit-
erature has also investigated the emerging countries, but as far as the author's 
knowledge the BRICS countries have not been studied related to terrorism and 
terror attacks. Because the aim of this thesis is to primarily investigate immediate 
effects of terror attacks to exchange rates, China is not included in the sample due 
to pegged and not floating exchange rate.   
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Table 2. Descriptive statistics for spot and forward exchange rate logarithmic re-
turns.   
 

 
Notes: The significance levels are as following: 1%=***, 5%=** and 10%=*. The abbreviations for currencies can be seen from table 1. Both 
spot and forward values are represented in the table as logarithmic returns.  Min stands for the minimum value and Max for the maximum 
value of the variable. ADF stands for Augment Dickey Fuller test (H0= unit root) and N number of observations.  
 

Above, in table 2 the descriptive statistics for selected exchange rate spot and 
forward values are given. The descriptive statistics table represents mean, me-
dian, minimum, and maximum values, standard deviation, skewness, kurtosis, 
and number of observations (N). Exchange rate spot and forward values nor-
mally act as stationary variables, but this has been ensured with Augmented 
Dickey-Fuller test (ADF) as well as with Phillips-Perron test (PP). The results 
from ADF test are included in the descriptive statistics table: however, both tests 
clearly rejected the null hypothesis and stated that all data series are stationary 
i.e., do not contain a unit root.  

The descriptive statistics for the spot and forward exchange rates are cal-
culated based on logarithmic returns for the trading days between 2000-2020. The 
formula to calculate the returns is represented in part 4.4.2. In table 2, the mean 
and median are close to zero in all cases. This indicates that the spot and forward 
data of exchange rates is symmetric. Minimum (min) and maximum (max) values 
as well as the standard deviation describe how spread out the data is. The ex-
treme values are generally larger in the case of emerging countries than in devel-
oped countries. In addition, the standard deviation indicates that emerging coun-
tries’ currency pairs are more spread out. Skewness as well as kurtosis show the 
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asymmetry of the data set. Kurtosis is positive in all selected exchange rates 
whereas skewness shows some negative signs in cases of Euro and Swiss franc 
for spot and forward values. The data is collected from a 20-year period which 
makes the number of observations to be 5479. The sample includes only the trad-
ing days. 

 
Table 3. Descriptive statistics for additional variables of empirical models.  
 

 
Notes: FFD stands for Federal Funds rate of United States. All the short-term rates are logarithmic returns of 3-month interbank rates 
expanded from monthly to daily level. The significance levels are as following: 1%=***, 5%=** and 10%=**.  Min stands for the minimum 
value and Max for the maximum value of the variable. ADF stands for Augment Dickey Fuller test (H0= unit root) and N number of 
observations. 

 

Results from table 3 on the previous page show the descriptive statistics for GPR 
indices, federal funds rate of US (FFD) and eight short-term interest rates from 
selected developed and emerging countries. These additional variables are used 
to model the UIP estimations as well as in explanatory regression models. All the 
GPR indices values are calculated only for the trading days, even if the daily val-
ues are given on each day of the year for all three indices. Thus, the number of 
observations is 5479 for all other variables. In the case of GPR indices the mean 
and median are similar. The mean values are used to model the GPR index 
dummy variables for explanatory regression models. However, the spread out 
that the minimum and maximum values as well as the standard deviation indi-
cate is large. For example, the maximum value for GPR attack index is 1627,428 
whereas the minimum value for the index is zero. Kurtosis for GPR index as well 
as GPR attack index are also large compared to kurtosis of GPR threat index. 
When the kurtosis is large, it indicates that the data is in the tails of distribution. 
For short-term interest rates as well as for FFD the mean and median values are 
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both close to zero if not zero. However, there are some differences between min-
imum and maximum values between the variables. For FFD, Euro area and Swit-
zerland the minimum values are notably larger than in case of other similar var-
iables. Also, for Switzerland the maximum value is large compared to others. 
Kurtosis values also show interesting results. In most cases the values are mas-
sive which clearly indicates that the data is located strongly in the tails. 

Table 4 on next page describes the correlations of coefficients that are used 
to describe and explain the selected terror attacks. These variables include num-
ber of wounded people, number of killed people, weapon types (explosives, fire-
arms, melee, and vehicle), region (Eastern Europe, North America, South Amer-
ica, South Asia, Sub Saharan, and Western Europe), attack types (bombing, hi-
jacking, and hostage) and target types (business, government, private citizens, 
transportation, and religious figures). Correlation can vary between -1 and +1: 
the stronger the correlation between two variables is when it is closer to -1 or +1. 
In this thesis the strong correlations between selected variables are bolded in ta-
ble 4. For example, very strong positive correlation can be seen between variables 
killed and wounded as well as vehicle and wounded. Also, positive correlation 
between firearms and armed assault can be found.   

In addition to correlation coefficient matrix, variance inflation factor (VIF) 
– test is conducted for variables that were correlating strongly in table 4. How-
ever, results from that are not presented in this thesis. VIF indicated the same 
between selected variables as the table 4. Due to some strong correlations be-
tween variables, these variables are separated into different linear regression 
models to avoid problems on multicollinearity. A case in point, variables 
Wounded and Killed are separated to different explanatory models in the empir-
ical part.  
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4.4 Specification of the models  

In the next sub-chapters, the different empirical models are represented to an-
swer the research questions of this thesis. All the models are investigated with 
the empirical software StataSE 17. In addition, Microsoft Excel is used to modify 
the selected data as well as form graphs and additional descriptive statistics. Re-
sults and analysis related to the represented models are shown in chapter 5 of 
this thesis.  

4.4.1 Linear regression model for UIP deviation and GPR indices   

The theoretical framework of this paper is built on two parts where the first is the 
determination of short-term exchange rate with uncovered interest rate parity. 
To investigate whether geopolitical risk in terms of terrorism reflects rare disaster 
risk which the UIP deviation (currency risk premium) can be affected by and to 
answer for the first sub-question of this thesis, simple regression model similar 
than by Zhou et al. (2021) is conducted. The model is tested separately for se-
lected developed and emerging countries and for all GPR indices.   

Fixed effect regression with panel data could allow time and country fixed 
effects. However, in case of fixed effects the empirical estimations showed that 
due to collinearity variables were omitted. Thus, a simple regression model with-
out the fixed effects is conducted. The model is derived as following:  
 
 
                               𝐸𝑥𝑅𝑒𝑡𝑖𝑡 = 𝑎 + 𝛽1𝐺𝑃𝑅 𝑖𝑛𝑑𝑒𝑥𝑖𝑡 + 𝜀𝑖,𝑡                                                       (2) 
  
 
where:  

i = country 
t = time  
𝐸𝑥𝑅𝑒𝑡𝑖𝑡 = excess return/UIP deviation (corresponding to formula 1)  
GPR index = geopolitical risk index  
𝜀𝑖,𝑡 = the error term  

 
The geopolitical risk index consists of three measures represented in the previous 
literature chapter: general GPR index, GPR index with threats and GPR index 
with occurred geopolitical events. Due to this, in total 6 different regression mod-
els are estimated, separately for developed as well as emerging countries. The 
results for these models are represented in part 5.1.  
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4.4.2 Event study methodology  

The regression model represented in the previous part investigate do the GPR 
indices reflect rare disaster risk. However, the next empirical model investigates 
more closely the selected terror attacks from eight different emerging and devel-
oped countries. With the event study methodology, this thesis tries to establish 
abnormal as well as cumulative abnormal returns that are caused by terror at-
tacks and thus affect the exchange rates. Event study is conducted on daily level 
data in order to see specifically the possible results on attack day as well as next 
trading days after the terror attack.  

Event study methodology is used in number of research which investigate 
the terror attacks and financial markets (see e.g., Chen and Siems, 2004; Hassapis 
et al., 2018; Markoulis, 2021). Originally, event study methodology was estab-
lished by Fama, Fisher, Jensen and Roll already in 1969 (Fama et al., 1969). Re-
search investigated stock splits and was based on the idea that markets react to 
information immediately after the announcement (Fama et al. 1969). Thus, the 
theory behind event study is the efficient market hypothesis or EMH (Ullah et 
al., 2021). According to Ullah et al. (2021) event study can be used in a range of 
studies while it origins from financial field. Event study methodology in addition 
holds many pros, for example capturing events and examining its effects on spe-
cific variables (Ullah et al., 2021). This is why also this thesis uses event study 
methodology to investigate the relationship between terror attacks and exchange 
rates. Furthermore, most of the recent studies related to terror attack events have 
been using event study methodology as their main empirical research method. 
Selected terror attacks from Appendix 1 are used as events in this context. As 
event study is conducted the objective is to see are the abnormal returns of ex-
change rates statistically different from zero as well as will the cumulative abnor-
mal returns be statistically significant. Previous research has found statistically 
significant results in both cases (see e.g., Chen and Siems, 2004; Hassapis et al., 
2018; Markoulis, 2021).   

The first step in the event study method is to change exchange rates into 
returns. In this paper, similar method for logarithmic returns is used as Hassapis 
et al. (2018) and Markoulis (2021) used in their studies. The spot and forward 
values of exchange rates against US dollar are changed to natural logarithmic 
returns with the following equation:  
 

                                                 𝑅𝑖𝑡 = ln (
𝑃𝑖𝑡

𝑃𝑖𝑡−1
)                                                                    (3)     

 
 
Where:  
 i = country  
 t = time  
             𝑅𝑖𝑡= logarithmic return  
           𝑃𝑖𝑡 = value of exchange rate in country i at time t  
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As a general rule, the abnormal returns (𝐴𝑅𝑖𝑡) are calculated as subtractions be-
tween returns (𝑅𝑖𝑡) and expected returns (𝐸(𝑅𝑖𝑡)) from specific time range as for-
mula 4) indicates (see e.g., Chen and Siems, 2004; Hassapis et al., 2018; Markoulis, 
2021). Abnormal returns refer to returns which can be seen deviating from nor-
mal returns in case of an event: abnormal returns show the immediate result of 
attack in selected exchange rate (Hassapis et al. 2018).  
 
 

                                                   𝐴𝑅𝑖𝑡 =  𝑅𝑖𝑡 − 𝐸(𝑅𝑖𝑡)                                                      (4) 
 
 
However, the equation 4) above does not consider any changes in interest rates. 
Thus, it only describes the deviation between current event day exchange rate 
return and average expected exchange rate return from specified period. How-
ever, the forward rate unbiasedness hypothesis expresses relationship where for-
ward rates predict the future spot rates in cases where market participants are 
indifferent to risk and have rational expectations (Delcoure et al., 2003). To con-
sider this, the abnormal returns are calculated with currency forward and spot 
values as following:  
     

                                                  𝐴𝑅𝑖𝑡 =  𝐹𝑡 − 𝑅𝑡+1                                                             (5) 
 
Where:  
 𝐹𝑡 = forward for selected exchange rate  
 𝑅𝑡+1 = spot for selected exchange rate at time t+1 
 
The formula of abnormal return calculates the immediate effect of event, but the 
cumulative abnormal return (CAR) captures the effect to following days of an 
event (Hassapis et al., 2018). In other words, CAR refers to additive cumulation 
of all the abnormal returns occurred after the event day. Similarly, than Hassapis 
et al. (2018) have tested the CAR, also in this thesis it has been tested is the CAR 
different from zero. CAR is calculated as following:  
  

                                               𝐶𝐴𝑅𝑡1,𝑡2 =  ∑(𝐴𝑅𝑖𝑡)                                                        (6)

𝑡2

𝑡=𝑡1

  

 
CAR is calculated for the event day t, t+1, t+2, and t+3 but only the results for 
event day and t+1 are presented. As the null hypothesis for the CAR will be tested 
the null and alternative hypotheses are formed as following similarly than Has-
sapis et al. (2018): 
 

𝐻0= 𝐶𝐴𝑅𝑡1,𝑡2 =  0 
𝐻1= 𝐶𝐴𝑅𝑡1,𝑡2  ≠  0 
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To test whether the abnormal and cumulative abnormal returns are statistically 
significant, simple t-tests are conducted. Each exchange rate and their abnormal 
returns are investigated against each 22 terror attacks. Two of these 22 attacks 
have also taken place in the United States: due to this, possible spillover effects 
can be investigated. Exchange rates are investigated separately: however, only 
the relevant attacks against the specific exchange rates are investigated further 
and represented in the results section.  
 

4.4.3 Regression models for explanatory variables 

To investigate closer the abnormal returns as well as cumulative abnormal re-
turns of selected exchange rates, several regression models per exchange rate are 
conducted. As dependent variable, abnormal returns, and two-day CAR from 
event study method for selected currency pairs are used. For independent varia-
bles, selection of different characteristics of terror attacks as well as GPR attack 
index are included. However, as table 4 of the correlation coefficient matrix sug-
gests, the variables which correlated strongly together are not included into same 
regression model. Below all the conducted regression models are represented in 
order. The results for the regression models are represented in the next chapter. 
The selected independent (explanatory) variables are better represented in Ap-
pendix 2. The explanatory variables are taken from Global Terrorism Database 
(2022) excluding the GPR attack index which is taken from Caldara and Iacoviello 
(2022b) database.  
 The modeling of explanatory variables starts with finding a relationship 
between abnormal returns and GPR indices. First averages of each GPR index 
between years 2000-2020 are calculated and then dummy variables are created to 
differ GPR indexes values which are greater than the averages. After that a sim-
ple regression model can be conducted to reveal possible effect of GPR indices 
increase to abnormal returns of exchange rates. The following model is used:  
 
 
                                        𝐴𝑅𝑖,𝑡 =  𝛽0 + 𝛽1𝐺𝑃𝑅 𝑖𝑛𝑑𝑒𝑥 𝑑𝑢𝑚𝑚𝑦 +  𝜀𝑖,𝑡                                  (7) 

 
 

𝐴𝑅𝑖,𝑡: stand for the abnormal return that took place on the attack day. Cal-
culated with formula 5).  
 
GPR index dummy: stands for three different forms of GPR index separately 
(general, threat and occurred attack). From these indices larger values 
than the averages are separated with dummy variables and tested.  

 
The formula 7) is conducted separately for all currency pairs with three different 
forms of GPR index (general, threat, and attack). As ordinary linear regression 
(OLS) can be seen as an effective regression model, it still has some limitations. 
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According to Gujarati (2011, p. 24) in case of linear regression model the param-
eters are more precise in case the sample size is larger. For this thesis, 22 terror 
attacks were selected from eight different countries to investigate the abnormal 
as well as cumulative abnormal returns. Thus, the linear regression models are 
conducted for 22 observations, which is a relatively small sample size.  

Estrada et al. (2015) introduced a model to investigate the effect of terror 
attacks on the economy. The model highlighted three different segments of terror 
attacks: root cause, attack itself and the effect of attacks (Estrada et al., 2015). Ac-
cording to Estrada et al. (2015), it is important to understand that terror attacks 
are complex events which can stem from various sources and on the other hand, 
cause various effects. With this paper the same logic is followed with the simple 
regression models when investigating how the explanatory variables affect cu-
mulative abnormal returns of exchange rates.  

Regression models 8) and 9) are conducted to investigate more deeply the 
characteristics of terror attacks. Moreover, the aim is to see does the characteris-
tics negatively affect two-day cumulative abnormal returns. Cumulative abnor-
mal returns as dependent variable create an interesting but also important point: 
terror attacks can take place after the trading hours. To some extent the models 
also follow example by Markoulis (2021), who highlighted that such characteris-
tics of terror attacks affect significantly cumulative abnormal returns of exchange 
rates. The models are as following:  

 
 
 𝐶𝐴𝑅2𝑖,𝑡 =  𝛽0 + 𝛽1𝑅𝑒𝑔𝑖𝑜𝑛 + 𝛽2𝑊𝑜𝑢𝑛𝑑𝑒𝑑 +  𝛽3𝑇𝑎𝑟𝑔𝑒𝑡 +  𝛽4𝑊𝑒𝑎𝑝𝑜𝑛 + 𝛽5𝐴𝑡𝑡𝑎𝑐𝑘

+  𝛽6𝐺𝑃𝑅𝐼𝑛𝑑𝑒𝑥 + 𝜀𝑖,𝑡                                                                                      (8) 
 
 
 
𝐶𝐴𝑅2𝑖,𝑡 =  𝛽0 + 𝛽1𝑅𝑒𝑔𝑖𝑜𝑛 + 𝛽2𝐾𝑖𝑙𝑙𝑒𝑑 + 𝛽3𝑇𝑎𝑟𝑔𝑒𝑡 + 𝛽4𝑊𝑒𝑎𝑝𝑜𝑛 + 𝛽5𝐴𝑡𝑡𝑎𝑐𝑘

+  𝛽6𝐺𝑃𝑅𝐼𝑛𝑑𝑒𝑥 + 𝜀𝑖,𝑡                                                                                   (9) 
 
 

𝐶𝐴𝑅2𝑖,𝑡: stands for cumulation of abnormal returns for attack day and the 

next day.  
 
Region: dummy variable that stands for deviation between developed and 
emerging countries that are included in the model. France, United King-
dom, Norway, and Switzerland form the developed region. Brazil, Russia, 
India, and South Africa form the emerging region. If the region is devel-
oped, it is marked with 1, otherwise 0.  

 
Wounded: stands for amount of wounded people in case of a specific terror  
attack. 
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 Killed: stands for amount of killed people in case of a specific terror attack. 
 

Target: describes the target type of specific terror attack. As figures 5 and 
6 suggest, the largest target group in selected countries was private citi-
zens. Due to this, it is expected that if the target of a terror attack was pri-
vate citizens it could have negative effect to CAR2. Thus, variable Target 
represents a dummy variable where in case of the target is private citizens, 
it is marked with 1, otherwise 0. A list of specific target types can be found 
in Appendix 2.  

  
Weapon: describes the weapon type of the specific terror attack. As figures 
5 and 6 suggest, the most widely used weapon is explosives. Explosives 
can also cause massive damage, and due to this, if the weapon was explo-
sives it is marked with 1, other 0. Thus, variable Weapon represents a 
dummy variable. Explosives can also affect CAR2 negatively. A list of spe-
cific target types can be found in Appendix 2. 

  
Attack: describes the attack type of the specific terror attack. As figures 5 
and 6 suggest, the most usual attack type is bombing. Due to this if the 
attack type was bombing, it is marked with 1, otherwise 0. Thus, variable 
Attack represents dummy variable. Bombings can also cause massive 
damage to large areas and thus, negatively affect CAR2. A list of specific 
target types can be found in Appendix 2. 
 
GPRIndex: variable refers to GPR attack index which is included to models 
for selected developed countries due to estimation results related to for-
mula 7).  
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5 RESULTS AND ANALYSIS 

 
This chapter of the thesis introduces empirical results with corresponding tables 
and figures for all the conducted empirical models. In addition, this chapter aims 
to analyse the results gathered from the empirical parts as well as compare the 
results to previous research presented in this thesis. The results section starts 
with regression models related to UIP deviation, following with event study 
analysis, and finishes with several regression models for explanatory variables of 
abnormal and cumulative abnormal returns of exchange rates.  

5.1 Results for UIP deviation and geopolitical risk indices   

Table 5 below describes the results for the first empirical model and aims to an-
swer the first sub-research question how geopolitical risk indices in terms of ter-
rorism affect the UIP deviation. As table 5 indicates, the GPR index is represented 
in three different forms: general index, index with threat and index with attack.  
 
Table 5. Results for GPR indices and UIP deviation. 
 

       

UIP  
deviation 

 
Developed 

 
Developed 

 
Developed 

 
Emerging 

 
Emerging 

 
Emerging 

GPR 
General  
 

-2.20e-06 
(4.82e-06) 

  4.10e-06** 
(2.14e-06) 

  

GPR 
Attack 
 

 -5.83e-07 
(2.94e-06) 

  2.30e-06* 
(1.30e-06) 

 

GPR 
Threat 

 
 
 

 -5.00e-06  
(5.50e-06) 

  2.48e-06 
(2.45e-06) 

N 21 914 21 914 21 914 21 848 21 848 21 848 

Notes: Numbers represent the coefficients and standard errors in parentheses. The significance values are as following: 
10 %=* and 5 % = **. N stands for number of observations.  
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Table 5 above shows six regression models separately for selected developed and 
emerging countries. As the theoretical framework of this thesis presented, the 
UIP deviation that can be also called as currency risk premium can be affected by 
rare disaster risk (Zhou et al., 2021). For developed countries the results indicate 
that UIP deviation is not statistically affected by the changes in GPR indices. 
However, the coefficients are negative in all cases for developed countries, which 
indicates that when the GPR indices change it decreases UIP deviations. On the 
other hand, the general GPR index as well as GPR index with attack indicator 
show statistically significant results for emerging countries at 5 % and at 10 % 
levels respectively. These results represent unique evidence that among selected 
emerging countries the UIP deviation, in other words the currency risk premium, 
is affected by the general GPR index as well as the GPR index with attacks indi-
cator. The coefficients in every case are positive. This indicates that when the ge-
opolitical risk increases, it leads to increase in UIP deviations and local currency 
risk premiums in selected emerging countries. Thus, the selected emerging coun-
tries’ currency pairs depreciate.   

Table 5 points out interesting result that the GPR index with threat indi-
cator does not show statistically significant results. In other words, this can indi-
cate that only geopolitical risks that take place, affect to UIP deviation. Zhou et 
al. (2021) found similar results when they investigated Covid-19 effect on UIP 
deviations: the UIP deviation increased in case of emerging countries and de-
creased in case of developed countries.  

Based on the results, it can be concluded that among selected developed 
countries the GPR indices do not reflect the rare disaster risk whereas among 
selected emerging countries the first two indices reflect the rare disaster risk. The 
results also show first evidence that the changes in geopolitical risk can cause 
different effects between selected emerging and developed countries.  

5.2 Event study results   

This section describes the results from event study and, in addition, builds the 
core for the empirical analysis with forming the possible abnormal returns for 
selected exchange rates. With event study estimations the aim is to answer the 
second sub-question does the terror attacks create abnormal or cumulative ab-
normal returns for selected currency pairs. Event study was conducted for each 
currency pair differently and for each selected terror attack. However, the results 
for each terror attack for all currency pairs are not represented: only the terror 
attacks that are related to the specific currency pair are represented. To investi-
gate the possible spill over effects, results for attacks in United States are reported 
for all currency pairs. Both abnormal and cumulative abnormal for several set of 
days were estimated. However, the results represented in this section include 
event day abnormal returns as well as cumulative abnormal returns for two days. 
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The four-day CAR did not show statistically significant results for any currency 
pair: thus, the results for this are not represented in this thesis. However, when 
analysing the two-day CAR, it is also possible to see are the abnormal returns 
only short-term. Table 6 on the next page shows the estimated results for each 
terror attack. More specific list of the events can be seen in Appendix 1.  
 The results are interesting and in addition, show some evidence that dif-
fers from previous research. In case of 9/11 only CHF and NOK show statistically 
significant and negative results for event day. In case of all other currencies the 
results are not statistically significant. In addition, in case of CHF and NOK the 
effect is no longer significant in two-day CAR. Nikkinen et al. (2006) also studied 
9/11 on stock markets and concluded that the effect was larges in case of inte-
grated economies. This can explain the results for CHF as well as for NOK, but 
on the other hand, for example EUR did not show statistically significant results. 
Another terror attack that took place in United States, Boston marathon bombing, 
does not show any statistically significant results for any of the currencies. Has-
sapis et al. (2018) who studied Japanese yen (YEN), GBP, EUR, and CHF, made 
similar findings in case of Boston Marathon Bombings.  
 For developed countries’ currencies, corresponding terror attacks show 
interesting results. Abnormal returns for CHF indicate strongly that terror at-
tacks do not cause the currency pair to move. This can indicate a possibility for 
safe haven which findings by Hassapis et al. (2018) and Markoulis (2021) also 
support: in other words, only in case of 9/11 the coefficient for CHF was negative 
and statistically significant for the event day. Moreover, Balcilar et al. (2017) in-
vestigated that this kind of safe havens can cause capital fluctuations.  

For London Bombings in 2005, the results show that GBP have a negative 
and statistically significant coefficient at 10 % level for two-day CAR. However, 
the effect remains small and only short-term. The other attack that took place in 
Westminster bridge in United Kingdom, does not seem to have statistically sig-
nificant effect on GBP: however, the effect remains negative. What is noteworthy 
among developed countries is that terror attacks that took place in France, often 
affect additionally to other countries. For example, GBP shows negative and sig-
nificant results at 10 % level for terror attack in France in 2016. Also, some emerg-
ing countries currency pairs, such as RUB and ZAR are statistically significant 
and negative in case of terror attack in France. However, the effect can be seen on 
event day and on two-day CAR, which indicates that the effect can last longer 
than the event day itself. Thus, this also highlights the importance of investigate 
the next trading days. All in all, on explanation for the spread of the effect can be 
integrated market areas as Chen and Siems (2004) indicates in their research.  
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For emerging countries’ currency pairs, the selected terror attacks show also in-
teresting results. Among emerging countries, the spill over effects are also possi-
ble. For example, attack in South Africa in 2014 show results on INR that on event 
day there are abnormal returns that are significant and positive. This can indicate 
that terror attacks can cause some related country currency to strengthen 
whereas some other currency depreciates. Same thing can be seen in case of large 
terror attack in India 2008. Other returns are positive while for INR the effect in 
steeply negative and statistically significant both for event day returns and two-
day CAR. This specific attack especially caused the tourism in India move down-
ward so the effect on currency markets was also evitable (Gunasekar et al., 2018).  
 The results of the event study vary between attacks and selected currency 
pairs. Moreover, the results show that currency pairs can depreciate as well as 
appreciate in case of a terror attacks. These results are also supported by previous 
literature (see e.g., Narayan et al., 2018). Statistically significant results can be 
seen for developed as well as emerging countries: however, the results remain 
rather small as well as short-term in both cases. Based on the estimations, terror 
attacks cause returns to be negative on average, but the effect is small and short 
both in developed and emerging currency pairs. Previous research by Markoulis 
(2021) also highlights that individual events such as terror attacks do not nor-
mally cause large abnormal returns on markets. Thus, these findings support the 
findings of previous research by concluding that terror attacks can cause short-
term abnormal return on currency pairs if even those. However, the results also 
indicate that it is more usual that the emerging countries’ currencies are affected 
by the terror attacks because they show more often statistically significant results.  

Also, it is important to notice that possible spill over effects can be seen 
between developed and emerging countries as terror attacks that took place in 
Europe cause also statistically significant results to emerging countries’ currency 
pairs. Chen and Siems (2004) concluded in their research that spill over effect are 
possible where market areas are highly integrated. In the line with the findings 
from the first empirical model, the results from event study show that exchange 
rates of selected emerging countries are more easily affected. This, in addition 
means that in case of terror attacks, it is possible that exchange rate depreciates 
whereas in developed countries the exchange rates remain quite steady or at least 
the effect is very short for the currency markets. Similar results were found by 
Mnasri and Nechi (2016) and Bloomberg et al. (2004).  

To investigate terror attacks that took place in United States more deeply, 
figures 7 and 8 are represented below. Figure 7 represents the abnormal results 
for 9/11 and the figure 8 shows abnormal results around the Boston Marathon 
Bombing in United States 2013. Both terror attacks have drawn lot of media at-
tention, and the consequences have been massive in terms of fatal and non-fatal 
casualties and the property damages. The graphs describe the abnormal returns 
with event window between -4, event day, and +4 for selected developed and 
emerging countries separately.  
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Figure 7 shows interesting results. Whereas in general the emerging countries 
seem to be more affected by the terror attacks, 9/11 caused massive effects on 
developed countries. Naturally 9/11 is special for its catastrophic size but the 
results above all highlight that terror attacks are real threat also for stable markets 
and economies. The effect of 9/11 can be also explained by the very highly inte-
grated markets as well as anxiety that the large terror attacks created among in-
vestors. Hon et al. (2004) investigated 9/11 effects on stock markets and found 
similar results there: the contagion effect in case of large disasters is inevitable 
and especially US and European markets are closely related. However, as the 
Figure 7 indicates the effect on exchange rates is not long term. On the second 
day from the attacks the abnormal returns are positive. 
 
Figure 7. Abnormal returns around the 9/11.  
 

 
 
Figure 8. Abnormal returns around the Boston Marathon Bombing.  
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Figure 8 shows that on the following day from the terror attack the abnormal 
returns were negative both in emerging as well as in developed countries. How-
ever, the effects remain small in both cases. Figures 7 and 8 also well highlight 
that terror attack may cause the exchange rates to depreciate or appreciate, and 
the effects are not always one way. Whereas the abnormal returns can be seen, 
figures 7 and 8 also show that the effect is small. Hassapis et al. (2018) conclude 
similarly in their research that overall financial markets are resilient in case of 
terror attacks take place. However, it is important to remember that exchange 
rates can be affected also by other things and thus, the results are multidimen-
sional. 

5.3 Results for explanatory variables 

The last part of chapter five shows the estimation results for several linear regres-
sion models with different sets of explanatory variables. These models aim to 
answer the third sub-question. The regression models with explanatory variables 
are divided into two different parts. Tables 7 and 8 show results for currency pair 
abnormal returns from event day and how the geopolitical risk index dummies 
affect to the abnormal returns. Geopolitical risk index dummies have been calcu-
lated as way that if the index value is larger than the index average it gets value 
1, otherwise it is 0. Second part of the results shows the estimations for models 8) 
and 9) for each currency pair per two-day CAR.  
 
Table 7. Results for developed countries’ abnormal returns and geopolitical risk 
index dummy variables.  
 

 
Notes: Numbers represent the value of coefficient and numbers in parentheses represent the standard errors. The signif-
icance levels are as following: 1%=***, 5%=** and 10%=*. R^2 shows how much the model explains the abnormal returns 
whereas letter N denotes the number of observations. The abbreviations for currencies can be seen from table 1. 
GPRD_dummy stands for daily general geopolitical index. GPRT_dummy stands for daily geopolitical index with threat. 

GPRA_dummy stands for daily geopolitical index with attacks.   
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Table 7 above shows that currency pairs from developed countries are affected 
by at least one GPR index dummy. General GPR index on daily level is statisti-
cally significant and negative for EUR and CHF. Thus, when the general GPR 
index is above the average value, it reflects to the abnormal returns of EUR and 
CHF negatively. In addition, GPR index with attack shows statistically significant 
as well as negative relationship to all currency pairs in developed countries. Same 
conclusions as with general GPR index, can be drawn here. Every currency pair 
abnormal return from developed countries are affected negatively when the GPR 
index grows extensively above the index average value. However, the GPR index 
with threat is does not show any statistically significant results in currency pairs.  

The GPR indices effect on UIP deviation did not show statistically signifi-
cant results for developed countries. However, table 7 results indicate that geo-
political risk affects to exchange rate abnormal returns significantly negative. Ad-
ditionally, according to Caldara and Iacoviello (2022a) market participants see 
geopolitical risk as part of making the investment decisions on stock markets. 
Controversially, the results from table 7 show that the exchange rates are statis-
tically affected by changes in geopolitical risk area: thus, the results in FX market 
differ from results in stock markets.   
 
Table 8. Results for emerging countries’ abnormal returns and geopolitical risk 
index dummy variables.  
 

 
Notes: Numbers represent the value of coefficient and numbers in parentheses represent the standard errors. The signif-

icance levels are as following: 1%=***, 5%=** and 10%=*.  R2 shows how much the model explains the abnormal returns 
whereas letter N denotes the number of observations. The abbreviations for currencies can be seen from table 1. 
GPRD_dummy stands for daily general geopolitical index. GPRT_dummy stands for daily geopolitical index with threat. 
GPRA_dummy stands for daily geopolitical index with attacks.   

 
Table 8 above presents the estimation results for selected emerging countries. As 
opposed to developed countries, the results show that GPR index dummy varia-
bles do not affect statistically to abnormal returns of the currency pairs in most 
cases. The finding is interesting due to GPR indices did show significant results 
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related to UIP deviation among emerging countries. Furthermore, it is worth not-
ing that most of the coefficients are positive regarding the GPR index dummies. 
GPR index with threat shows only positive coefficients related to abnormal re-
turn. For INR the coefficient is also statistically significant at 10 % level, which 
could indicate that when GPR threat index is above its average value, it actually 
has an increasing effect on abnormal return of INR. Thus, it can indicate that INR 
strengthens against US dollar. Other statistically significant result can be seen in 
case of GPR attack index in case of BRL. The coefficient is negative which indi-
cates that in case of GPR attack index increases strongly above its average value, 
it does affect to currency pair abnormal returns negatively.  

According to tables 7 and 8, the GPR indices growth above the average 
value does have stronger effect on developed countries than emerging countries. 
The R2, measurement of how much the model explains the dependent variable, 
also differs between developed and emerging countries. In the case of selected 
developed countries, the models on average explain more about the abnormal 
returns of the currency pairs whereas in the case of selected emerging countries 
the R2 remains rather small, on average below 0,10.  

Based on previous research, these results are unique in their form and re-
veal new empirical evidence. GPR indices reflect the geopolitical tensions in in-
ternational relations and thus affect many macroeconomic fundamentals (Cal-
dara and Iacoviello, 2022a). With regards to this, it is natural to find a relationship 
between abnormal returns and GPR indices especially in developed countries be-
cause the financial markets are very integrated and globalized. On the other hand, 
it is interesting to notice that even if the selected emerging countries, Brazil, Rus-
sia, India, and South Africa are also very integrated with themselves, the effect is 
not significant. One reason for this can be that already in normal situations, the 
political, economic as well as social atmosphere is more uncertain in emerging 
countries than in developed countries because of history. As also the figure 2 
showed in the beginning of this thesis, amount of terror attacks in selected emerg-
ing countries is much higher than in developed countries: thus, terror attacks can 
be also more anticipated in these emerging countries.  

With the intention of investigating more about the abnormal returns, this 
paper expands the explanatory models with more variables. In addition, the ab-
normal returns of currency pairs are replaced with cumulative abnormal returns 
for the event day and next trading day from that. This is due to the fact that the 
terror attacks could have taken place outside the market trading hours and thus 
the effect could not be seen until the next trading day. The 22 terror attacks that 
are selected for this paper have all taken place in trading days and not in week-
ends.  
 Table 9 concludes the estimation results for all the selected currency pairs. 
Due to high correlation variables Wounded and Killed, there are two regression 
models per each currency pair. Table 9 shows the estimation results for explana-
tory variables. In each estimation model the number of observations is 22, which 
equals the number of terror attacks selected for this thesis. For EUR, GPR attack 
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index dummy is negative however not statistically significant. Also, region 
dummy is negative but not statistically significant. However, the weapon 
dummy is statistically significant on 5 % level in both models which shows that 
in case the terror attack is conducted with explosives it will affect the CAR nega-
tively. One reason for this can be that explosives when take place, can cause mas-
sive destruction to infrastructure and a number of fatal and non-fatal casualties. 
This empirical evidence is also in line with the findings by Markoulis (2021). On 
the other hand, target dummy and attack dummy the effect is controversial. The 
coefficients are not statistically significant: the estimations also show positive 
signs. For EUR, number of killed and wounded people are not significant: coeffi-
cient is negative, but the effect remains small.  

Estimation models for CHF show that region dummy is statistically sig-
nificant on 10 % level. This indicates that when a terror attack takes place it will 
negatively affect a two-day CAR for the CHF. Also, the amount of wounded peo-
ple shows negative and statistically significant results for CHF at 10 % level. This 
means that if the terror attack causes non-fatal casualties, it will affect CAR by 
decreasing it. The results for GBP show that weapon dummy is statistically sig-
nificant and negative at 10 % level in both models: this indicates the same effect 
to CAR than with EUR. Attack dummy shows also significant relationship in 
both models but controversial to expectations, the coefficient sign in positive. 
This reveals interesting results that in case the attack in bombing, it positively 
affects currency pair two-day CAR.  

As opposed to EUR, CHF, and GBP, for NOK any explanatory variable is 
not statistically significant and thus, the CAR is not affected by the selected ex-
planatory variables. This can indicate that in case of terror attacks, NOK is able 
to maintain its stability and not affect statistically significant impacts on returns. 
On the other hand, this can give a possible safe haven status for NOK due to its 
stable return even in the case of terror attack.  

Table 9 also shows results for selected emerging countries’ currency pairs. 
These models do not include the GPR attack dummy due to table 8 shows that 
the geopolitical risk indices do not have an effect to abnormal returns of the cur-
rency pairs. Overall, the explanatory regression models for emerging countries 
reveal that only models for INR are affected by some of the explanatory variables. 
Weapon dummy coefficient is negative and statistically significant which indi-
cates that when the terror attack is conducted with explosives, the CAR is nega-
tively affected for the INR. In addition, attack dummy is statistically significant 
but reveals interesting findings: the coefficient is positive.  

Regression models for explanatory variables, estimation results show that 
the two-day CAR for selected currency pairs in developed as well as in emerging 
countries can be affected. However, the selected explanatory variables seem to 
better explain the two-day CAR for developed countries. For example, the char-
acteristics of terror attacks play a bigger part among developed countries’ than 
in emerging countries’ currency pairs. The target dummy (private citizens) does 
not affect returns against expectations. On the other hand, bombings conducted 
with explosives as weapons give an impression based on the estimation results 
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that this kind of terror attack creates uncertainty and fear causing the two-day 
CAR to change. Estimations also revealed positive coefficients. One explanation 
for this can be that terror attacks, even if happening rarely, are a threat that has a 
possibility to happen. In other words, the currency pair returns can already con-
sider the tensions and possibility for drastic terror attack. Markoulis (2021) found 
similar conclusions.  
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6 CONCLUSION 
 
The aim of this thesis was to investigate the relationship between exchange rates 
and terror attacks in selected emerging and developed countries. The set of 
emerging countries included the BRICS countries excluding China because of its 
pegged exchange rate. The set of developed countries included United Kingdom, 
Norway, Switzerland, and France. The corresponding currencies of these se-
lected countries are investigated responding to terror attacks that took place in 
these countries between the years 2000 and 2020. In total 22 terror attacks were 
selected. In addition, these 22 attacks include two terror attacks from United 
States in order to investigate possible spill over effects. The intention of this thesis 
stems from controversial as well as scarce results between exchange rates and 
terror attacks. Especially this thesis aimed to show the different reactions be-
tween emerging and developed countries currency pairs in case of catastrophic 
terror attacks and geopolitical tensions in terms of terrorism.  

The main research question of this thesis is as following: How do terror 
attacks affect exchange rates in selected developed and emerging countries? This 
thesis investigated the mutual relationship between exchange rates and terror at-
tacks from three different perspectives with three different sub-research ques-
tions. The first sub-question investigates the relationship between UIP deviation 
which can be also as currency risk premium and geopolitical risk indices in terms 
of terrorism. The results show first signs that the emerging countries’ currency 
pairs are more affected by the geopolitical tensions than developed countries. 
Moreover, the results also indicated that in case of emerging countries the cur-
rencies depreciate and in developed countries the currencies appreciate. Thus, 
changes in geopolitical risk can cause diverse effects on exchange rates.  

The second sub-question forms the empirical base for the whole analysis. 
With event study results, this thesis is able to show how abnormal returns as well 
as two-day cumulative abnormal returns (CAR) indicate that the effect of terror 
attack is there but only short-term. More interestingly, the effects vary between 
developed and emerging countries as also in the first empirical model. The event 
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study results conclude that according to constructed hypotheses of this thesis, 
emerging countries currency pairs are more often affected by the terror attack 
negatively which on the other hand, causes the currencies to depreciate whereas 
in developed countries the effect remains small. Results, in addition, indicate the 
possibility of safe havens due to event study results shows that Swiss franc re-
mains rather steady and do not show statistically significant results excluding 
9/11.    

The third sub-question aims to describe the explanatory variables more 
closely for abnormal returns as well as for two-day CAR. The results indicate that 
selected variables are better able to explain the two-day CAR among developed 
countries. Thus, this shows that the terror attack itself and its characteristics, for 
example its consequences for humans affect the two-day CAR of exchange rates. 
However, among emerging countries, the characteristics of terror attack or its 
consequences do not seem to have statistically significant effects.  

With above mentioned three sub-questions, this thesis is able to answer to 
the main research question how the terror attacks affect to selected exchange 
rates. Based on empirical evidence, terror attacks can cause exchange rates to de-
preciate or appreciate. The effect is short-term in selected developed as well as in 
emerging countries, but according to results, emerging countries are more reac-
tive to terror attacks. These results are also supported by previous empirical find-
ings. With the findings of this thesis, for developed countries the formed null 
hypothesis can be accepted: the empirical evidence shows that terror attacks ef-
fect on exchange rates remains small. On the other hand, the null hypothesis for 
emerging countries can also be accepted due to statistically significant results for 
emerging countries’ currency pairs can be seen in estimated models. The empir-
ical findings discovered in this thesis additionally show that at least among se-
lected emerging countries the term rare disaster can be used when talking about 
terrorism and terror attacks as geopolitical risk.  

While this thesis provides unique information related to relationship be-
tween exchange rates and terror attacks by examining the UIP deviation and ge-
opolitical risks in terms of terrorism, abnormal returns and explanatory variables, 
many questions can be kept unanswered as the conclusion remains multidimen-
sional. However, it is good to remember that this thesis also bears some limita-
tions. For instance, in empirical models the sample size could be larger in order 
to get more precise results. In addition, the UIP deviation is investigated only in 
eight countries and the explanatory variable regression models show results for 
only 22 observations (terror attacks). Above all, it is essential to remember that 
all the 22 terror attacks are investigated separately assuming that one terror at-
tack is not affected by any other terror attack. In real life, however, several terror 
attacks can take place during short period of time in the same area and conse-
quently, affect to results. This can, on one hand, create biased results. In addition, 
exchange rates can be affected by economical and/or other factors that are not 
represented in this thesis. 

For further research, these limitations could be considered. In addition, it 
could be interesting investigate larger set of developed and emerging countries 
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with relative to geopolitical risk indices in terms of terrorism. It could also be 
interesting to develop a separate index for terror attacks based on country’s his-
tory, ongoing development, economic situation and future prospectives and see 
how much the geopolitical risk indices actually cover terror attacks. 
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APPENDIX 1: Selection of terror attacks. 

 

 
   Notes: All data is obtained from Global Terrorism Database.  
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APPENDIX 2: More specific definitions of explanatory var-
iables. 
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APPENDIX 3: Use of AI based tools in this thesis. 
 
In this thesis ChatGPT AI tool is used to improve the academic language (syno-
nyms and sentence structures) as well as obtain basic information related to em-
pirical analysis.  
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