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Abstract 

Objective- This thesis aims to investigate the investors risk aversion level in the Saudi 

market by identifying the degree of impact for seven key determinants that are broadly 

categorized under economic and financial indicator.  

Methodology- Using vector autoregression model (VAR) to estimate the impact on the 

degree of investor risk aversion market in the Saudi Market through capturing 

interdependencies among the following multiple time series; (1) stock market returns, (2) 

volatility index, (3) country political risk, (4) oil prices, (5) Federal funds rate, (6) real 

GDP, and (7) public debt. The model uses data with monthly frequency for 13 years, 

January 2006 - December 2019, and uses stock returns as the proxy for the risk aversion. 

Findings- The primary findings of the study are as follows: (1) only oil prices had 

significant influence on the risk aversion degree using (VAR); (2) all responses to shocks 

last around two months in the market; (3) the investors will have “ flight-to quality” 

response to shocks in stock market; (4) the investor risk aversion degree in Saudi market is 

largely independent of the other variables; and (5) when applying ARDL, Federal funds 

rate had significantly high influence on risk aversion proxy. 

Originality/value added- This study provides a new insight on the investor risk aversion 

degree in the Saudi Market and providing a useful tool for decision makers to measure key 

risk aversion indicators using the stock market returns as the proxy for it. 

Keywords- VAR; ARDL; Risk Aversion; Saudi Arabia 

Paper Type- Master Thesis 
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Nomenclature 

GFC Global Financial Crisis 

EM(s) Emerging Market(s) 

DM(s) Developed Market(s) 

GCC Gulf Cooperation Council 

SAMA Saudi Arabian Monetary Authority 

MEP Ministry of Economy and Planning 

CEDA Council of Economic and Development Affairs 
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Mn Millions 

EAC Emerging All Capitalization 

CAPM Capital Asset Pricing Model 

VAR Vector Auto Regression Model 
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GDP Gross Domestic Product 

MSCI Morgan Stanley Capital International Index 

MSCI-EMs Morgan Stanley Capital International Index For Emerging Markets 

MSCI-World Morgan Stanley Capital International Index For Developed Markets 

BRICS Brazil, Russia, India, China, And South Africa 

EMBIG J.P. Morgan Emerging Market Bond Index 

CBOE Chicago Board Option Exchange 

GSTAT General Authority Of Statistics  

MoF Ministry Of Finance 

FTSE Financial Times Stock Exchange 

S&P DJI Stands & Poor Dow Jones Emerging Market Index 

CDS Credit Default Swaps 
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Chapter One- Introduction 

1.1 Introduction 

     Since the  Global Financial Crisis (GFC)
1
 between 2007 and 2009, financial markets 

across the globe have seen impact of the crisis due to spillover effects. The markets have 

gone through several cycles with periods  characterized by low or high investor risk 

aversion without a distinguished tool to measure these behaviours (Yildirim, Z., (2016)). 

     Among the main causes of the GFC was the excessive risk-taking positions from 

investors in a favorable macroeconomic environment. In the years leading up to the GFC, 

banks and other lenders were willing to make increasingly large volumes of risky loans as 

economic conditions in the United States and other countries seemed promising. Economic 

growth was strong and stable, with relatively low inflation, unemployment and interest 

rates. In this environment, housing prices saw strong year on year growth. The expectation 

that house prices would continue their rise led potential homeowners and developers, in 

the United States and Europe to borrow incautiously to build housing assets. A sizable 

share of such risky borrowing was done by investors seeking to make short-term profits by 

renovating and “flipping” houses and by sub-prime borrowers who had higher default risks 

                                                 

1
 The global financial crisis (GFC) refers to the period of extreme stress in global financial markets and 

banking systems between mid 2007 and early 2009. During the GFC, a downturn in the US housing market 

was a catalyst for a financial crisis that spread from the United States to the rest of the world. 
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associated to them due to relatively low income and wealth (Reserve Bank of Australia, 

(2020)). 

     Many people have limited assets to absorb heavy shocks making them more risk averse 

than risk-takers. Risk aversion is the preference to pick a situation with low risk and low 

expected returns over another with higher risk baring but possibly higher expected returns. 

In economics and finance, risk aversion is the behavior of investors who when exposed to 

uncertainty attempt to lower that uncertainty by demanding a risk premium for their 

investments. For example, risk-averse investors would rather choose to put their money 

into bank accounts with a low but guaranteed interest rates, than stocks that may have high 

expected returns, but greater risk (Sakha, S., (2019)). 

     Post the GFC, many researchers realized the fundamental role investor risk behavior 

played during the GFC formation. As a result, many academic studies focused on 

understanding the investor risk behavior in different markets. In addition, those studies 

were investigating the internal and external factors that have significant impact on the 

degree of investor risk aversion in several financial markets. 

1.2 Problem Statement 

      Many academic literatures studied the impact of several factors that are, investor-

specific, industry-specific, country-specific, and/or global-specific, that contribute to the 

investor risk aversion in different financial markets like: Brazil, Russia, India, China, 

South Africa, Turkey, Thailand, Indonesia, among others. (Adu, G., Alagidede, P., 

Karimu, A. (2015); Csontó, B. (2014); Zinna, G. (2014); Ulussever T., Demirer R., (2017); 

and Saad, M., and Samet, A. (2015); Lizarazo, S. (2013); Yildirim, Z. (2016); and Demirer 
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R., Omay, T., Yuksel, A. Yuksel A. (2018)). Only few previous studies included Saudi 

Arabia in the study sample (Ulussever T., Demirer R., (2017); and Saad, M., and Samet, 

A. (2015)).  

     Most studies aim to understand the risk aversion in financial markets by studying a 

single variable. In my opinion, such an approach would limit the understanding of risk 

aversion, and thus would ignore (1) the impact of other potential indicators that impact risk 

aversion (for example investor, company, industry and country relevant indicators), and 

(2) the interrelation impact among the said variable which may impact the risk aversion. 

Few studies used more than one variable when investigating their impact on the risk 

aversion level in different EMs (Csontó, B. (2014); Zinna, G. (2014); Yildirim, Z. (2016); 

Inekwe, N. (2016)).  

     The inability of decision makers (regulators) to detect the degree of risk aversion in the 

economy can limit them from taking proactive measures to stimulate and encourage 

investment through policy instruments and incentive packages for different investor 

classes. 

1.3 Scope of the Study 

     This thesis uses a theoretical model to examine the degree of risk aversion in the Saudi 

market, using the unrestricted vector Auto regression model (VAR). The model included 

the following variables: (1) the stock market returns as a proxy for the risk aversion, (2) 

the volatility index, (3) country political risk, (4) the oil prices, (5) the Federal funds rate, 

(6) real GDP, and (7) public debt. The sample include monthly observations for 13 years, 
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starting from January 2006 until December 2019, and uses stock returns as a proxy for the 

risk aversion level. 

1.4 Research objective 

     The main objectives of this thesis are: 

 To investigate the impact of volatility index on the degree of investor risk aversion 

in the Saudi Market. 

 To investigate the impact of political risk on the degree of investor risk aversion in 

the Saudi market. 

 To investigate the impact of oil prices on the degree of investor risk aversion in the 

Saudi market. 

 To investigate the impact of Federal funds rate on the degree of investor risk 

aversion in the Saudi market. 

 To investigate the impact of real GDP on the degree of investor risk aversion in the 

Saudi market. 

 To investigate the impact of public debt on the degree of investor risk aversion in 

the Saudi market. 

1.5 Research Questions 

     This study is aiming to answer the following questions, 

 What are the influencing factors of the investor risk aversion in the Saudi Market? 

 How does each included factor affect the risk aversion level in Saudi Arabia? 
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1.6 Research Contribution 

     This thesis aims at taking another step towards understanding investor risk aversion in 

the Saudi market and providing a quantitative methodology to measure key risk aversion 

parameters using the stock market returns. This study aims to investigate the impact of 

number of factors on the level of the investor risk aversion in the Saudi market.  

1.7 Organization of the study 

     This thesis is organized into five chapters. The first chapter which is the introduction 

and included the problem statement, is followed by the scope of the study, the research 

objective, the research questions, the research hypothesis, and lastly the research 

contribution. The remaining parts of the study are structured as follows: 

Chapter two: this chapter presents the theoretical review for the investor risk aversion, and 

selection of stock returns as a proxy for the risk aversion, followed by and the empirical 

reviews of previous related studies.  

Chapter three: this chapter includes the data collection, sample selection and methodology 

applied, and the description of all the variables included in this thesis. 

Chapter four:  this chapter represents the empirical findings and the analysis of this study, 

the discussion of the findings and the hypothesis tested, and interpretations of the findings. 

Chapter five: this is the last chapter which is the conclusion and presents the summary of 

the main findings of the thesis, as well as recommendations for future studies.  



 

 

 18 

Chapter Two- Literature Review 

     This chapter is organized into two main parts. The first part presents the theoretical 

reviews, which are further structured into two sections. The first being on the investor risk 

aversion, and the second one being on the selection of stock returns as the proxy for 

investor risk aversion.  

     The second part represents the empirical reviews of previous related studies. This part 

is divided into six sections. The first is focused on stock market returns, followed by the 

volatility index. The third section is discussing the country-specific indicators, the fourth 

section is discussing the Federal funds rate. The fifth section discusses the oil prices, and 

the sixth section discusses the political risk.  

2.1 Theoretical Review 

2.1.1 Investor Risk Aversion  

2.1.1.1 Rational Choice Theory  

     According to (Lichbach M., (2003)) rational choice theory, also called rational action 

theory or choice theory, is based on the assumption that individuals choose a course of 

action that is most in line with their personal preferences. Rational choice theory is used to 

model human decision making, especially in the context of microeconomics, where it 

helps economists better understand the behaviour of a society in terms of individual 

actions as explained through rationality, in which choices are consistent because they are 

made according to personal preference.  
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     Rational choice theory states that individuals use rational calculations to make rational 

choices and achieve outcomes that are aligned with their own personal objectives. These 

results are also associated with an individual’s best, self-interests. Using rational choice 

theory is expected to result in outcomes that provide people with the greatest benefit and 

satisfaction given the choices they have available (Lichbach M., (2003)). 

     Rational individuals form the basis of rational choice theory and are what make rational 

choice theory effective. The theory assumes that individuals are rational actors using 

rational information to try to actively maximize their advantage in any situation and 

therefore consistently trying to minimize their losses (Lichbach M., (2003)). 

     However, some published researches like (Masprone L. (2018)) show that when people 

are experiencing a lot of anxiety, they cannot to make rational decisions. “Stressors that 

produce anxiety have been shown to actually suppress parts of the brain that aid in 

rational decision making”. 

2.1.1.2 The Invisible Hand Theory 

     The invisible hand theory was a later development, and derives its basis from the 

rational choice theory. It based on self-interest, rationality, and the rational choice theory. 

It states that individuals driven by self-interest and rationality will make decisions that lead 

to positive benefits for the whole economy. Therefore, economists who believe in the 

invisible hand theory promot for less government intervention and more free-market 

exchange opportunities. (Bishop J. D., (1995); Oslington P. (2012)). 

     Markets support harmonize participant’s actions. The larger the contact horizon 

between participants of the market is, the more efficient and rational the market members 
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act. These features allow for social processes that increase the information available, and 

accordingly, increase the capacity of producing useful and rational decision making 

instantaneously (Jaffé K. (2017)). 

2.1.1.3 Risk Aversion Classifications 

     It is unreasonable to assume rationality among all investors, and all the time. However, 

both theories (invisible hand, and rational choice) signify (Bodie Z, Kane A, Marcus A., 

(2018)) categorizations of risk aversion; where they discuss that investors can be classified 

into three types based on their risk appetite; 

 Risk averse investors: they would reject investment portfolios that include some 

level of risk within them. They would choose to invest in risk-free portfolios; and if 

invested in a portfolio baring some level of risk, they would discipline the expected 

rate of returns by demanding higher risk premiums (either expressed in percentage, 

or actual value amount). 

 Risk neutral investors: they would reason the decision of investing in portfolios 

solely on their expected rates of return; where the level of risk is completely 

irrelevant to them. Which means they do not exercise any discipline on the risk 

accompanying the investment in a particular portfolio. 

 Risk taking investors: they prefer to be engaged in highly risky investments and 

gamble. They would adjust the expected returns upward accordingly to take into 

account for the high(er) risk exposure. 

     Following (Bodie Z, Kane A, Marcus A., (2018)) and the theories, this study will adopt 

the above classifications of investor risk aversions. 
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2.1.2 Stock Returns as Proxy for Risk Aversion 

2.1.2.1 Random Walk Theory 

          The random walk theory explains that changes in stock prices are random and 

unpredictable, as they can be positive to reward investors for the time value of money and 

the systematic risk involved. In addition, the expected returns of the stocks may change 

over time in correspondence to the changes in the risk factors. That signifies that markets 

are irrational, and randomly evolving, as prices always reflecting all current knowledge 

(Nkemnole E. (2016)).  

2.1.2.2 Efficient Market Hypothesis 

     In Wall Street its commonly said “Information is often the most precious commodity, 

and the competition for it is intense” for a reason. The efficient market hypothesis 

distinguishes the markets into three forms (Bodie Z, Kane A, Marcus A., (2018)): 

 Weak form: hypothesis states that stock prices already reflecting all information 

that can be derived by examining market trading data, implying that trends in the 

market are unproductive. Since that information is publicly available and cannot 

convey any reliable signal about future performance. 

 Semi strong form: hypothesis states all publicly available information regarding 

predictions of the firm must be reflected already in the stock price, in addition to 

historical prices. If investors have access to such information from publicly 

available source, it is natural to expect their reflection on stock prices. 
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 Strong form: hypothesis states all information relevant to the firm, even internal 

exclusive information, are available publicly and reflected in the stock price; 

making the stock price traded at absolute fair value.  

2.1.2.3 Utility Function 

     Utility symbolizes the satisfaction that consumers receive for choosing and consuming 

a product or service. It is measured in units called “utils” but quantifying the benefit or 

satisfaction that consumers receive from it is abstract and difficult to pinpoint.  

     When applying the utility function to the financial markets, analysts and researchers 

can measure utility in terms of revealed preferences by observing investors' choices. They 

can create an ordering of investment decision baskets from least desired to the most 

preferred by assigning a numerical value to the securities that investors choose to or not to 

invest in (Bedoui R. , BenMabrouk H., (2017)).  

     However, the function has its limitations where analysts cannot assign a true numerical 

value to an investor's level of decision-making from a preference or choice. Also, 

determining the reason for the investment decision can be difficult as there are many 

variables which needs to be considered. That said, over time, choices and preferences can 

indicate changes in investment patterns, and in utility that can be observed swiftly in the 

financial markets (Colombo L., Labrecciosa P., (2012)). 

     Capitalizing on the above (Random Walk Theory, Efficient Market Hypothesis, and the 

Utility Function), this thesis is using the stock market returns as a proxy of the risk 

aversion degree in the economy with the following assumptions: (1) Saudi market is an 

emerging market, arguably, possessing a weak form of efficiency with random walk 



 

 

 23 

approach when looking at the price changes, (2) stock market returns have higher volatility 

than fixed income returns due to their risky nature and characteristics, and (3) investors are 

expected to be more rational and responsive to its rapid changes. 

2.2 Empirical Review 

     The consequences of deficiency in identifying the degree of risk aversion in markets 

can limit governments from taking proactive measures to stimulate and encourage 

investments through, issuance of policy instruments, and incentive packages for various 

investor classes.  

     This thesis focuses on several determinants based on their relativity to the Saudi stock 

market. The selected variables are stock market returns, volatility index, country-specific 

fundamentals including the real GDP and public debt, Federal funds rate, oil prices, and 

finally political risk. The following sections will review the previous literature 

contributions to the elected variables. 

2.2.1 Stock market returns 

     Broadly, financial markets refer to any marketplace where the trading of securities 

occurs, including the stock market, bond market, forex market, and derivatives market, 

among others. The markets make it easy for buyers and sellers to trade their financial 

holdings. Financial markets create security products that provide a return for those who 

have excess funds, Investors/lenders, and make these funds available to those who need 

additional money, borrowers. (Iacopetta, M., Minetti, R., & Peretto, P., (2019)) 
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     Generally, financial markets are categorized as either Developed Markets (DMs) or 

Emerging Markets (EMs). DMs as urbanized states with advanced economies, better-

developed infrastructure, more mature capital markets with well-defined regulatory bodies, 

and higher standards of living and high household earnings. They include countries like 

the United States, Canada, Germany, the United Kingdom, Australia, and Japan (Jackson 

N., (2019)).  

     As for EMs, they are in the process of swift expansion and development, but they 

generally have lower household incomes, along with capital markets with less maturity as 

compared to their developed markets counterparts. They are characterized by their 

outperformaning and fast economic growth over long time periods, while their 

infrastructure and household incomes are yet to catch up to the levels of the developed 

markets. These include countries like Argentina, Brazil, China, India, Russia, Saudi 

Arabia, South Africa, and the United Arab Emirates (UAE) (Mody, A., (2004)).  

     (Seander K., (2018)) mentions in his article that large public companies with annual 

revenue of USD 500Mn or more play a standout role in DMs. Outperforming economies, 

or EMs, have twice as many of these groups, when adjusted for the size of the economies. 

They not only help improvements in GDP, but also serve as agents for change. These 

companies are as robust as their western counterparts in DMs, if not more robust. 

However, it is more difficult for them to stay at the top - more than half that touched the 

top quintile for economic profit generation between 2001 and 2005 had to close their 

businesses in EMs a decade later. By contrast, almost two thirds of companies in DMs 

remained at the top. 
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     Figures 1 and 2 represent the daily performances for the past five years of the DMs and 

EMs as reported in the MCSI Indexes
2
. DMs index is showing higher volatility in price 

changes with the presence of several peaks and valleys when compared to EMs index 

performance. Furthermore, the graphs display the rapid growth in DMs when compared 

with EMs from the beginning of the period in 2015 until end of 2019. The value of price in 

DMs index grew by almost ~34.4 percent reaching USD 2,358.47. On the contrary, EMs 

grew by almost ~8.75 percent reaching USD 1,114.66 by end of 2019. 

Figure 1. Developed Markets Index Daily Performance (2015-2019) 

 

Source: https://www.msci.com/developed-markets 

                                                 

2
 
MSCI, Morgan Stanley Capital International Index, is an American finance company headquartered in New York City and serving as 

a global provider of equity, fixed income, hedge fund stock market indexes, and multi-asset portfolio analysis tools. It publishes several 

indexes like the MSCI BRIC, MSCI World, and MSCI Emerging Markets. their purpose is to bring greater transparency to financial 

markets, enabling the investment community to make better decisions.
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Figure 2. Emerging Markets Index Daily Performance (2015-2019) 

 

Source: https://www.msci.com/emerging-markets  

     (Adu, G. Alagidede, P., & Karmiu, A. (2015)) focus in their study on return 

distribution, and on the time series properties of stock returns for the BRICS economies. 

They employ a multivariate skewness and kurtosis, since relying on models of normal 

returns may lead to significant underestimation of the risk of investing in EMs, particularly 

if the distribution is skewed and fat tailed. A number of research efforts have been 

expended in understanding the return distribution of EMs generally. One empirical 

evidence showed that EMs returns are noted to have low/or negative correlations with the 

more DMs; EMs offer returns that exceed market returns. 

     The authors further discuss, the Shenzhen Stock Exchange, which is overwhelmingly 

dominated by state owned enterprises which are the backbone of the Chinese economy. 

The authors employ MSCI-EMs indexes, particularly for the BRICS markets, and use 

MSCI World index as a proxy for the world portfolio. Their data is from 1995 to 2014, 

using daily, weekly, and monthly data reported in local currencies and USD. This allows 
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then to compare the behavior of returns across different time horizons and to examine the 

impact of exchange rate variations on stock returns, filtering returns purge holidays and 

nontrading days (Adu, G. Alagidede, P., & Karmiu, A. (2015)). 

     Their key findings included (1) the distribution of stock returns for the BRICS exhibits 

peak with fatter and longer tails. This is invariant to both the unit of measurement and the 

time horizon in which returns are studies. (2) While the stock markets of China, and India 

are predictable irrespective of unit of measurement, return predictability for Brazil, and 

South Africa are conditional upon whether we are looking at local currency or USD 

returns. 

      (Egly, P., Johnk, D., and Liston D., (2010)) examine the relationship of net foreign 

portfolio investment inflows captured through Corporate bonds and corporate stocks in the 

U.S financial markets to assess the degree of investor risk aversion. Using VAR model, 

they build two models in the study, first one (VAR01) using stock returns as a proxy for 

risk aversion in two ways: (1) using the stock market returns, and (2) using risk aversion 

quality spread (QSFB), which is defined as the difference between the Baa and Aaa 

Corporate bonds yield. The second model (VAR02) is using the bond returns as a proxy 

for risk aversion in also two methods: (1) using corporate bond returns, and (2) using risk 

aversion quality spread (QSFB).  

     Based on that study, they find that (1) stock market returns are significant in explaining 

foreign corporate portfolio investment inflows (2) both net corporate bond and stock 

inflows respond similarly to shocks in stock market returns. And (3) stock markets, as a 

country-specific factor may influence foreign portfolio inflows.  
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     Furthermore, factor models are often used to evaluate portfolio performance. In the 

three-factor model (Fama, E., and French, K., (1993)), they state that if local financial 

markets are integrated, then there is probably an overlap at some level between the returns 

process for the bond and the stocks. They find that stock market factors (Beta, size, and 

value) capture the shared variation in bond returns as well as stock returns. Thus, both 

stock bond markets can be used as proxies for risk aversion to capture the volatility in the 

financial markets returns. 

2.2.1.1 Overview of Saudi Arabia Economy 

      Saudi Arabia is one of the Middle East countries constituting the bulk of the Arabian 

Peninsula. Saudi Arabia is geographically the largest sovereign state in Western Asia, the 

second largest in the Arab world (after Algeria), the fifth largest in Asia, and the 12
th

 

largest in the world. As of 2018, Saudi economy became the largest in the Middle East and 

the 18
th

 largest in the world (OPEC, (2018)).  

     Within a short period of time, the Saudi Arabia successfully formed a key competitive 

position globally, based on economic advantages in energy and petrochemicals among 

other activities. In addition, the last few years witnessed remarkable progress in economic 

cooperation, both in the Gulf and the wider Arab region, with the Kingdom playing a 

critical role in activating and developing cooperation projects to deal with the challenges 

of globalization and the accompanying formation of strong regional alliances (Saudi 

Embassy,(2020)). 

     Since the announcement of the National Development System of Saudi Arabia, several 

five year development plans were enacted, and were recently followed by the Vision 2030 
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which was announced in 2016 as the new roadmap for the development of the Kingdom. 

The Crown Prince and Chairman of the Council of Economic and Development Affairs 

(CEDA) HRH Prince Mohammed bin Salman said about the vision when announcing it to 

the nation, and to the world (Vision 2030, (2020)): 

“It expresses our long-term goals and expectations and it is built upon 

our country’s unique strengths and capabilities. It guides our 

aspirations towards a new phase of development – to create a vibrant 

society in which all citizens can fulfill their dreams, hopes and ambitions 

to succeed in a thriving economy.” 

      The Ministry of Economy and Planning’s (MEP) development plans have focused on 

diversification as one of the main objectives of economic and social development since the 

beginning. Successive development plans have focused on this objective, as well as on 

reducing dependence on oil as main source of income for the economy, which is 

depletable in the long run, and is subject to the volatility of international energy markets 

(MEP, (2010)). 

     (Al-Kibsi G., Woetzel J., Isherwood T., Khan J., Mischke J., and Noura H., (2015)) 

mentione that Saudi economy is among the largest in the world and also one of the least 

understood. During the decade from 2003 to 2013, it almost doubled in size due to a 

protracted oil boom. Simultaneously, it experienced a noteworthy renovations that brought 

wealth and change to Saudi society. Household income for Saudis (after adjustment for 

inflation) grew by about 75 percent during this decade, with 1.7Mn Saudi jobs created, and 

USD 450Bn invested in health, education, and infrastructure, helping to improve the 

citizens’ living standards and advance the overall quality of life. 
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     Saudi Arabia Monetary Authority (SAMA) reported in their fifty fifth annual report 

that Saudi real GDP witnessed growth in 2018 by 2.21 percent (reaching SAR 2,652.5Bn) 

compared to a decline in 2017 at 0.74 percent (recorded at SAR 2,586.6Bn). The increase 

in 2018 was attributed to the oil sector which contributed SAR 1,134.6Bn to GDP 

(increasing from prior year by 2.825 percent), and non-oil sector contributions at SAR 

1,476.4Bn (increasing from prior year by 2.05 percent) (SAMA, (2018)).   

     As part of the vision 2030 progress, with a particular focus on Stock market related 

developments, by late 2018 early 2019, the Saudi stock exchange (TADAWUL) joined the 

MSCI Emerging Market Index (Vision 2030, 2020). Additionally according to (Deutsche 

bank,(2019)) in 2019, Saudi included their first tranches of securities in the FTSE Russell
3
 

Emerging All Cap Index, with expected overall weight in the index of 2.86 percent on 

EMs index. 

     Furthermore, with reference to (Cision PR Newswire, (2019)) Saudi Arabia in 2019 

also, became a member of the S&P Dow Jones Emerging Market Indixes' (DJI)
4
 Global 

Benchmark Indixes (BMI) with full inclusion of float-adjusted market capitalization 

(FMC), both taking place in 2019. Alex Matturri, CEO at S&P Dow Jones Indices, 

commented,  

                                                 

3
 FTSE Russell is a global provider of benchmarks, analytics, and data solutions with multi-asset capabilities. 

It formally reviews country classifications within its FTSE Global Equity Index Series . 

4
 The S&P Emerging Markets Core Index serves as an alternative to traditional market capitalization 

weighted benchmarks for investors seeking more balanced country and sector weightings and less exposure 

to developed market economies. 
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"Saudi Arabia's recent move in our country classification to emerging 

market from stand-alone is a result of an ongoing consultation with 

market participants. It reflects the strong consensus among members of 

the global investment community and recent positive market structure 

reforms that support foreign investment in the country." 

     According to the (Vision 2030, (2020)), it is projected that Saudi Arabia will be able to 

attract inflows of between USD 30Bn and USD 45Bn due to the inclusion in the MSCI 

EMs Index and FTSE Russell EAC Index. Investment inflows resulting from indexes 

insertions will further enhance liquidity and trading in the Saudi market, which according 

to Cision PR Newswire, is already among the most liquid of emerging markets worldwide, 

and further diversify opportunities for issuers and investors. TADAWUL is able to become 

an active player in global capital markets as a destination for capital and an investment, 

building on its current role as the regional hub leading capital market development in the 

GCC and the wider Arab region (Cision PR Newswire, (2019)). 

 

     This study is adding to prior literature by focusing on Saudi stock returns as a proxy for 

the risk aversion appetite in the market, which was not included previously in any of the 

literatures. Also, Saudi Arabia’s bond market issuances are limited, and has been 

dominated by sovereign backed entities (Saudi Electric Company, Public Investment fund, 

ARAMCO and others), thus making bond market an invalid proxy for investor risk 

aversion.  
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2.2.2 Volatility index  

     (Adu, G. Alagidede, P., & Karmiu, A., (2015)) estimate and report evidence on the 

volatility, predictability, and risk-return relationships for the BRICS index returns. They 

focus mainly on modelling daily return behavior. According to the results, the expected 

daily index return is not statistically significant from zero for Brazil, India, China, and 

South Africa. However, the index for Russia and the World index are expected to generate 

positive returns. One implication of Capital Asset Pricing Model (CAPM) is that expected 

return and risk are related positively. For rational risk-averse investors to take on 

additional risk, they must be compensated with additional return. The estimated coefficient 

on the risk variable is positive for all the BRICS expect Russia and the World index, for 

daily USD returns. 

     Based on the study, when looking at the predictability of daily index returns both in 

USD and local currency units and the implications there of the efficiency of BRICS 

markets, the study finds past information about returns (prices) having predictive power on 

current and future returns (prices), a sharp contrast to the weak-form efficiency hypothesis, 

suggesting the existence of profitable arbitrage.  

     Moreover, the authors argue that asymmetries in the distribution of returns among the 

BRICS economies may arise either because of shocks to systematic risk factors that affect 

the cross section of returns, or because of country-specific shocks. The evidence of their 

study reveals a positive effect for all return series (both USD and local currency), expect 

for South Africa which is insignificant.  
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     Their key highlights are including (1) All markets exhibit volatility clustering, and 

while this decays for most markets, it tends to be persistent for Brazil. Thus, although 

shocks to current volatility may perpetuate through time, there is no evidence of long-term 

memory. (2) the so-called leverage effect
5
 is confirmed for all but South Africa, while the 

risk-return relationship is dynamically related to individual country and model 

specification. 

      (Csontó, B., (2014)) mentions that prior pieces of literature, the coefficient of VIX 

increases substantially only during periods of distress. In addition, previous study defines 

distress periods as the ones during which the ratio of government securities to total assets 

under management in money market funds is above the sample median.  

     (Csontó, B., (2014)) study focuses on the global financial crisis of 2007, suggest that 

the low-volatility period has the highest probability in four periods: (1) before Aug 2007 

which is the pre-crisis period which is characterized by abundant liquidity conditions and 

low risk aversion in global financial markets. (2) Between the middle of 2009 and the 

spring of 2010 when global sentiment improved substantially as compared to the short 

period following the Lehman’s Brothers, possibly due to initial successes of some 

countries in reducing their macroeconomic imbalances and vulnerabilities, and the 

commitment of developed countries to handle the crisis. (3) Between the middle of 2010 to 

                                                 

5
 The leverage effect describes the effect of debt on the return on equity: Additional cheaper debt can 

increase the return on equity for the project owner. This applies as long as the total return on the project is 

higher than the cost of additional debt 
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2011 when global risk aversion moderated likely due to the IMF/EU program in Greece, 

Ireland, and Portugal boosted market confidence at the beginning.  

     (4) In the spring of 2012 when global market sentiment improved again as the ECB 

launched the second three-year longer-term refinancing operation that was followed by the 

fourth liquidity-enhancing measures by central banks in the developed countries and 

decreased the worries about the Euro zone debt crisis. 

     Furthermore, the medium-volatility period had the highest probability in the following 

periods: (1) between Aug 2007 and Aug 2008 when the global risk aversion increased at 

the onset of the crisis but did not reach an exceptionally high level until the fall of 

Lehman. (2) At the end of 2008 when there was a temporary improvement in market 

conditions following Lehman-default. (3) In the first half of 2009 when market conditions 

moderated gradually.  

     (4) In the short period in the middle of 2010 when concerns about Euro zone increased 

with Greece requesting an IMF-EU program, following a relatively long period of 

favorable market sentiment. (5) Between the fall of 2011 and spring of 2012 when worries 

about the Euro zone increased again related to specific events such as Greek debt 

restructuring.  

       Moreover, the high-volatility period has a probability close to 100% in three short 

periods: (1) global risk aversion reached an exceptionally high degree after the collapse of 

Lehman’s Brothers at the end of 2008. (2) In the middle of 2010 when the beginning of the 

Greek IMF-EU program. (3) In the summer of 2011 which reflected renewed worries 

about the Euro zone. 
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       Fixed income securities, such as bonds, are considered less risky than stock market; 

and it is common to use it as a proxy for measuring the risk aversion among markets. The 

common practice is to calculate the spread between the expected returns of Treasury Bills
6
 

and corporate bonds (Bodie Z, Kane A, Marcus A., (2018)). 

   They have also concluded with other key highlights, during mid- and high-volatility 

periods cross-country correlations of J.P. Morgan Emerging Market Bond Index 

(EMBIG)
7
 experience substantial increase in the spreads. That possibly suggests that EM 

bond spreads are mainly driven by external factors during periods of distress. The 

importance of global factors increases during high-volatility periods.  

      (Csontó, B., (2014))
 
were consistent with (Zinna, G., (2014)) findings which suggests 

that the financial troublous affects corporate spreads more than sovereign spreads. In the 

aftermath of Lehman default, EM corporate bonds were hit severely by spillovers from 

U.S. corporate default risk. Also, the VIX among other global risk aversion proxies 

contributed to widen sovereign and corporate spreads but in different ways.  

 

                                                 

6
 T-Bills are bonds issued by the Governments with long maturity horizon. Usually their rate of return is used 

as the benchmark for the risk-free rate in the fixed income market since their possibility of default is almost 

zero. 

7
 EMBIG index is designed to help individual and institutional investors benchmark bond performance in 

emerging markets around the world, with each index covering different types of emerging market 

economies. 
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     This study is contributing to prior literature by examining the VIX, as a global risk 

aversion proxy, impact on the Saudi market returns which was not included previously in 

any of the literatures.  

2.2.3 Country-specific fundamentals 

      Regarding the country-specific fundamentals, as mentioned earlier, (Csontó, B., 

(2014))
 
studies how the relationship between EM sovereign bond spreads, economic 

fundamentals, and global financial market conditions differs across different degrees of 

volatility of global market sentiment. 

     Previous studies find that key drivers of spreads are country-specific fundamentals such 

as external debt, debt services and investment ratio.  In addition to the effect of country 

fundamentals, the external interest rate environment is also an important determinant of 

spreads. Furthermore, they find that country fundamentals-as captured by economic, 

financial, and political indicators- as well as the sovereign credit rating outlook also 

significantly impact spreads (Csontó, B., )2014().  

     Besides, some prior researches find that tighter (looser) global liquidity, weaker 

(stronger) domestic fundamentals and tighter (looser) domestic monetary conditions are 

associated with higher (lower) country spreads, while higher (lower) foreign participation 

in the domestic bond market tends to result in lower (higher) yields.  

     On the other hand, other studies using country regressions find that while global factors 

are important drivers of spreads in almost every country, the significance of fundamentals 

differs across countries. Similarly, prior studies show that the effect and importance of 
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country-specific factors vary across countries and concludes that external factors is “the 

single most important explanatory factor” of spreads (Csontó, B., (2014)).  

     Also, prior journals’ result show that there is a different  set of country-specific 

variables that are significant determinants of spreads: the debt-to-GDP ratio, real GDP 

growth, market microstructure indicators and equity returns are the main drivers during 

tranquil periods, the reserves-to-GDP ratio, banking ROA, and equity volatility are found 

to be significant during periods of distress (Cosonto, B. Inaschenko, I., (2013); and 

Eichengreen, B. Mody, A., (1998)). 

     The key findings of the (Csontó, B., (2014)) study include: (1) spreads in countries with 

strong fundamentals change only slightly in the case of an adverse shift in market 

sentiment, whereas spreads in countries with weak fundamentals might increase 

substantially in the case of a shift from Low- to mid- or high-volatility periods. (2) Strong 

fundamentals make sovereign bond spreads less vulnerable to periods shifts in global 

market sentiment. (3) while country-specific fundamentals might be “overlooked” by 

investors in tranquil periods, markets appreciate strong fundamentals when global risk 

aversion is high as reflected in the changing coefficient and thus contribution of 

fundamentals to spreads. 

 

          This study is contributing to prior literature by examining the impact of  two 

economic-specific fundamentals (real GDP, and public debt) on the Saudi market returns 

which was not included previously in any of the literatures. 
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2.2.4 Federal funds rate 

     Regarding the Federal funds rate, (Yildirim, Z., (2016)) referred to Federal Funds rate 

as an indicator for risk aversion, since between May to December of 2013 the financial 

environment in EMs changed dramatically following expectations of tighter U.S. monetary 

policy triggered by a speech by Federal Reserve Chairman. There was a sharp increase in 

global risk aversion stemming from these expectations which led to severe turmoil in 

bond, stock, sovereign credit default swap, and foreign exchange markets in EMs by 

triggering portfolio outflows. 

     Consequently, he argues that the common movements in capital flows and asset prices 

across EMs are driven mainly by two global factors including global risk aversion and 

Federal funds rate. His study is related to spillovers of Federal funds rate to foreign 

financial markets, specifically the EMs. Aiming to show that global financial risk shocks 

capture the mentioned effects of Federal funds rate on EM asset prices when such shocks 

are considered. 

     Recent related literature documents that Federal funds rate shocks are transmitted 

domestically and internationally to the rest of the world through a risk-taking channel, 

which suggests that Federal funds rate affects domestic and foreign financial markets by 

altering the risk-taking behavior of market participants.  

     By focusing on the role of the tightening in Federal funds rate conditions and collapse 

in global risk appetite. The models of Yildirim, Z., and Jaramillo, L., studies suggest that 

changes in US monetary policy are transmitted internationally via shifts in global risk 

aversion, which drive the asset prices in EMs by affecting leverage of financial 
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intermediaries, bank lending, and thereby, portfolio inflows into their economies. The 

author uses Federal funds rate among other variables as a proxy for introduction of global 

financial risk shocks. (Yildirim, Z., (2016); and Jaramillo, L., Weber, A., (2013)) 

     The main findings of the study include: (1) a global financial risk shock leads to 

deterioration in domestic financial market conditions. (2) When market sentiment 

deteriorates, equity prices fall and local currencies depreciate, while local currency 

government bond yields and sovereign Credit Default Swaps (CDS) prices increase. 

(Yildirim, Z., (2016)) 

 

     This study is building to prior literature by examining the Federal funds rate impact on 

the Saudi market returns, although the Saudi currency is pegged to the USD, and hence 

mimics the FED rates, which was not included previously in any of the literatures.  

2.2.5 Oil Prices 

     Throughout the last half century, oil has played a significant role in the economic 

development of both oil importing and exporting nations. (Ulussever, T., & Demirer, R., 

(2017))
 

study the effect of crude oil prices on herding behavior among investors, 

particularly in GCC stock markets. They argue that oil prices  can provide investors with 

clues about future performance of stock markets in these countries. 

     The bubbles in oil prices and the crash during the second half of 2008 have led market 

regulators to take a closer look into the behavior of traders in commodity markets. Yet the 

impact of oil market developments on the behavior of traders in stock markets has not 

been fully explored. Furthermore, in order to move the GCC economies away from their 
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vast oil dependence, the governments in the region have implemented policies to 

strengthen financial institutions and channeled funds into non-oil related industries. 

(Ulussever, T., & Demirer, R., (2017)) 

      Moreover, the deregulation of important industries has attracted a wider spectrum of 

investors into these economies, creating a great investment opportunities for domestic, as 

well as, foreign investors trading in the stock markets of these countries. Assuming these 

industries are publicly listed on the stock market. (Ulussever, T., & Demirer, R., (2017)) 

     Unlike the stock markets in other EMs, Gulf exchanges are largely dominated by retail 

traders, or daily investors, who tend to be short term investors moving in and out of 

markets as they react to news. Institutional investors including insurance companies and 

pension funds generally provide a stabilizing factor in financial markets; however, they are 

significantly underdeveloped in the GCC markets. (Ulussever, T., & Demirer, R., (2017)) 

     The major findings of (Ulussever, T., & Demirer, R., (2017)) study include: (1) support 

for the existence of investor herds in all the GCC countries apart from Oman and Qatar. 

(2) the strongest evidence of the study is that across all industries are found in Saudi 

Arabia which happens to be the dominant and the most liquid market in the union. (3) In 

regard to herding behavior, the result suggest that it is industry specific such as Real Estate 

for Dubai, and Energy and Financials in Abu Dhabi.  

(4) Herding behavior is more prevalent during periods of market losses, possibly 

indicating loss aversion by traders. (5) There are significant oil price effects on herding 

risk aversion behavior, particularly, during oil prices increase periods. This might indicate 



 

 

 41 

that investors follow oil market movements, rather than firm specific fundamentals, in 

order to make investment decisions in these markets. 

 

     This study is contributing to prior literature by using oil returns among set of other 

variables for the risk aversion in the Saudi market returns which was not included 

previously in any of the literatures.  

2.2.6 Political Risk 

      Lastly, political risk represents more important determinant of stock returns in EMs, 

(Daimonte, R., Liew J.,  Stevens, R., (1998)) studying the political risk in EMs and 

developed market, they show that changes in political risk have larger impact on returns in 

EMs than in DMs.  

     In EMs, political risk changes represent significant determinant of stock returns. 

However, they are claiming that there is no significant difference between average returns 

in DMs experiencing political risk upgrades and/or downgrades, their argument is 

consistent with other literature like (Arellano, C., (2008)).  

     The (Daimonte, R., Liew J.,  Stevens, R., (1998)) study uses the ICRG index for the 

political risk. Their key findings include: (1) The overall decrease in EMs political risk 

may explain the magnitude and sign of average returns, and the large risk changes may 

explain the high volatility. (2)  EMs returns are more sensitive than developed market 

returns to a given change in political risk. (3) In EMs, if one can forecast changes in 

political risk, they can predict the stock returns. 
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     This thesis is building on the previous literature by filling the gap that only couple of 

the previous studies shed the light on, which is the Saudi market for the scope of the study. 

The evidences found for the EMs will be extended to Saudi market. 

     In addition to providing decision makers and policy makers with a useful tool enable 

them to define the degree of the investor risk aversion level within their economy by 

providing a quantitative methodology to measure key risk aversion using the stock market 

returns as the representation for it.  

     The study uses the Saudi stock market as a sample which is the largest market among 

the GCC stock markets. 
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Chapter Three-Data and Methodology 

     This chapter exhibits the model used in this study, the details on the data collection, 

importance of each variable and the measures used to calculate these variables, along with 

the hypothesis of the research related to each variable under investigation. Lastly, the 

sample selection criteria  

3.1 Methodology 

     The study uses E-Views 11 software to construct the model. The study builds a 

theoretical model using unrestricted vector autoregression model (VAR). According to 

(Egly, P., Johnk, D., & Liston, D., (2010)), “… a VAR is a methodology is used to assess 

the relationships amongst the relevant variables…”. Using this methodology brings 

several benefits: (1) all relevant variables are endogenous in the model, and (2) the model 

avoids the issue of endogeneity by placing all the coexistent terms on the left-hand side of 

the equation and all the trailed terms on the right-hand side.  

Equation 1. Unrestricted VAR Model 

                                                                                                                      

(1) 

     Where    is a k vector of endogenous variables, and    is a d vector of exogenous variables; 

also,    to    and   are metrics of coefficients to be estimated. In addition,    is a vector of 

innovations. 

     This study estimates one VAR model. In the model, the    vector of endogenous 

variables will consist of the risk aversion proxy (Saudi Stock returns), Volatility index, 
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political risk, oil prices, real GDP, public debt, and Federal funds rate. The model is testing 

the following hypothesis: 

 H0= oil returns have no impact on risk aversion level. 

 H1= oil returns have impact on risk aversion level. 

 H0= political risk has no impact on risk aversion level. 

 H1= political risk has impact on risk aversion level. 

 H0= Real GDP have no impact on risk aversion level. 

 H1= Real GDP have impact on risk aversion level. 

 H0= Public debt have no impact on risk aversion level. 

 H1= Public debt have impact on risk aversion level. 

 H0= federal fund rate has no impact on risk aversion level. 

 H1= federal fund rate has impact on risk aversion level. 

 H0= volatility index has no impact on risk aversion level. 

 H1= volatility index has impact on risk aversion level. 

 H0= Oil returns, political risk, country-specific fundamentals, federal fund rate, 

and volatility index have no impact on risk aversion level. 

 H1= Oil returns, political risk, country-specific fundamentals, federal fund rate, 

and volatility index have impact on risk aversion level. 

     Before estimating the VAR model, this study runs few preliminary tests and analysis to 

understand the nature of the data series in hand. The analysis includes: (1) descriptive 

statistics, (2) correlation analysis, (3) stationarity test, and (4) cointegration test. Lastly (5) 

optimal lag structure order of the model. 
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     After VAR is estimated, the study uses several analysis tools to interpret the results 

like: (1) the impulse response function. The benefit of using the impulse response function 

is that ordering of the VAR does not impact them. In this model, an innovation is defined 

as a generalized one standard deviation. (2) the residual normality test to understand the 

normality in residuals distribution of the model.  

     (3) The model uses variance decomposition to test the long-term relationship among the 

variables of the model; and lastly (4) using the Autoregressive Distributed Lag (ARDL) 

model to understand the short-term relationships among the variables.  

3.2 Data Collection 

     The study aims to examine the degree of risk aversion in the Saudi Arabia market using 

the following variables; (1) stock market returns, (2) the volatility index, (3) country 

political risk, (4) oil prices, (5) Federal fund rate, (6) country-specific fundamentals. All 

the data used in this study is extracted from Bloomberg database terminal, unless stated 

otherwise. In this study we target to focus on the stock market as the proxy of the risk 

aversion behavior of investors because Saudi Arabia’s bond market issuances are limited, 

and has been dominated by sovereign backed entities (Saudi Electric Company, Public 

Investment fund, ARAMCO and others), thus making bond market an invalid proxy for 

investor risk aversion.  

3.2.1 Stock market returns 

          On the 19
th

 of March 2007, the Council of Ministers approved the formation of The 

Saudi Stock Exchange (TADAWUL). This was in accordance with Article-20 of the 

Capital Market Law establishing TADAWUL as a joint stock company. TADAWUL is the 
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sole entity authorized in the Kingdom of Saudi Arabia to act as the kingdom's securities 

exchange (the Exchange), listing and trading in securities (Tadawul, (2020)).  

     TADAWUL is the 24
th

 largest stock market among the 67 members of the World 

Federation of Exchanges and is the dominant market in the Gulf Cooperation Council 

(GCC) comprising 52 percent of total GCC market capitalization and 79 percent of value 

traded. The Exchange is the 7
th

 largest stock market amongst other EMs. The capital of 

TADAWUL is SAR 1.20Bn (equivalent to ~ USD 320Mn) divided into (120,000,000) 

shares of equal value of SAR 10.00; all of which are cash shares subscribed by the Public 

Investment Fund (PIF). 

     For the Saudi Arabia, the stock market is a better representative of the investor risk 

aversion, as Saudi Arabia’s bond market issuances are limited, and has been dominated by 

sovereign backed entities (Saudi Electric Company, Public Investment fund, ARAMCO 

and others), thus making bond market an invalid proxy for investor risk aversion 

     (Saad, M., & Samet, A., (2015)) suggested to extract daily total return index using 

MSCI index. This thesis uses monthly frequency observations of stock closing prices in 

local currency for the market., then use equation 2 to calculate the stock returns. Using 

daily stock returns will create a lot of noise due to the high frequency of changes in the 

data. In addition, MSCI EMs index is capturing 85 percent of the free-floating stocks, thus, 

it becomes unvaried variable representing the same market returns. Due to this factor, 

MSCI EMs is not included in this study. 
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Equation 2. Monthly Stock returns 

   (
       

    
)                                                                                                      

(2) 

where, Xt = the stock price, and t= time 

3.2.2 Volatility Index 

     Chicago Board Options Exchange (Cboe) is the first to establish volatility index (VIX) 

for trading. The VIX is a designed to measure constant, 30-day forward looking volatility 

of the U.S. stock market, derived from real-time, mid-quote prices of S&P 500 Index’s 

(SPXSM) options. On a global basis, it is one of the most recognized methods of volatility 

and provides a measure of market risk and investor’s sentiments.  

Equation 3. VIX Equation as per Cboe 
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                                                                           (3) 

     Where,             
 
⇒            ; T is time to expiration; F is forward index level 

derived from index option prices; K0 is first strike below the forward index level, F; Ki is strike 

price of i
th
 pout-of-the-money option, a call if Ki > K0 and put if Ki < K0, and both put and call if Ki 

= K0;     interval between strike price- half the difference between the strike on either side 

of Ki:      
         

 
; R risk-free interest rate to expiration, Q(Ki) is the midpoint of the bid-ask 

spread for each option with strike Ki. 

Source: http://www.cboe.com/micro/vix/vixwhite.pdf 
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      To measure the volatility of the targeted sample, adopting a similar approach to 

(Yildirim, Z., (2016)), using VIX as an explanatory variable for the Saudi stock returns 

using the following hypothesis is testing if the VIX is affecting the degree of risk aversion 

in the Saudi market: 

 H0= volatility index has no impact on risk aversion level. 

 H1= volatility index has impact on risk aversion level. 

3.2.3 ICRG Political Risk 

     The International Country Risk Guide (ICRG) rating comprises 22 variables in three 

subcategories of risk: political, financial, and economic. The composite scores, ranging 

from zero to 100, are then broken into categories from Very Low Risk (80 to 100 points) 

to Very High Risk (zero to 49.9 points). 

     The Political Risk Rating includes 12 weighted variables covering both political and 

social attributes. The aim of the political risk rating is to provide a means of assessing the 

political stability of the countries covered by ICRG on a comparable basis. This is done by 

assigning risk points to a preset group of factors, termed political risk components. 

Table 1. Components of Political Risk as per ICRG 

Political Risk Components 

Sequence Components Points (Max) 

A Government Stability 12 

B Socioeconomic Conditions 12 

CD Investment Profile 12 

E Internal Conflict 12 

F Corruptions 6 

G Military in Politics 6 

H Religious Tensions 6 

I Law and Order 6 

G Ethnic Tensions 6 

K Democratic Accountability 6 

L Bureaucracy Quality 4 

Total  100 
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*Risk rating subcomponent data available only starting as of May 2001 

Source: https://www.prsgroup.com/wp-content/uploads/2018/01/icrgmethodology.pdf 

     To measure the political risk for Saudi market, using ICRG, which was used by 

(Diamonte, R., Liew, J., & Stevens, R., (1998)). The ICRG provide an explicit bimonthly 

measure of political risk expressed in percentage. The political risk scores are extracted 

from the PRS group. The study uses political risk scores of monthly frequency by 

replicating the observation of montht-1 to montht . The following hypothesis is testing if 

the political risk is affecting the degree of risk aversion in the Saudi market: 

 H0= political risk has no impact on risk aversion level. 

 H1= political risk has impact on risk aversion level. 

3.2.4 Real Gross Domestic Product (real GDP) 

     Gross Domestic Product  

     Looking at GDP in general, it is defined as the monetary value of all goods and services 

produced in a country. The data is widely used to compare the differences between two 

economies and forecast their growth. When GDP increases, it can have a knock-on effect 

to other indicators, such as employment rates, as companies take on more employees and 

increase manufacturing.  

     When the GDP rate declines two quarters in a row, then the economy is expected to be 

entering a downturn or recession. (Lumen Learning, (2020)).  
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Equation 4. GDP Equation (Expenditure Method – Aggregate Demand) 

          (   )                                                                                                           

(4) 

Written out, the equation for calculating GDP is: 

GDP= private consumption + gross investment + government investment + government 

spending + (exports – imports).  

Source: https://courses.lumenlearning.com/boundless-economics/chapter/comparing-real-

and-nominal-gdp/ 

The Real GDP 

     It is the total value of all of the final goods and services that an economy produces 

during a given year, accounting for inflation. It is calculated using the prices of a selected 

base year. Real GDP is calculated by dividing nominal GDP
8
 by GDP deflator

9
. Real GDP 

takes into consideration adjustments for changes in inflation. This means that if inflation is 

positive real GDP will be lower than nominal and vice versa. Real GDP, therefore, 

                                                 

8
 Nominal GDP is the value of all the final goods and services that an economy produced during a given 

year. it is calculated using current prices which automatically are adjusted to inflation. If prices change from 

one period to the next with no changes to output, the nominal GDP would change even though the output 

remained constant. 

9
 GDP deflator measures the changes in prices for all of the goods and services produced in an economy. 

However, as GDP rises and falls, the metric doesn't consider the impact of inflation or rising prices on the 

GDP results. The GDP deflator shows the extent of price changes on GDP by first establishing a base year, 

and secondly, comparing current prices to prices in the base year. 
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accounts for the fact that if prices change but output remains constant, nominal GDP 

would however change. 

     This study adopts (Csontó, B., (2014)) methodology by using real GDP as an 

explanatory variable for the risk aversion degree in the Saudi market. The data is extracted 

from official website of GSTAT, expressed in the local currency (SAR). Those variables 

are issued on annual basis, so in order to avoid the difference in data frequency, 

observations were replicated for all months relevant to its year. The following hypothesis 

is testing if the real GDP is affecting the degree of risk aversion in the Saudi market: 

 H0= real GDP has no impact on risk aversion level. 

 H1= real GDP has impact on risk aversion level. 

3.2.5 Public Debt 

     When defining public debt, (Kimberly A., (2020)) defines it as Public debt is the total 

amount, including total liabilities, borrowed by the government to meet its development 

budget. These can include individuals, businesses, and even other governments. The term 

public debt is often used interchangeably with the term sovereign debt. Public debt usually 

only refers to national debt. Some countries also include the debt owed by states, 

provinces, municipalities, and State Owned Enterprises . Measuring sovereign debt is done 

differently from a country to another. The measurement of public debt depends on who is 

doing the measurement and why they. 

          This study adopts (Csontó, B., (2014)) methodology by using public debt as an 

explanatory variable for the risk aversion degree in the Saudi market. The data is extracted 

from official website of MoF, expressed in the local currency (SAR). Similar to real GDP, 
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public debt is issued on annual basis, so in order to avoid the difference in data frequency, 

observations were replicated for all months relevant to its year. The following hypothesis 

is testing if the public debt is affecting the degree of risk aversion in the Saudi market: 

 H0=public debt has no impact on risk aversion level. 

 H1= public debt has impact on risk aversion level. 

3.2.6 Federal Funds Rate 

     The Federal Reserve conducts the nation's monetary policy by managing the level of 

short-term interest rates and influencing the overall availability and cost of credit in the 

economy. Monetary policy directly affects short-term interest rates; it indirectly affects 

longer-term interest rates, currency exchange rates, and prices of equities and other assets 

and thus wealth. Through these channels, monetary policy influences household spending, 

business investment, production, employment, and inflation in the United States. 

     A committee of the Federal Reserve sets a target federal funds rate eight times a year, 

based on prevailing economic conditions. Hence, even investors pay attention to the 

federal funds rate because a rise or fall in rates can influence the stock market. 

     The Federal funds rate impact on the risk aversion levels in Saudi market credit cycle as 

well. Foreign banks’ lending to firms in EMs is large and denominated mainly in U.S. 

dollars. This creates a direct connection between U.S. monetary policy and EME credit 

cycles (Bräuning, F., Ivashina, V. (2019)). This study is following the same approach as 

(Yildirim, Z., (2015)), by using the monthly observations of Federal funds rate expressed 

in percentage. The following hypothesis is testing if the Federal funds rate is affecting the 

degree of risk aversion in the Saudi market: 
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 H0=Federal funds rate has no impact on risk aversion level. 

 H1= Federal funds rate has impact on risk aversion level. 

3.2.7 Oil Prices 

     According to Organization of the Petroleum Exporting Countries (OPEC)
10

, Saudi 

Arabia possesses around 18 percent of the world’s proven petroleum reserves and ranks as 

the largest exporter of petroleum. The oil and gas sector accounts for about 50 percent of 

gross domestic product, and about 70 per cent of export earnings. (OPEC, (2019)). In the 

Saudi market where oil accounts for half of its GDP, oil prices are a significant factor in 

determining investor risk aversion. 

     This thesis follows (Ulussever, T., & Demirer, R., (2017)) approach, since risk aversion 

levels are more likely to be observed during periods of market stress, expecting aversion to 

be more prevalent during periods of extreme movements in oil prices. Using Brent crude
11

 

oil bench market prices with monthly frequency that are expressed in USD per Barrel, the 

data is extracted from Investing.com. The following hypothesis is testing if the oil prices 

are affecting the degree of risk aversion in the Saudi market: 

                                                 

10
 The Organization of the Petroleum Exporting Countries (OPEC) is coordinating and unifying the 

petroleum policies of its Member Countries and ensure the stabilization of oil markets in order to secure an 

efficient, economic and regular supply of petroleum to consumers, a steady income to producers and a fair 

return on capital for those investing in the petroleum industry. 

11
 Brent crude oil is the most widely used benchmark, This benchmark is used for pricing of light sweet 

crude (low density, low sulfur content) and serves as direct or indirect reference for over 60 percent of global 

crude oil sales. It is primarily used in Europe, Africa, the Mediterranean, Australia and some Asian countries, 

according to the EIA. Typically, the minimal trading volume is 1000 barrels per contract. 
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 H0=oil prices has no impact on risk aversion level. 

 H1= oil prices has impact on risk aversion level. 

3.3 Sample selection method 

     Statistically, sampling selection refer to how the sample under a study has been selected 

from the population. Generally, it is advisable to select sample randomly, to avoid any 

possible biased in possible way, also to ensure that data is representing the whole of the 

population.  

     The sampling method followed in this research is the simple random sample where 

every observation has an equal chance of being included in the sample. Since Saudi stock 

market (TADAWUL) became available for all investor-classes in Saudi Arabia since 2006, 

the sample in this thesis included monthly observations for all variables starting from 

January 2006 until December 2019; therefore, containing total of 168 observations. 
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Chapter Four- Results and Discussion 

     This chapter presents the results of the analysis and techniques applied in investigating 

the impact of different indicators on the degree of risk aversion in Saudi Arabian stock 

market using unrestricted VAR model.  

     This Chapter is divided into two main parts. The first part is showing the preliminary 

analysis which is divided into four sections. The first section is the descriptive statistics, 

followed by the correlation analysis. Then chapter three which is the data unit root test 

followed by chapter four which is the data series cointegration test. 

     The second part is empirical findings which is divided into five sections.  The first on 

the optimal lag structure for the model. Followed by chapter two, is the unrestricted VAR 

estimates. Chapter three is the impulse response. Next, chapter four which is the residual 

normality test. Finally, chapter five which is the variance decomposition, followed by 

chapter six which is the ARDL model  

4.1 Preliminary Analysis 

4.1.1 Descriptive Statistics  

     Before discussing the empirical results of this study, it is important to present a 

summary of the descriptive analysis of the variables under investigation. Table 2 presents 

the descriptive analysis of variables. This analysis provides an overview of each variables' 

characteristics.  
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Table 2. Descriptive statistics  

 

 RETURN VIX PR OIL GDP PD FFR 

 Mean -0.14 18.89 64.08 79.00  2,259,630.00   244,076.00  1.29 

 Median 0.38 16.38 60.60 72.75  2,327,694.00   230,071.00  0.25 

 Maximum 19.60 59.89 90.91 139.83  2,639,811.00   559,981.00  5.25 

 Minimum -25.75 9.51 33.33 34.74  1,779,274.00   44,260.00  0.13 

 Std. Dev. 7.30 8.34 16.96 24.52  314,840.20   147,878.50  1.70 

 Skewness -0.37 2.17 0.06 0.34 -0.26 0.50 1.39 

 Kurtosis 4.28 8.89 1.72 1.94 1.47 2.38 3.57 

        

 Jarque-Bera 15.34 374.78 11.57 11.00 18.18 9.81 56.14 

 Probability 0.00 0.00 0.00 0.00 0.00 0.01 0.00 

        

 Sum -23.16  3,174.29   10,765.02   13,272.15  3.80E+08 4.10E+07 217.38 

 Sum Sq. Dev.  8,896.05   11,616.93   48,018.03   100,416.50  1.66E+13 3.65E+12  484.69  

        

 Observations 168.00 168.00 168.00 168.00 168.00 168.00 168.00 

 

 

     The summary of the descriptive statistics indicates that the average the RETURN (the 

proxy of risk aversion) are -0.14 percent, with maximum return of 19.60 percent and 

minimum of -25.75 percent. The standard deviation of stock return is 7.30. While, the 

average for VIX 18.89 percent, with maximum of 59.89 percent and minimum of 9.51 

percent. The VIX standard deviation is 8.34. 

     Furthermore, the average PR score for Saudi Arabia 64.08 percent, which indicates that 

Saudi Arabia has overall low political risk, (with reference to ICRG classification of PR, 

low risk starts from 50 to 100, and high risk starts from 0 to 49). The maximum score for 

PR is 90.91, and minimum change of 33.33 percent. The PR standard deviation is 16.96. 

The OIL average price is 79.00, with maximum value of 139.83 and minimum of 34.74. 

The OIL standard deviation is 24.52. 
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     In addition, the GDP for average SAR 2,204,887.00, with maximum value at SAR 

2,631,091.00 and minimum of SAR 1,779,274.00. The GDP standard deviation is 

310,551.30. Also, PD has an average of SAR 244,076.00, with maximum of SAR 

559,981.00 and minimum of 44,260.00. The PD standard deviation is 147,878.50. Finally, 

FFR has average of 1.29 percent with maximum of 5.250 percent and minimum of 0.13 

percent. The FFR standard deviation is 1.70. 

     For the skewness, the analysis indicates that stock returns and real GDP have negative 

skewness. The analysis indicates that the skewness of these variables is to the left-tail of 

the distribution curve. Also, that VIX, PR, OIL, PD, and FFR have positive skewness. The 

analysis indicates that the skewness of these variables is to the right-tail of the distribution 

curve. 

     Considering the test of Jarque-Bera which is test for normality, the results indicate that 

the data of this study is not normally distributed (concerning the residuals). Moreover, 

Jarque-Bera is used for a large set of data. The null and alternative hypotheses of this test 

are as the following: 

 H0: The data is normally distributed. 

 H1: The data is not normally distributed.  

     Moreover, the results indicate that the p-value of Jarque-Bera test for all variables 

under examination for the sample is less than or equal 0.05, thus the null hypothesis is 

rejected. This result indicates that the residuals of the data series are not normally 

distributed. 
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4.1.2 Correlation Analysis 

     Correlation analysis represents how each variable affects other variables. In addition, in 

order to have an accurate estimation, the correlation between the variables should be low 

to avoid the problem of multicollinearity from occurring when one or more variables are 

highly correlated with other variables. According to (Gujarati, D. and Porter, D. (2004)) a 

correlation with value of ± 0.90 and above indicates the existence of multicollinearity 

among the variables, and one of them, or both, must be eliminated from the model. The 

following table reports the results of the correlation analysis.  

Table 3. Correlation Analysis 

 

 RETURN VIX PR OIL GDP PD FFR 

RETURN 1.00       

VIX -0.16 1.00      

PR -0.07 -0.04 1.00     

OIL 0.10 -0.01 0.09 1.00    

GDP 0.09 -0.40 -0.01 -0.20 1.00   

PD -0.04 -0.18 -0.03 -0.56 0.21 1.00  

FFR -0.09 -0.20 -0.03 -0.19 -0.45 0.48 1.00 

 

      The results of the correlation analysis indicate that all the variables have a low 

correlation with other variables.  Looking at the correlation of the variables and the 

investor risk aversion, volatility index (VIX), political risk (PR), public debt (PD), and 

Federal fund rates (FFR) have a negative correlation with stock returns (RETURN) while 

oil prices (OIL), and real GDP (GDP) have a positive correlation with RETURN. These 

correlations are strongly supporting using the variables as there is no multicollinearity 

among the variables. 
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4.1.3 Unit Root Test 

     To examine the stationarity of each data series, this study uses Augmented Dickey-

Fuller test (ADF) The null hypothesis, and the alternative one of ADF test for the data are: 

 H0 = data series has unit root, and is non-stationary. 

 H1 = data series does not have unit root, and stationary. 

Table 4. Summary of ADF unit root test results 

Variable Statistics probability Level order 

RETURN -11.6175 0.0000 At level 

VIX -3.8045 0.0035 At level 

PR -1.5018 0.5304 - 

OIL -2.543795 0.1071 10 percent 

GDP -1.031443 0.7415 - 

PD -1.506675 0.5280 - 

FFR -3.240298 0.0194 5 percent 

     The results of ADF unit root test indicates that, the p-value for RETURN, VIX and FFR 

is less than 0.05. Based on the result the null hypothesis is rejected, indicating that those 

data series are stationary. 

      On the contrary, the p-value for PR, OIL, GDP, and PD is greater than 0.05. As a 

result, the null hypothesis is accepted, indicating that those data series have unit roots and 

non-stationary. However, many scholars argue that when using time series models, it is not 

advisable to use the variables at level, even if data has unit root, as it may jeopardize the 

long-term relationship between the variables (Gujarati, D., and Porter, D., (2004)).   

4.1.4 Cointegration Test 

     To examine the cointegration of the data series, the study uses Johansen System 

Cointegration Test. The null hypothesis and alternative one are: 

 H0= Data series is not cointegrated  
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 H1- Data series is cointegrated 

  



 

 

 61 

Table 5. Unrestricted Cointegration Rank Tests 

Hypothesized 

No. of CE(s) 
Eigenvalue 

 Trace 

Trace Statistic 0.05 Critical Value Probability 

None * 0.40 233.84 125.62 0.00 

At most 1 * 0.35 150.74 95.75 0.00 

At most 2 * 0.21 80.93 69.82 0.01 

At most 3 0.13 41.09 47.86 0.19 

At most 4 0.06 18.46 29.80 0.53 

At most 5 0.03 7.84 15.49 0.48 

At most 6 0.02 2.52 3.84 0.11 

Hypothesized 

No. of CE(s) 
Eigenvalue 

 Max-Eigen 

Max-Eigen Statistic 0.05 Critical Value Probability 

None * 0.40 83.10 46.23 0.00 

At most 1 * 0.35 69.82 40.08 0.00 

At most 2 * 0.21 39.83 33.88 0.01 

At most 3 0.13 22.63 27.58 0.19 

At most 4 0.06 10.62 21.13 0.68 

At most 5 0.03 5.32 14.26 0.70 

At most 6 0.02 2.52 3.84 0.11 

     The results of both Trace and Max-eigen cointegration tests show that data series have 

three cointegrating equations with p-value less than 0.05. Based on the result the null 

hypothesis is rejected, indicating that those data series are cointegrated. Since there are co-

integration equations between the variables, thus, the VAR model can be built with level 

series. 

4.2 Empirical results 

    This section uses the VAR model to analyze the impacts of VIX, PR, OIL, GDP, PD, 

and FFR on the risk aversion proxy, RETURN. Thus, this section is only analyzing the 

impact of the variables on the risk aversion proxy. This section is divided into six sub-

sections. Section 4.2.1 presents optimal lag structure for the model. Followed by section 

4.2.2, presenting the unrestricted VAR estimates. Section 4.2.3 is the impulse response. 
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Next, section 4.2.4 which is the residual normality test. Finally, section 4.2.5 which is the 

variance decomposition, followed by section 4.2.6 which is the ARDL model 

4.2.1 Optimal Lag Order Structure Analysis 

     This optimal lag structure estimates the most significant number of lags to use for the 

estimated VAR model. The determinant of that is usually by referring to the lowest value 

of the AIC, and the SC tests.  

Table 6. Optimal Lag Structure Order Analysis 

 

 Lag LogL LR FPE AIC SC HQ 

0 -7337.24 NA  6.33E+29 88.48 88.62 88.54 

1 -5975.74 2591.76 8.59E+22 72.67   73.72*   73.10* 

2 -5918.09   104.89*   7.76e+22*   72.57* 74.54 73.37 

     Table 6 reports the optimal lag structure for the VAR model is two lags according to 

AIC and other three tests. 

4.2.2 Unrestricted VAR Estimations 

     The study used unrestricted VAR model to examine the impact of VIX, PR, OIL, GDP, 

PD, and FFR on the risk aversion proxy, RETURN.  
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Table 7. Unrestricted VAR Model 

 

RETURN(-1)  0.03 VIX(-1)  0.09 PR(-1) -0.03 

  (0.09)   (0.15)   (0.04) 

 [ 0.31]  [ 0.61]  [-0.69] 

      

RETURN(-2) -0.06 VIX(-2) -0.00 PR(-2)  0.01 

  (0.08)   (0.15)   (0.04) 

 [-0.65]  [-0.01]  [ 0.17] 

      

OIL(-1)  0.20 GDP(-1) 0.00 PD(-1) -0.00 

  (0.10)  (0.00)  (0.00) 

 [ 1.93]  [ 0.80]  [-0.86] 

      

OIL(-2) -0.21 GDP(-2) -0.00 PD(-2) 0.00 

  (0.10)  (0.00)  (0.00) 

 [-2.01]  [-0.66]  [ 0.80] 

      

FFR(-1) -2.91 C -7.81   

  (3.88)   (10.43)   

 [-0.77]  [-0.75]   

      

FFR(-2)  2.63   R-squared  0.08 

  (3.70)   Adj. R-squared -0.01 

 [ 0.71]     

 

     Table 7 the results of the VAR model indicate that, only the t-value of oil prices (OIL) 

is significant at level 5 percent and 10 percent. Based on the result, only oil prices have 

significant influence on the investor risk aversion degree by average of 20.54 percent.  

     On the contrary, the results show that the t-values of stock returns (RETURN), 

volatility index (VIX), real GDP (GDP), public debt (PD), and Federal funds rate (FFR) 

and less than 10 percent significance. Based on the results, RETURN, VIX, GDP, PD, 

FFR do not possess any significant influence on the risk aversion degree in the Saudi 

market. Furthermore, shows the results of the model, using all variables as endogenous, 

the adjusted R-square of -0.01. based on the result there is low correlation among the 

variables. The model estimated the following equation to explain the investor risk aversion 

in the Saudi market: 
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Equation 5. VAR model equation 

       

                     (  )              (  )           (  )   

        (  )          (  )          (  )           (  )           (  )  

        (  )            (  )          (  )          (  )  

         (  )            (  ).                                                                                                                  

(5) 

4.2.3 Impulse response 

     In order to investigate the dynamic relationship between the variables in the estimated 

VAR model, impulse response functions are employed. The effects are observed over 12 

months period, divided into three categories. First, short-term effect (from zero to month 

4). Second, the mid-term effect (from month 5 to month 8). Last, the long-term effect 

(from month 9 to month 12). 
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Figure 3. Impulse Responses of Risk Aversion 

 

     Figure 3 represents the effect on the investor risk aversion proxy when introducing 

impulses on each variable in the model. The results show that risk aversion will be affected 

on the short-term only by all variables, but VIX; then there is no significant effect 

witnessed on the stock returns for the following periods.  

     The results suggest that RETURN creates a steep decline effect on the investor risk 

aversion. That can be interpreted as when a shock is introduced by RETURN, the stock 

returns will decrease sharply through investors reacting strongly negative to the shock by 
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selling the stocks. This action of investors moving their capital away from riskier 

investments to safer ones is known as “flight-to-quality”. This reaction in the stock market 

is expected to fade away after two months of introducing the shock.  

     Furthermore, the results suggest that PR, PD, and FFR create “U-shape” effect on the 

investor risk aversion. That can be interpreted as when a shock is introduced by PR, PD, or 

FFR, the stock returns will decrease though investors reacting negatively to the shock by 

selling the stocks. That will create higher supply of the stocks in the market, which will 

decrease their prices accordingly. However, within the second moth, the investor will react 

positively and become risk takers. This change will increase the demand of the stocks in 

the market, so the stocks returns will increase to the baseline before the shock introduction. 

This effect is more observed in the PD shock than the PR, or the FFR. This can also be 

interpreted as; investors might change their response to shock introduced because they 

have been given an opportunity to purchase the stocks while stocks are being undervalued 

due the high supply within the market. 

     On the contrary, the results show that OIL, and GDP create a transposed “U-shape” 

effect on the investor risk aversion. That can be interpreted as when a shock introduced by 

OIL or GDP, the stock returns will increase through investors reacting positively to the 

shock by purchasing stocks. That will create higher demand on the stocks, which will 

increase their prices accordingly. However, within the second month, the investors will 

react negatively and become risk averse. This change will increase the supply of the stocks 

in the market, so the stock returns will drop to the baseline before the impulse 

introduction. This effect is more observed in the OIL shock than the GDP. This can also be 

interpreted as; investors might change their response to shock introduced because they 



 

 

 67 

have been given an opportunity to sell the stocks while stocks are being overvalued due 

the high demand within the market. 

     Similar to the GDP and OIL shocks, the volatility index will create a transposed “U-

shape” effect on the investor risk aversion. However, the result presents no significant 

impact on the investor risk aversion level when introducing shock in VIX. That can be 

interpreted as when a shock introduced by VIX, the stock returns will slightly increase by 

the third moth through investors reacting positively to the shock by purchasing stocks. 

That will create higher demand on the stocks, which will increase their prices accordingly. 

However, within the sixth month, the investors will react negatively and become risk 

averse. This change will increase the supply of the stocks in the market, so the stock 

returns will drop to the baseline before the impulse introduction. 

4.2.4 Residuals Normality Test 

     This test discusses the residual normality distribution in the data. This study applied 

Cholesky of Covariance test. The null hypothesis and alternative one are: 

 H0= Residuals are multivariate normal  

 H1- Residuals are not multivariate normal 
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Table 8. Residual Normality Test 

Component Skewness Chi-sq df Probability 

1  0.07  0.14 1  0.71 

2  1.17  37.73 1  0.00 

3 -0.03  0.02 1  0.88 

4 -0.02  0.01 1  0.93 

5  3.52  342.77 1  0.00 

6  0.24  1.64 1  0.20 

7 -1.88  97.94 1  0.00 

Joint   480.25 7  0.00 

     

Component Kurtosis Chi-sq df Probability 

1  4.01  7.013 1  0.01 

2  5.72  51.07 1  0.00 

3  2.37  2.74 1  0.10 

4  3.16  0.18 1  0.67 

5  22.62  2,663.31 1  0.00 

6  27.01  3,988.64 1  0.00 

7  10.99  442.00 1  0.00 

Joint   7,154.96 7  0.00 

     

Component  Jarque-Bera df Probability 

1   7.156 2  0.03 

2   88.80 2  0.00 

3   2.76 2  0.25 

4   0.19 2  0.91 

5   3,006.08 2  0.00 

6   3,990.28 2  0.00 

7   539.95 2  0.00 

Joint   7,635.22 14  0.00 

 

     Table 8 exhibit the results exhibit that the p-value of the components jointly in all three 

parts of the test is less than 0.05. This result signifies rejecting the null hypothesis. Based 

on this result, residuals acquire non-normal distribution with probability. 
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4.2.5 Variance Decomposition Test 

     The variance decomposition is a test for the significance of long-term relationship 

among variables using estimated error. It specifies the relative impact that a variable has 

on another.  

Table 9. Variance Decompositions 

Period S.E. RETURN VIX PR OIL GDP PD FFR 

1 7.31 100.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 7.47 96.09 0.00 0.60 1.98 0.53 0.47 0.34 

3 7.49 95.53 0.05 0.73 1.99 0.78 0.47 0.45 

4 7.50 95.25 0.29 0.77 1.99 0.78 0.47 0.45 

5 7.52 95.01 0.48 0.80 2.00 0.78 0.47 0.46 

6 7.52 94.87 0.61 0.80 2.01 0.78 0.47 0.46 

7 7.53 94.77 0.70 0.80 2.01 0.78 0.47 0.47 

8 7.53 94.72 0.76 0.80 2.01 0.78 0.47 0.47 

9 7.53 94.68 0.79 0.80 2.01 0.78 0.47 0.48 

10 7.53 94.65 0.81 0.80 2.01 0.78 0.47 0.48 

11 7.53 94.63 0.82 0.80 2.01 0.78 0.47 0.49 

12 7.54 94.61 0.83 0.80 2.01 0.79 0.47 0.49 

     Table 9 shows the decompositions in monthly frequency for 12 months period.  The 

result presents that the variance decomposition of the stock returns (RETURN) shows that 

most of the forecasted error variance is explained by its own shocks.  In fact, less than 6 

percent of the forecast error variance can be attributed to the other variables in the model. 

This can be interpreted as the RETURN is largely independent of the other variables. 

4.2.6 Autoregressive Distributed Lag (ARDL) 

     ARDL model is used when the data series have different lag orders. This study uses 

ARDL model with RETURN as the dependent variable and uses 4 lags to estimate the 

unrestricted constant ARDL model using AIC. The null hypothesis and alternative one for 

both the F-Bounds test and the t-Bounds test are: 
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 H0=There is no levels of long-run relationship 

 H1- There is levels of long-run relationship 

Table 10. ARDL Model 

Variable Coefficient Std. Error t-Statistic Prob. 

C -13.85 9.34 -1.48 0.14 

RETURN(-1)* -1.03 0.08 -13.18 0.00 

VIX(-1) 0.19 0.10 1.85 0.07 

PR(-1) -0.06 0.04 -1.57 0.12 

OIL(-1) 0.01 0.03 0.50 0.62 

GDP** 0.00 0.00 1.97 0.05 

PD** 0.00 0.00 -1.20 0.23 

FFR(-1) 0.51 0.56 0.91 0.37 

D(VIX) -0.25 0.13 -2.03 0.04 

D(PR) -0.01 0.03 -0.18 0.86 

D(OIL) 0.34 0.09 3.81 0.00 

D(OIL(-1)) 0.05 0.09 0.55 0.58 

D(OIL(-2)) 0.19 0.09 2.20 0.03 

D(FFR) 8.09 3.32 2.44 0.02 

R-Square 0.29 

Adjusted R-square 0.23 
* p-value incompatible with t-Bounds distribution. 

** Variable interpreted as Z = Z(-1) + D(Z). 

 

Levels Equation 

Case 3: Unrestricted Constant and No Trend 

Variable Coefficient Std. Error t-Statistic Prob. 

VIX 0.19 0.10 1.82 0.07 

PR -0.05 0.04 -1.56 0.12 

OIL 0.01 0.03 0.50 0.62 

GDP 5.91E-06 3.02E-06 1.96 0.05 

PD -6.61E-06 5.54E-06 -1.19 0.23 

FFR 0.50 0.55 0.90 0.37 

EC = RETURN - (0.1857*VIX -0.0550*PR + 0.0132*OIL + 0.0000*GDP - 0.0000*PD + 

0.4972*FFR) 

 

F-Bounds Test 

Test Statistic Value Signif. I(0) I(1) 

   Asymptotic: n=1000 

F-statistic 26.64 10% 2.12 3.23 

k 6 5% 2.45 3.61 
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  2.50% 2.75 3.99 

  1% 3.15 4.43 

Actual Sample 

Size 

165  Finite Sample: n=80 

  10% 2.24 3.38 

  5% 2.63 3.86 

  1% 3.46 4.94 

 

t-Bounds Test 

Test Statistic Value Signif. I(0) I(1) 

t-statistic -13.18 10% -2.57 -

4.04 

  5% -2.86 -

4.38 

  2.5% -3.13 -

4.66 

  1% -3.43 -

4.99 

 

     The first part of the table, ARDL show that there all variables are statistically 

significant except for OIL(-1), D(OIL(-1)), and D(PR). Although ARDL has higher 

adjusted R-square than VAR, this means that the variables still have low correlation 

among them.  

     The second table, the level equation, based on the results, the equation of the ARDL 

model is estimated to be: 

Equation 6. ARDL Level Equation 

EC = RETURN - (0.1857*VIX -0.0550*PR + 0.0132*OIL + 0.0000*GDP - 0.0000*PD + 0.4972*FFR)         

(6) 

     The equation presents that VIX has 18.57 percent influence on the investor risk 

aversion; while PR influence is 5.5 percent. Also, OIL has influence of 1.32 percent, and 

FFR influencing 49.72 percent (the greatest influence) of the investor risk aversion in the 
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Saudi market. On the contrary, the GDP and PD fail to influence the degree of the Risk 

aversion proxy in the Saudi stock market.  

     The last two tables results show that the F-bounds test and t-bounds test results show 

that both the F-value of the model, and the absolute t-value are greater than the I(1) at 1 

percent level. This result means that there the null hypothesis is rejects. That is interpreted 

as there is long-run relationships among the variables at level 1 percent.  
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Chapter Five- Conclusion 

     The main objective of this study is to investigate the impact of different variables that 

are broadly categorized as macroeconomic indicators and financial indicators on the 

degree of the investor risk aversion in the Saudi market for the period 2006-2019. This 

study applied different test and unrestricted VAR model. Also, the ARDL models to deal 

with the issue of different lag order of the data series. This chapter presents the main 

findings of the study, and the limitations of the study and recommendations for future 

studies. 

5.1 Conclusion and Discussion 

     This thesis studied the impact of select variables on the degree of investor risk aversion 

using the Saudi stock market returns using unrestricted VAR model. The findings showed 

oil prices having significant influence on the investor risk aversion (degree) in the Saudi 

market by average of 20.54 percent, as indicated by (Ulussever, T. and Demirer, R., 

(2017)) oil prices significantly affect the stock returns of the Saudi market.  

     The findings also show that the other variables of stock returns, volatility index, real 

GDP, public debt and Federal funds rate do not exert any significant influence on the 

degree of risk aversion when it comes to the Saudi market returns. That means, Saudi 

Stock market returns remains unaffected by shifts in the stock market itself, global risk 

aversion, real GDP, level of public debt, or Federal funds rate. These findings are 

contradicting with (Csontó, B., (2014)) where the study finds EMs financial markets 

spreads (bonds) are mainly driven by external factors during periods of distress, and other 
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global factors (volatility index and Federal funds reserves) importance increase during 

high-volatility periods. 

     In continuation of the VAR analysis, this study examines the investor risk aversion 

degree in the Saudi market by introducing shocks to each of the variables individually : 

stock returns, volatility index, political risk, oil prices, real GDP, public debt, and Federal 

funds rate, for a 12-months period. 

     The findings showed the “impulse response” where investor risk aversion is affected on 

the short-term (from 1 to 4 months) by all variables, except for the volatility index. Over 

the longer term, there are no significant effect on investor risk aversion and stock market 

returns.    

     In the case of stock returns, the introduction of a shock results in the investors being 

(extreme) risk averse and demonstrate “flight-to-quality” – moving their capital away from 

riskier investments to safer ones. This result is strongly supported by (Egly, P., Johnk, D., 

and Liston, D., (2010))where they find that corporate stock inflows exhibits a short-term 

response to risk aversion.  

     The findings of the study results suggest that a shock to the political risk, public debt, 

and Federal funds rate create a “U-shape” effect on the degree of investor risk aversion. 

The initial drop can be attributed to the negative reaction of investors to the initial shock 

and selling their stock holdings. However, within a short period (2 months), the investors 

realize the opportunity to purchase the stocks at undervalued prices due to high supply 

within the market. This would result in the upwards trend driven by positive investor 

reaction as they again become risk takers and drive up the market recovery.   
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     The finding for public debt and Federal funds rate is in line with the findings of 

previous literature (Demirer, R., Omay, T., Yuksel, A., & Yuksel, A. (2018); Lizarazo, S. 

(2013)).      However, it contradicts the findings of political risk impact of stock returns 

(Diamnote, R., Liew, J., and Stevens, R., (1996)). They found that, the magnitude of 

political risk changes and the sensitivity of stock returns to a given changes in political risk 

are larger in EMs. In addition, if one is able to forecast the political risk, then one can 

forecasts stock returns. 

     On the contrary, the results show that oil prices, and real GDP create a “transposed U-

shape” effect on the investor risk aversion. That can be interpreted as investors reacting 

positively to the shock by purchasing stocks. However, within the second month, the 

investors will react negatively and become risk averse. This can be interpreted as; 

investors might change their response to shock introduced because they have been given 

an opportunity to sell the stocks while stocks are being overvalued due the high demand 

within the market. (Ulussever, T. and Demirer, R., (2017)) findings support this result of 

oil prices affecting the formation of risk aversion among investors in all GCC countries, 

and the strongest evidence is found in the Saudi market which happens to be the dominant 

market in the union. 

     Similar to the real GDP and oil prices shocks, the volatility index will create a 

“transposed U-shape” effect on the investor risk aversion. However, the result presents no 

significant impact on the investor risk aversion level when introducing shock in volatility 

index. This finding was against (Csontó, B., (2014)); Zinna, G., (2014); and Yildirim, Z., 

(2016)) where they find strong evidence of the global risk aversion on the stock returns 

within the EMs. 
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     As for the variance decomposition, the results show that most of the forecasted error 

variance is explained by stock returns own shocks.  In fact, less than 6 percent of the 

forecast error variance can be attributed to the other variables in the model. This can be 

interpreted as the stock returns are largely independent of the other variables. The findings 

are in line with the variance decompositions analysis of (Egly, P., Johnk, D., & Liston, D. 

(2010)), where they found that most of net corporate stocks inflows is explained by its own 

shocks, and less than 2 percent are explained by other variables. 

     Lastly, the ARDL model results present that volatility index has 18.57 percent 

influence on the investor risk aversion; while political risk influence is 5.5 percent. Also, 

oil prices have influence of 1.32 percent, and Federal funds rate influencing 49.72 percent 

(the greatest influence) of the investor risk aversion in the Saudi market. On the contrary, 

the real GDP and public debt fail to influence the degree of the Risk aversion proxy in the 

Saudi stock market.  

5.2 Limitations and Recommendations 

     This study has many limitations due to the time restrictions, and unavailability to all 

required data to adequately apply the model. Also, the thesis did not include all country-

specific fundamentals due to limited sample size. However, this study can be extended in 

many areas by including additional variables, and/or adopt different methodologies such 

as; realized volatility, industrial indexes, comparison with developed markets other EMs. 

Focusing on comparing markets for economies that are oil dependent and non-oil 

dependent, using other securities as a proxy for risk aversion such as bonds.  
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     In addition to using additional macroeconomic indicators such as, external debt, and tax 

rates, using illiquidity indicators. Apply the model on different time frequency with longer 

time horizon such as annual, quarterly, or daily. Using qualitative approach by conducting 

interviews with subject matter experts to help explaining further the outcomes of the 

models. Focusing on economic recession periods, and key events in selected economie; 

considering the regional, and global events and testing their impact on the model. 

Inclusion of different types of risks such as default risk, and credit risk. lastly, expand the 

study from behavioral finance prospective.



 

 

 78 

References 

Adu, G., Alagidede, P., & Karimu, A. (2015). Stock return distribution in the BRICS. Review 

of Development Finance, 5(2), 98–109. doi: 10.1016/j.rdf.2015.09.002 

Al-Kibsi G., Woetzel J., Isherwood T., Khan J., Mischke J., and Noura H (2015). Saudi 

Arabia Beyond Oil: The Investment and Productivity Transformation. McKinesy &Co. 

retrieved from https://www.mckinsey.com/featured-insights/employment-and-

growth/moving-saudi-arabias-economy-beyond-oil 

Arellano, C. (2008). Default Risk and Income Fluctuations in Emerging 

Economies. American Economic Review, 98(3), 690–712. doi: 10.1257/aer.98.3.690 

Bedoui R, BenMabrouk H. CAPM with various utility functions: Theoretical developments 

and application to international data. Cogent Economics & Finance. 2017;5(1). 

Bishop, J. D. (1995). Adam smith's invisible hand argument: JBE JBE. Journal of Business 

Ethics, 14(3), 165. Retrieved from 

https://search.proquest.com/docview/198031054?accountid=130572 

Blokhin A. (2019). What is the Utility Function and How is it Calculated?. Investopedia. 

Retrieved from https://www.investopedia.com/ask/answers/072915/what-utility-function-

and-how-it-calculated.asp 

Bodie Z, Kane A, Marcus A. Investments. 11
th

 ed. McGraw-Hill Education; 2018. 

Bräuning F, Ivashina V. (2019). U.S. monetary policy and emerging market credit cycles. 

Journal of Monetary Economics 

Cboe (2019). White Paper: Cboe Volatility Index. Retrieved from 

http://www.cboe.com/micro/vix/vixwhite.pdf 

Csontó, B. (2014). Emerging market sovereign bond spreads and shifts in global market 

sentiment. Emerging Markets Review, 20, 58–74. doi: 10.1016/j.ememar.2014.05.003 



 

 

 79 

Csonto, B., Ivaschenko, I. (2013). Determinants of Sovereign Bond Spreads in Emerging 

Markets: Local Fundamentals and Global Factors vs. Ever-Changing Misalignments. IMF 

Working Paper WP/13/164. 

Cision PR Newswire (2019). Saudi Arabia Inclusion to FTSE Russell and S&P Dow Jones 

Into Emerging Market Indices. Retrieved from https://www.prnewswire.com/news-

releases/saudi-arabia-inclusion-to-ftse-russell-and-sp-dow-jones-into-emerging-market-

indices-300813730.html 

Demirer, R., Omay, T., Yuksel, A., & Yuksel, A. (2018). Global risk aversion and emerging 

market return comovements. Economics Letters, 173, 118–121. doi: 

10.1016/j.econlet.2018.09.027 

 Diamonte, R. L., Liew, J. M., & Stevens, R. L. (1998). Political risk in emerging and 

developed markets. The New York University Salomon Center Series on Financial Markets 

and Institutions Emerging Market Capital Flows, 277–289. doi: 10.1007/978-1-4615-

6197-2_16 

Deutsche bank (2019). Saudi Arabia joins FTSE emerging markets index: how market reform 

enticed investors. Retrieved from https://cib.db.com/insights-and-

initiatives/flow/securities-services/saudi-arabia-joins-ftse-emerging-markets-index-how-

market-reform-enticed-investors.htm 

Egly, P., Johnk, D., & Liston, D. (2010). Foreign portfolio investment inflows to the United 

States: The impact of investor risk aversion and US stock market performance. North 

American Journal of Finance and Banking Research, 4(4), 25-41.  

Eichengreen, B., Mody, A., 1998. What Explains Changing Spreads on Emerging Market 

Debt: Fundamentals or Market Sentiment?NBER Working Paper No. 6408. 

Fama, E., & French, K. (1993). Common risk factors in the returns on stocks and bonds. 

Journal of Financial Economics, 33(1), 3-56.  

Federal Reserves (2020). U.S. Monetary Policy. Retrieved from 

https://www.federalreserve.gov/monetarypolicy.htm 



 

 

 80 

Gujarati, D. and Porter, D. (2004) Basic Econometrics. 4
th

 ed. The McGraw-Hill. 

ICRG (2020). The International Country Risk Guide. Retrieved from 

https://www.prsgroup.com/wp-content/uploads/2018/01/icrgmethodology.pdf 

Inekwe, N. J. (2015). Financial uncertainty, risk aversion and monetary policy. Empirical 

Economics, 51(3), 939–961. doi: 10.1007/s00181-015-1036-6 

Iacopetta, M., Minetti, R., & Peretto, P. (2019). Financial Markets, Industry Dynamics and 

Growth. The Economic Journal, 129(621), 2192-2215. https://doi.org/10.1111/ecoj.12635 

Jaffé K. The “Invisible Hand” of Economic Markets Can Be Visualized through the Synergy 

Created by Division of Labor. Complexity. 2017;2017:1-10. 

James C. (2020). Federal funds Rate. Investopedia. Retrieved from 

https://www.investopedia.com/terms/f/federalfundsrate.asp 

Jackson N. (2019). What’s the Difference Between Emerging and Developed Markets?. 

Retrieved from https://www.acorns.com/money-basics/what-s-the-difference-between-

emerging-and-developed-markets-/ 

Kimberly A. (2020). Public Debt with Its Pros and Cons-How to Tell When Its Too High. 

The Balance. Retrieved from https://www.thebalance.com/what-is-the-public-debt-

3306294 

Lizarazo, S. V. (2013). Default risk and risk averse international investors. Journal of 

International Economics, 89(2), 317–330. doi: 10.1016/j.jinteco.2012.08.006 

Lumen Learning (2020).  Comparing Real and Nominal GDP. Retrieved from 

https://courses.lumenlearning.com/boundless-economics/chapter/comparing-real-and-

nominal-gdp/ 

Masprone L.(2018). Neuroeconomics To Better Manage Our Savings. Monte Carlo Times. 

Retrieved from http://www.montecarlotimes.eu/2018/07/01/will-neuroeconomics-

influence-rational-decision-making-better-manage-savings/ 



 

 

 81 

Ministry of Economic and Planning (2010). Ninth Development plans. Retrieved from 

https://www.mep.gov.sa/en/AdditionalDocuments/PlansEN/9th/Ninth%20Development%

20Plan%20-%20Chapter%203%20-

%20Long%20Term%20Straregy%20For%20The%20Saudi%20Economy%20.pdf 

Mody A. (2004) What is An Emerging Market?. IMF Working Papers. 04(177):1. 

Nilsen, J. H., & Rovelli, R. (2001). Investor risk aversion and financial fragility in emerging 

economies. Journal of International Financial Markets, Institutions and Money, 11(3-4), 

443–474. doi: 10.1016/s1042-4431(01)00045-2 

OPEC (2018). Saudi Arabia Facts and Figures. Retrieved from 

https://www.opec.org/opec_web/en/about_us/169.htm 

Oslington P. God and the Market: Adam Smith’s Invisible Hand. Journal of Business Ethics. 

2012;108(4):429-438. 

Reserve Bank of Australia (2020), The Global Financial Crisis. Retrieved from 

https://www.rba.gov.au/education/resources/explainers/the-global-financial-crisis.html 

Roger, J. (2019). International country risk guide. Retrieved from 

https://www.prsgroup.com/explore-our-products/international-country-risk-guide/ 

Saad, M., & Samet, A. (2015). Pricing, dynamics, and determinants of illiquidity risks: 

International evidence. Emerging Markets Review, 23, 124–147. doi: 

10.1016/j.ememar.2014.11.005 

Sakha, S. (2019). Determinants of risk aversion over time: Experimental evidence from rural 

Thailand. Journal Of Behavioral And Experimental Economics, 80, 184-198. 

https://doi.org/10.1016/j.socec.2019.03.008Saudi Arabian Monetary Authority (2019). 

Saudi Arabia 55
th

 Annual report. Retrieved from http://www.sama.gov.sa/en-

US/EconomicReports/AnnualReport/Annual_Report_55th-EN.pdf 

Saudi Embassy (2020). About Saudi Arabia. Retrieved from 

https://www.saudiembassy.net/about-saudi-arabia 



 

 

 82 

Sneader K. (2018). Emerging markets can still drive global growth. Financial Times. 

Retrieved from https://www.mckinsey.com/mgi/overview/in-the-news/emerging-markets-

can-still-drive-global-growth  

TADAWUL (2020). About TADAWUL. Retrieved from 

https://www.tadawul.com.sa/wps/portal/tadawul/about/company/about-tadawul  

Ulussever, T., & Demirer, R. (2017). Investor herds and oil prices evidence in the Gulf 

Cooperation Council (GCC) equity markets. Central Bank Review, 17(3), 77–89. doi: 

10.1016/j.cbrev.2017.08.001 

Saudi Arabia Vision 2030 (2020). Retrieved from https://vision2030.gov.sa/en 

Wikipedia (2020). MSCI. Retrieved from https://en.wikipedia.org/wiki/MSCI 

Yildirim, Z. (2016). Global financial conditions and asset markets: Evidence from fragile 

emerging economies. Economic Modelling, 57, 208–220. doi: 

10.1016/j.econmod.2016.04.018 

Zinna, G. (2014). Identifying risks in emerging market sovereign and corporate bond 

spreads. Emerging Markets Review, 20, 1–22. doi: 10.1016/j.ememar.2014.05.002 

  



 

 

 83 

Appendix 

VAR model Estimations 

 

Vector Autoregression Estimates      

Sample (adjusted): 2006M03 2019M12      

Included observations: 166 after adjustments     

Standard errors in ( ) & t-statistics in [ ]     

        
        
 RETURN VIX PR OIL GDP PD FFR 

        
        

RETURN(-1)  0.028366 -0.056689  0.029072  0.187921  304.5695 -222.5838 -0.002162 

  (0.09077)  (0.05568)  (0.17079)  (0.07479)  (304.013)  (339.953)  (0.00198) 

 [ 0.31252] [-1.01812] [ 0.17022] [ 2.51254] [ 1.00183] [-0.65475] [-1.09276] 

        

RETURN(-2) -0.055708  0.054996  0.107691 -0.001582 -137.8428  426.6781 -0.001462 

  (0.08525)  (0.05230)  (0.16041)  (0.07025)  (285.533)  (319.289)  (0.00186) 

 [-0.65347] [ 1.05163] [ 0.67137] [-0.02253] [-0.48276] [ 1.33634] [-0.78659] 

        

VIX(-1)  0.089661  0.734350  0.147597 -0.206066 -259.8858  124.0980 -0.009444 

  (0.14605)  (0.08959)  (0.27480)  (0.12034)  (489.165)  (546.994)  (0.00318) 

 [ 0.61392] [ 8.19667] [ 0.53710] [-1.71231] [-0.53128] [ 0.22687] [-2.96637] 

        

VIX(-2) -0.001388 -0.019591 -0.248586  0.157503 -306.8525 -194.0572 -0.003434 

  (0.14761)  (0.09055)  (0.27775)  (0.12163)  (494.410)  (552.859)  (0.00322) 

 [-0.00940] [-0.21635] [-0.89500] [ 1.29489] [-0.62064] [-0.35101] [-1.06700] 

        

PR(-1) -0.026401 -0.017969  0.512895  0.036005 -237.9663  26.79141  0.000294 

  (0.03845)  (0.02359)  (0.07236)  (0.03169)  (128.799)  (144.025)  (0.00084) 

 [-0.68656] [-0.76174] [ 7.08848] [ 1.13627] [-1.84758] [ 0.18602] [ 0.35088] 

        

PR(-2)  0.006369  0.005573 -0.424501 -0.019871 -202.8226  56.93475  0.001200 

  (0.03745)  (0.02298)  (0.07047)  (0.03086)  (125.450)  (140.280)  (0.00082) 

 [ 0.17003] [ 0.24257] [-6.02346] [-0.64383] [-1.61676] [ 0.40586] [ 1.47005] 

        

OIL(-1)  0.201950 -0.070267  0.236667  1.153370 -104.1112 -148.4474 -0.001220 

  (0.10439)  (0.06404)  (0.19642)  (0.08602)  (349.648)  (390.984)  (0.00228) 

 [ 1.93453] [-1.09726] [ 1.20488] [ 13.4081] [-0.29776] [-0.37968] [-0.53599] 

        

OIL(-2) -0.208814  0.097357 -0.210716 -0.221632  158.1069 -113.8870  0.000237 

  (0.10395)  (0.06377)  (0.19559)  (0.08566)  (348.163)  (389.323)  (0.00227) 

 [-2.00882] [ 1.52678] [-1.07734] [-2.58750] [ 0.45412] [-0.29253] [ 0.10456] 

        

GDP(-1)  1.99E-05 -2.76E-05 -0.000138  6.23E-05  0.869559  0.012359  1.11E-07 

  (2.5E-05)  (1.5E-05)  (4.7E-05)  (2.1E-05)  (0.08375)  (0.09365)  (5.5E-07) 

 [ 0.79531] [-1.79620] [-2.92379] [ 3.02298] [ 10.3829] [ 0.13197] [ 0.20286] 

        

GDP(-2) -1.62E-05  2.26E-05  0.000134 -6.58E-05  0.110136 -0.001792 -3.11E-07 

  (2.5E-05)  (1.5E-05)  (4.7E-05)  (2.0E-05)  (0.08280)  (0.09259)  (5.4E-07) 
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 [-0.65535] [ 1.49052] [ 2.88156] [-3.23253] [ 1.33019] [-0.01935] [-0.57787] 

        

PD(-1) -1.87E-05  8.10E-06  1.64E-05 -6.17E-06  0.012903  0.930737 -2.26E-07 

  (2.2E-05)  (1.3E-05)  (4.1E-05)  (1.8E-05)  (0.07268)  (0.08127)  (4.7E-07) 

 [-0.86324] [ 0.60861] [ 0.40255] [-0.34486] [ 0.17754] [ 11.4526] [-0.47765] 

        

PD(-2)  1.72E-05 -2.38E-06 -1.92E-05  8.00E-06 -0.008469  0.018698  5.89E-07 

  (2.2E-05)  (1.3E-05)  (4.1E-05)  (1.8E-05)  (0.07223)  (0.08077)  (4.7E-07) 

 [ 0.79719] [-0.18025] [-0.47247] [ 0.45042] [-0.11725] [ 0.23151] [ 1.25388] 

        

FFR(-1) -2.908217 -3.158702  9.197328 -4.363850  1973.592  14206.73  0.886967 

  (3.88463)  (2.38300)  (7.30932)  (3.20098)  (13011.1)  (14549.2)  (0.08469) 

 [-0.74865] [-1.32552] [ 1.25830] [-1.36328] [ 0.15169] [ 0.97646] [ 10.4737] 

        

FFR(-2)  2.633139  2.512653 -9.451757  4.052749 -4802.428 -13649.30  0.046952 

  (3.70323)  (2.27172)  (6.96799)  (3.05151)  (12403.5)  (13869.8)  (0.08073) 

 [ 0.71104] [ 1.10606] [-1.35645] [ 1.32811] [-0.38718] [-0.98410] [ 0.58159] 

        

C -7.812620  14.75858  68.40753  12.94785  89079.75  4696.249  0.655425 

  (10.4301)  (6.39828)  (19.6253)  (8.59456)  (34934.4)  (39064.3)  (0.22738) 

 [-0.74904] [ 2.30665] [ 3.48568] [ 1.50652] [ 2.54992] [ 0.12022] [ 2.88254] 

        
        

R-squared  0.075898  0.737013  0.380824  0.945221  0.994377  0.968777  0.991739 

Adj. R-squared -0.009780  0.712630  0.323417  0.940142  0.993856  0.965882  0.990974 

Sum sq. resids  8063.196  3034.266  28547.00  5474.874  9.05E+10  1.13E+11  3.831955 

S.E. equation  7.307438  4.482686  13.74965  6.021415  24475.30  27368.78  0.159302 

F-statistic  0.885854  30.22657  6.633758  186.1088  1907.369  334.6564  1294.903 

Log likelihood -557.8392 -476.7200 -662.7713 -525.7065 -1905.183 -1923.731  77.25105 

Akaike AIC  6.901677  5.924337  8.165919  6.514537  23.13473  23.35821 -0.750013 

Schwarz SC  7.182881  6.205541  8.447123  6.795740  23.41593  23.63941 -0.468809 

Mean dependent -0.235805  18.96988  64.44792  79.18313  2265417.  242623.6  1.255271 

S.D. dependent  7.271965  8.362139  16.71596  24.61147  312242.4  148171.7  1.676732 

        
        

Determinant resid covariance (dof adj.)  4.23E+22      

Determinant resid covariance  2.18E+22      

Log likelihood -5918.088      

Akaike information criterion  72.56732      

Schwarz criterion  74.53575      

Number of coefficients  105      
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Series of equations for unrestricted VAR model 

Estimation Proc: LS 1 2 RETURN VIX PR OIL GDP PD FFR 

 

VAR Model: 

=============================== 

 RETURN = C(1,1)*RETURN(-1) + C(1,2)*RETURN(-2) + C(1,3)*VIX(-1) + 

C(1,4)*VIX(-2) + C(1,5)*PR(-1) + C(1,6)*PR(-2) + C(1,7)*OIL(-1) + C(1,8)*OIL(-2) + 

C(1,9)*GDP(-1) + C(1,10)*GDP(-2) + C(1,11)*PD(-1) + C(1,12)*PD(-2) + 

C(1,13)*FFR(-1) + C(1,14)*FFR(-2) + C(1,15) 

 VIX = C(2,1)*RETURN(-1) + C(2,2)*RETURN(-2) + C(2,3)*VIX(-1) + C(2,4)*VIX(-2) 

+ C(2,5)*PR(-1) + C(2,6)*PR(-2) + C(2,7)*OIL(-1) + C(2,8)*OIL(-2) + C(2,9)*GDP(-1) 

+ C(2,10)*GDP(-2) + C(2,11)*PD(-1) + C(2,12)*PD(-2) + C(2,13)*FFR(-1) + 

C(2,14)*FFR(-2) + C(2,15) 

 PR = C(3,1)*RETURN(-1) + C(3,2)*RETURN(-2) + C(3,3)*VIX(-1) + C(3,4)*VIX(-2) + 

C(3,5)*PR(-1) + C(3,6)*PR(-2) + C(3,7)*OIL(-1) + C(3,8)*OIL(-2) + C(3,9)*GDP(-1) + 

C(3,10)*GDP(-2) + C(3,11)*PD(-1) + C(3,12)*PD(-2) + C(3,13)*FFR(-1) + 

C(3,14)*FFR(-2) + C(3,15) 

 OIL = C(4,1)*RETURN(-1) + C(4,2)*RETURN(-2) + C(4,3)*VIX(-1) + C(4,4)*VIX(-2) 

+ C(4,5)*PR(-1) + C(4,6)*PR(-2) + C(4,7)*OIL(-1) + C(4,8)*OIL(-2) + C(4,9)*GDP(-1) 

+ C(4,10)*GDP(-2) + C(4,11)*PD(-1) + C(4,12)*PD(-2) + C(4,13)*FFR(-1) + 

C(4,14)*FFR(-2) + C(4,15) 

 GDP = C(5,1)*RETURN(-1) + C(5,2)*RETURN(-2) + C(5,3)*VIX(-1) + C(5,4)*VIX(-2) 

+ C(5,5)*PR(-1) + C(5,6)*PR(-2) + C(5,7)*OIL(-1) + C(5,8)*OIL(-2) + C(5,9)*GDP(-1) 

+ C(5,10)*GDP(-2) + C(5,11)*PD(-1) + C(5,12)*PD(-2) + C(5,13)*FFR(-1) + 

C(5,14)*FFR(-2) + C(5,15) 

 PD = C(6,1)*RETURN(-1) + C(6,2)*RETURN(-2) + C(6,3)*VIX(-1) + C(6,4)*VIX(-2) + 

C(6,5)*PR(-1) + C(6,6)*PR(-2) + C(6,7)*OIL(-1) + C(6,8)*OIL(-2) + C(6,9)*GDP(-1) + 

C(6,10)*GDP(-2) + C(6,11)*PD(-1) + C(6,12)*PD(-2) + C(6,13)*FFR(-1) + 

C(6,14)*FFR(-2) + C(6,15) 

 FFR = C(7,1)*RETURN(-1) + C(7,2)*RETURN(-2) + C(7,3)*VIX(-1) + C(7,4)*VIX(-2) 

+ C(7,5)*PR(-1) + C(7,6)*PR(-2) + C(7,7)*OIL(-1) + C(7,8)*OIL(-2) + C(7,9)*GDP(-1) 

+ C(7,10)*GDP(-2) + C(7,11)*PD(-1) + C(7,12)*PD(-2) + C(7,13)*FFR(-1) + 

C(7,14)*FFR(-2) + C(7,15) 


