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Abstract: The aim of this study was to investigate and compare investment opportunities in the
financial markets of Saudi Arabia, a net oil-exporting country, and Turkey, a net oil-importing
country, in the Middle East. The international capital asset pricing model (ICAPM) was extended by
considering local factors proxied by country risk (CR) and oil price risk exposures of the excess returns
of Saudi Arabia and Turkey. In this study, we employed the extended ICAPM in a two-state Markov-
switching setting for the sample period of January 2005 to December 2018 to explore whether the
risk premium is time-varying. The results suggested that systematic risk is time-varying depending
on the state of the financial markets and is affected by both global and local factors. Saudi Arabia
offered higher excess returns during the high-volatility regime compared to that of the World Index
and enjoyed higher returns during the low-risk regime from oil price shocks. Turkey was negatively
affected by oil price shocks and was rather sensitive to the country’s risk factor, which varied with
both the state of the market and the time factor. These findings will be useful to international investors
in diversifying their risks. This study differs from others in estimating the risk premium (beta) by
taking into account both the local and global factors and the dynamic nature of systematic risk.

Keywords: international CAPM; Markov-switching model; oil price risk; country risk

1. Introduction

The slowdown in global economic activity over the last two decades, particularly
since the 2007–2008 global financial crisis (GFC), has accelerated the flow of funds towards
financial markets with higher international investment opportunities. Thus, examining
exposure to various risks plays an important role in correctly measuring the riskiness of
an asset. Although a large body of literature has established a negative link between oil
price shocks and economic activity, as pioneered by [1,2], the associated global relevance of
energy commodities is largely responsible for the potential transmission of information
within the market spectrum. According to the finance literature, asset prices are affected
by factors that influence expected cash flows [3,4]. Therefore, an increase in crude oil
prices will lead to an increased cost of production that will, in turn, lower profits and
stock prices [5]. The empirical literature also distinguishes between net oil-exporting and
net oil-importing countries with respect to the impact of oil price shocks. While an oil
price shock (oil price increase) is expected to positively affect net oil-exporting countries
through higher oil export revenues, the reverse is suggested for net oil-importing countries
as aggregate output falls due to depressed consumption and investment [6–9]. On the other
hand, according to [10], extra benefits accrued by oil-exporting countries due to higher oil
prices can significantly be channeled elsewhere in the world.
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Despite the recent economic, financial, and political distress, globalization and finan-
cial development have played an important role in directing portfolio investment towards
emerging markets. The Middle East is one of such newly developing investment desti-
nation regions, on which the research is limited. Particularly, Saudi Arabia and Turkey
attracted large capital flows during the sample period as their capital accounts have been
gradually liberalized [11,12]; however, they have also exhibited some economic, political,
and financial instabilities, characterized by their country-specific risk factors. As noted
in [13], Saudi Arabia and Turkey are also two main powers in the Middle East which have
strategic relations with the US, the European Union, Russia, and China. However, the
sampled countries are segmented from developed and other emerging markets, which is an
important feature of portfolio diversification in international investment decisions. In other
words, according to the finance literature, although high risk is associated with higher
expected returns, their low correlations with each other and other markets are important
for portfolio diversification [14]. Based on these features of the sampled countries, in
this study we augmented the Markov-switching international capital asset pricing model
(MS-ICAPM) by including macroeconomic variables, oil price changes, and a composite
country risk (CR) index to correctly measure the riskiness in these two emerging markets
in the Middle East.

Consequently, in this study we investigated and compared the investment opportu-
nities in Saudi Arabia, an important net crude oil-exporting country, and Turkey, a net
oil-importing country, whose economic activity is largely dependent on oil imports. With
this research, we aimed to fill the gap in the theoretical and empirical literature in several
ways. First, we aimed to extend the conventional ICAPM via the inclusion of the oil price
and the composite country risk factors in order to correctly measure the systematic risk.
Second, we relaxed the assumption of a constant beta over time by employing a two-state
Markov-switching model to allow for dynamic behavior of systematic risk over time based
on the state of the economy and the financial markets. Third, we explored and compared
the investment opportunities in these two countries which play important roles in the
region. To the best to our knowledge, no other studies have addressed the oil price and
country risk exposured of these countries in the Middle East from this perspective.

2. Literature Review
2.1. Link between Oil Price Movements and Stock Prices

Based on the theoretical finance literature, as mentioned above, asset prices are de-
termined based on expected cash flows from the asset. Hence, any factor that affects the
expected cash flows will be transmitted to the stock prices. An increase in oil price leads
to a higher cost of production and lower profits and stock prices. There is a large body of
empirical literature investigating the link between oil price movements and stock returns.
Recent empirical findings on the relationship between oil price movements and stock
returns have shown mixed results. Researchers reporting a negative relationship between
oil price shocks and stock returns include [15–21]. In addition, the link between oil price
shocks and stock markets in 22 emerging economies has been evidenced to be sensitive to
the intensity of energy consumption; economies with higher levels of energy consumption
were more sensitive to oil price shocks [22].

The literature also distinguishes between the origins of oil price shocks, classifying
them as demand- or supply-side shocks [10]. Although there is a consensus among re-
searchers that the origin of oil price shocks are important in the analysis of the link between
oil price movements and stock prices, authors of [23] showed that only the precautionary-
demand shocks have a negative impact on US stock returns and are more important than
supply-side shocks. In contrast, they also revealed evidence of a positive association when
the rise in oil prices originates from an unanticipated increase in global demand. Other
research in support of this result include [24].

Many, other studies have also reported a positive association between oil price shocks
and stock prices. For instance, a study on the Gulf Cooperation Council (GCC) countries
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that report a positive link between oil price shocks and stock returns include those presented
in [25]. In addition, a positive effect of oil price shocks on the stock markets of GCC
countries was reported, except for Saudi Arabia [26]. On the other hand, for the GCC
countries, the authors in [27] report that a positive oil shock benefits most GCC markets.
The authors also found that the largest portions of the total variations in GCC index
returns came from countries’ own domestic or regional shocks. With the exception of the
oil price factor, which accounts for 19% of the stock market variation in Saudi Arabia,
global factors account for a relatively small percentage of the variations based on variance
decomposition analysis. In addition, a study reported that a portfolio strategy based on
absolute risk exposure to oil price variations yielded significant positive returns in net
oil-exporting countries, particularly in Saudi Arabia. [28]. In an assessment of the oil price
risk exposures of the financial and non-financial subsectors, [29] found that the degree
of oil price sensitivity was higher for non-financial subsectors than for financial sectors.
In a sectoral analysis for Saudi Arabia, authors in [30] reported a positive impact of oil
price shocks on the banking/financial and the agricultural/food sectors under a stable
regime but a negative impact on the industrial sector under a recession regime. On the
other hand, [31] was among the earliest works that could not establish a link among oil
and stock returns.

2.2. Capital Asset Pricing Model

The capital asset pricing model (CAPM), first introduced in [32], provided a means
of quantifying the tradeoff between risk and the expected return of an asset. Accordingly,
the expected return of an asset over the risk-free rate must be positively and linearly
related to the co-movement of its return with the return of the market portfolio, measured
by beta, called the systematic risk. The model has been extensively used in empirical
finance; however, it has provided mixed results, for which has been criticized for various
drawbacks regarding aspects such as the efficiency of the estimated beta, the validity of
the model’s assumptions, its linearity, and its dependence on one factor, e.g., see [33–35].
Several proposed modifications include relaxing the underlying assumptions of the model
and extending the model by adding firm-specific characteristics as explanatory variables,
among many others. Recently, many researchers have attempted to improve the model by
allowing beta to vary over time or space. For instance, [36] developed a new hierarchical
methodology for estimating a multi-factor dynamic asset-pricing model. The author
showed that their approach led to consistent estimators of the risk premiums and the factor
loadings. Another study, presented in [37], argued that the stock market is an imperfect
proxy for the true market portfolio as it excludes other components of wealth such as
bonds, commodities, and properties, resulting in biased estimates of beta [38]. Another
study investigated the perception of a low beta low risk relationship in the CAPM by
testing whether the liquidity risk can explain the beta premium [39]. The authors provided
evidence that liquidity risk has a significant role in explaining the beta premium for the
cross section of stock returns and concluded that low-beta stocks may not necessarily be
less risky if exposed to high liquidity risk. On the other hand, a recent research attributed
the empirical findings indicating a low beta, high return relationship to omitted factors
from the model [40].

Another important direction of extension of the CAPM model is the international
capital asset pricing model (ICAPM), which is based on the assumption that international
finance theory is a mirror image of domestic financial theory [41] The ICAPM augments
the CAPM with each country’s index returns, the world index returns, and the global
risk free rates, thereby accounting for the world market portfolio rather than the domestic
market portfolio. The modern portfolio theory shows that specific risks can be removed
by considering the portfolio diversification strategy, whereas the systematic risk that can
arise based on other factors such as war or economic recession cannot be avoided. With
the same spirit, the ICAPM can be used in assessing the risk premiums across countries
and help determine investable emerging markets for portfolio diversification. Therefore, in
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practical use, the ICAPM has become popular in stock selection and portfolio diversification,
enabling investors to choose among two assets with similar characteristics in different
countries.

The combination of the two strands of literature related to the link between oil price
movements and stock returns and the ICAPM model, extended by means of macroeconomic
models, may be useful in explaining the asset risk premium, as oil price fluctuations may
influence the expected cash flows of assets. Furthermore, although the empirical evidence
suggests various reasons for the inconclusive findings regarding oil price shocks and
stock market premiums, one reason for this result may be the existence of a nonlinear
relationship that depends on the state of the economy. This implies the inadequacy of
the approaches used in such analyses. For instance, in the finance literature, researchers
such as [42–44] argue that systematic risk (beta) may be time-varying rather than constant.
Second, emerging markets may be exposed to other risk factors that were not accounted for
in the analysis. For instance, authors of [45] claimed that political, financial, and economic
risk components make up the country risk, and is the key source of local factors that can
account for both projected gains and the variations in market performance between nations.
Both [46,47] highlighted the importance of country-specific information in determining
worth of persistent vulnerability.

3. Role of Oil Prices in Saudi Arabia and Turkey

Crude oil prices witnessed a radical change after the 1973 oil production cuts enforced
by the Arab members of the Organization of Petroleum Exporting Countries (OPEC). The
supply disruptions continued until 1990 and were triggered by political events in the region.
There was unprecedented volatility in oil prices as a result of such supply disruptions,
accompanied by an increase in demand for oil caused by numerous factors such as an
increase in energy consumption; the growth of Asian markets, especially in China; and
competition among oil-exporting nations. However, according to [10], the growing demand
for oil was the major contributor to oil price fluctuations, rather than supply disruptions.
Observing recent developments in the oil market, the International Energy Agency [48]
reported that demand for oil showed a steady increase in 2018, whereas on the supply side,
infrastructural constraints in the US, economic and political events in Venezuela, Libya,
and Iran have been factors affecting oil supply. Additionally, attacks on oil tankers and
processing infrastructure in the Middle East have been noted as important risk factors for
oil supply in the Middle East. Owing to such developments, the demand for crude oil
is relatively stable in the oil market, whereas the supply factor drives oil price volatility.
For instance, in 2014, Brent crude oil was sold at a peak of USD 110 per barrel over a
considerable period of time. The price declined to less than USD 30 per barrel in January
2016. A similar trend occurred in 2018, with the price of the commodity (Brent crude oil)
that was traded at USD 86 per barrel in the month of October 2018 falling by about 40% at
the end of the year. Oil prices began to rise again in 2019, following a substantial decrease
in OPEC production.

Saudi Arabia is the world’s leading exporter of crude oil and is a notable member of
OPEC. The country’s oil exports have consistently increased over the years, in parallel with
increments in its crude oil output. For instance, its oil production in December 2017 was
6968.319 barrels per day, and it increased to 7371.537 barrels per day in December 2018 [49].
Moreover, in 2018, the share of oil production in Saudi Arabia was reported to be 42%
of total production in the Middle East. As a major net oil-exporting country, historically,
Saudi Arabia has relied heavily on crude oil as its main source of revenue, accounting for
nearly 70% of the country’s budget revenues. According to the Organization of Petroleum
Exporting Countries (OPEC), the oil sector accounts for approximately 45 percent of the
total GDP and 90 percent of the total export earnings of Saudi Arabia. Crude oil exports
by Saudi Arabia in 2008 constituted 48% of its GDP, and the lowest share recorded was
17% in 2016. The deterioration of the share of oil exports within the GDP was related to
the significant drop in crude oil prices that engulfed the international oil market in 2016.
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Hence, in 2016, Saudi Arabia launched its 2030 vision to diversify its economy to reduce its
dependence on oil fluctuations and to stabilize the economy [50].

Because of the Turkish economy’s reliance on oil and natural gas imports, the country’s
economy has increasingly remained exposed to the volatility of lubricant and gas costs
in the international marketplace [51]. Specifically, with the exception of oil consumption
fluctuations between 2008 and 2011, oil consumption in Turkey has continued to increase
since 2012 by thousands of barrels per day, thus yielding an increase of 3.8% between
2007 and 2017. Similarly, the oil consumption per day (in thousands of barrels) equally
increased by 4.8% between 2007 and 2017 in Saudi Arabia [52]. However, the oil imports of
Turkey were observed to be around 4.0 % and 2.8% of GDP for the years 2008 and 2010,
respectively [53].

Nevertheless, in both cases of net oil-exporting and -importing countries, vis-à-vis,
Turkey and Saudi Arabia, the impact of global oil price fluctuations and the respective
composite country risk ratings cannot be overlooked.

4. Data and Methodology
4.1. Data

In this study, we examined the exposure of asset returns in Saudi Arabia and Turkey
to oil price fluctuations and composite country risks in the assessment of investment
opportunities in these emerging markets. We used monthly stock price indices for each
country, the Brent crude oil price (spot price) index, the global stock price index, and the
Morgan Stanley Capital International (MSCI) World Price Index, to provide a proxy for
the market index, all of which were sourced from the Thomson financial datastream. The
three-month United States Treasury Bill percentage, a representation of the zero-risk level,
was attained from the FRED II database. These variables are calculated in US dollars to
capture currency risk. The country risk variable is a composite risk rating, composed of
a 50% influence of the vulnerabilities associated with politics, 25% of trade and industry,
and 25% of monetary threat scores, which was obtained from a global risk source, i.e., the
ICRG. The composite vulnerability rating was scaled from 0 to 100, with 100 representing a
high level of creditworthiness and vice versa. The sample period was from January 2005 to
December 2018. In addition, we included the VIX index, published by the Chicago Board
Options Exchange (CBOE), which was applied to calculate the stock market instability
derived from the option prices of the S&P 500 index. An increase in the VIX index indicates
higher volatility or risk in financial markets. The equity market volatility index (VIX) was
obtained from Yahoo Finance. Figure 1 presents the stock price indices of Saudi Arabia,
Turkey, the World Price Index, and the Brent oil price, denominated in US dollars. The
stock price index of Saudi Arabia showed a sharp and persistent increase at the beginning
of 2006 and exhibited a volatile fall until 2009. For Turkey, although we observed a steady
upward trend in its stock price index, it showed fluctuations over the entire sample period.
The World Price Index showed a fluctuating upward trend after 2009. Oil prices fluctuated
until 2007 and sharply increased in 2008. All the series were affected mainly by the GFC
during 2008–2009.

As observed in Figure 2, the excess stock returns of Saudi Arabia, Turkey, and the
World Price Index were highly volatile during the 2008–2009 financial crisis. Brent oil prices
also exhibited high volatility over the sample period, with a sharp fall during the 2008–2009
period.
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4.2. Methodology

The basic ICAPM, first proposed in [41,54,55], was derived by calculating the excess
returns of country i and the market rate over the risk-free rate, which can be expressed by
the following model:

Rit − R f t = αi + βi

(
Rmt − R f t

)
+ εit (1)

Thus i = 1, 2 . . . n, t = 1, 2 . . . T and εit ~ iid N (0, σ2). In this equation, Rit, Rmt, and
R f t denote the index return of country i, the market return represented by the world index
return, and the zero-risk yield, respectively. Equation (1) can be compactly represented as
follows:

rit = αt + βirmt + εit (2)

where the coefficient of beta is the systematic risk of each country, which depends on
high- and low-volatility regimes [56]. In order to allow switches between two regimes, we
adopted the Markov-switching model of the ICAPM (MS-ICAPM), which can be repre-
sented in the simplest form as follows:

rit = αSt + βStrmt + εit (3)

where εit ~ N(0, σ2
St).

In (Equation (3)) St is the unobserved state variable that evolves according to the first-
order Markov-switching process described by [57]. The coefficient of beta is the systematic
risk of each country which depends of high and low volatility regimes [55,58].The following
are the definitions of the stable and unstable financial markets’ two systems:

St = 0, 1


i f St = 0

i f St = 1
(4)

where the higher-volatility regime is determined based on the estimation of σ2
St based on

Equation (3).
The transition probabilities moving from state j in one period to state i in the next

period depend on the previous state, as follows:

Pi|j = P[St+1 = I|St = j], i,j = 0, . . . S-1 (5)

The transition matrix of probabilities for S = 2 is

P =

(
P0|0 P0|1
P1|0 P1|1

)
(6)

Thus, 0≤ P0|0, P1|1 ≤ 1 and the conditional probabilities in each column sum to 1. For
instance, let P[st+1 = 0|st = 0] = p; then, P[st+1 = 1|st = 0] = 1− p and P[st+1 = 1|st = 1]
= q. Then, P[st+1 = 0|st = 1] = 1− q. The Markov-switching pattern assessment process
has been widely described in the literature [57,59,60].

For our purpose, we augmented the ICAPM in Equation (3) by including two factors,
the oil price return and the composite country risk rating (CR), with the addition of the VIX
index as a control variable for investors’ perspectives about the financial markets:

rit= αst+βst rmt+γcstCrit+γostOilt + δstVIXt+εit (7)

where εit ~ iid N(0, σ2
st) and ‘VIX’ is the logarithmic first difference of the VIX index.

5. Empirical Results

Table 1 presents a summary of the descriptive statistics for both countries’ stock prices
and the World Price Index returns. The average monthly mean returns were negative
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for Saudi Arabia and positive for Turkey. This means that investors, on average, could
expect a 3% loss per month in Saudi Arabia and a positive return of 72.2% per month in
Turkey, which was well above the average return for the World Price Index. Based on the
standard deviations of the returns, both markets exhibited similar volatility, indicating
similar riskiness. However, the oil price index changes showed the highest volatility, with
the highest standard deviation of 9.05. All stock market return series were negatively
skewed, which indicates that the probability of losses was greater than the probability of
positive returns. All series were confirmed to deviate from normality based on skewness,
excess kurtosis, and the Jarque–Bera test statistics. The Ljung–Box Q-statistics of the price
indices, Q (10), and their squares, Q2(10), at lag 10 showed the presence of autocorrelations,
which were confirmed based on the ARCH-test statistics.

Table 1. Descriptive statistics for monthly return series (January 2005–December 2018).

Count M Std. D. Skew. Ex. Kur. JB Q (10) Q2 (10) ARCH (10)

Saudi Arabia −0.030 7.72 −0.643 *** 1.41 *** 12.1 ** 20.3 *
(0.0617)

55.5 ***
(0.0000)

4.60 ***
(0.0000)

Turkey 0.722 7.53 −0.402 *** 0.832 5.183 * 21.6 **
(0.0427)

58.6 ***
(0.0000)

5.11 ***
(0.0000)

World Index 0.297 4.33 −1.13 * 3.45 *** 26.79 *** 19.2 *
(0.0852)

50.59 ***
(0.0000)

4.30 ***
(0.0000)

OP 0.152 9.05 −1.00 * 1.62 *** 26.039 *** 32.6 ***
(0.0011)

70.4 ***
(0.0000)

8.60 ***
(0.0000)

Notes; M, Std. D, Skew, and Ex. Kur. denote the mean, standard deviation, skewness, and excess kurtosis,
respectively. JB refers to Jarque-Bera statistics. Q (10) refers to Ljung–Box Q-statistics at lag 10 for rare returns,
whereas Q2 (10) refers to Ljung–Box Q-statistics of raw squared returns at lag 10; ***, **, and * denote the
significance of coefficients at 1%, 5%, and 10%, respectively Numbers in parentheses are p-values.

Table 2 shows that Turkey was a riskier market than Saudi Arabia based on both the
monthly mean and the minimum and the maximum country risk ratings. However, the
standard deviations of the country risk ratings of the two markets were quite similar. The
negative average changes in the CR ratings imply that both countries became riskier over
the sample period.

Table 2. Descriptive statistics for monthly CR ratings.

Country Mean Min. Max. SD Avg. Change

S. Arabia
Turkey

62.5 53.88 82.25 8.21 −0.066

52.1 41.88 68.75 8.25 −0.051

The preliminary statistics suggested that both countries were risky but yielded higher
returns relative to the world markets. However, these statistics provide limited information
and further analysis was conducted within the MS-ICAPM. The standard ICAPM utilizes
excess returns as explained in Section 3 by means of Equation (1). We employed the
extended model presented in Equation (7). The excess returns of each country and the
World Price Index, as well as the oil price return series and CR changes, were tested for the
presence of a unit root by employing the ADF and KPSS tests [61,62].

The results displayed in Table 3 indicated that all the return series and CR changes
were stationary.
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Table 3. Unit root test results of the variables.

Variables
ADF TEST KPSS TEST a ADF TEST KPSS TEST b

At Level At Level First Difference First Difference

CRSA
Intercept
Intercept and Trend

−2.811 *
−3.165 *

1.064 ***
0.773 ***

−8.956 ***
−9.059 ***

0.170
0.038

PSA
Intercept
Intercept and Trend

−2.303
−2.274

1.062 ***
0.624 ***

−10.943 ***
−10.913 ***

0.053
0.051

CRTR
Intercept −2.139 1.466 *** −12.195 *** 0.296
Intercept and Trend −2.721 0.953 *** −12.309 *** 0.071
PTR
Intercept −1.992 4.674 *** −12.597 *** 0.059
Intercept and Trend −3.034 0.196 ** −12.582 *** 0.032
PW
Intercept −1.451 0.989 *** −10.648 *** 0.053
Intercept and Trend −2.148 0.212 ** −10.615 *** 0.051
OP
Intercept −2.575 0.778 *** −7.177 *** 0.127
Intercept and Trend −2.506 0.693 *** −7.186 *** 0.045
VIX
Intercept −3.071 0.872 *** −11.095 *** 0.042
Intercept and Trend −3.162 0.484 *** −11.059 *** 0.043

Notes: The table reports the results of the augmented Dickey–Fuller (ADF) and Kwiatkowski–Phillips–Schmidt–
Shin (KPSS) unit root tests. The null hypothesis for the ADF test was that the series was nonstationary, whereas
it was stationary for the KPSS test. The optimal lag length for the ADF test was selected based on the Schwarz
information criterion (SIC); the bandwidth for KPSS tests was selected with Newey–West estimator using the
Bartlett kernel. a The asymptotic critical figures of KPSS assessment without the trend model were 0.739, 0.463,
and 0.347 at 1%, 5%, and 10%, respectively. b The asymptotic critical figures of KPSS assessment with the trend
model were 0.216, 0.146, and 0.119 at 1%, 5%, and 10%, respectively. ***, **, and * indicate significance at the 1%,
5%, and 10% levels.

Table 4 presents the correlation matrix of stock returns, which indicates whether these
two financial marketplaces were interconnected with the international marketplace, as
well as between themselves. The correlation value of the stock returns between Saudi
Arabia and Turkey was approximately 0.30, whereas the stock returns of Saudi Arabia were
correlated with that of the World Price index with a value of 0.37. However, over the sample
period, the Turkish financial market exhibited a correlation value of 0.57 with the World
Price Index, which was much larger than that of Saudi Arabia. Therefore, although these
two markets were not highly correlated, the Turkish financial market showed considerable
integration with the world market over the sample period.

Table 4. Correlation matrix for stock return series.

SA TR WI

SA 1.0000

TR 0.3047 1.0000

WI 0.3690 0.5721 1.0000

First, we estimated a linear ICAPM with a single state and fixed variance. This allowed
us to compare the estimates from the single-state model with the two-state model as a
means of checking the model’s specifications. Based on the diagnostic tests, if the single-
state model with a fixed sigma value is adequate, there will be no need to estimate the
Markov-switching model with two states, and one can decide that there were no regime
changes, verifying the adequacy of the single-state model. The single-state model with
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fixed variance is presented in Table 5, both at no lag (Model 1) and at lag one (Model 2) for
both countries.

Table 5. Estimates of ICAPM with composite risk ratings, oil prices, and VIX index values. Model
rit = αt + βtrmt + γctCRit + γotOilit + δstVIX + εit.

Country Saudi Arabia
Model 1

Saudi Arabia
Model 2

Turkey
Model 1

Turkey
Model 2

αt
−0.3802
(0.494)

−0.4138
(0.448)

0.4478
(0.346)

0.4171
(0.371)

βt
0.9576 ***
(0.000)

0.9486 ***
(0.0000)

0.9408 ***
(0.0000)

0.9404 ***
(0.000)

βt−1
−0.0033
(0.912)

0.0248
(0.333)

γct
0.2404
(0.237)

0.2429
(0.224) 0.1130 (0.636) 0.1243

(0.598)

γct−1
−0.1047
(0.607)

−0.5361 **
(0.028)

γot
0.1029
(0.104)

− 0.1491 **
(0.033]

− 0.0215
(0.692)

0.0306
(0.609)

γot−1
0.0214
(0.746)

− 0.0745
(0.193)

δt
0.0621 **
(0.022)

0.0787 ***
(0.005)

0.0201
(0.381)

0.0211
(0.371)

δt−1
0.0703 **
(0.016)

0.0142
(0.565)

sigma 7.1338
[0.3915]

6.999
[0.3841]

6.0914
[0.3343]

5.977
[0.3280]

LL − 561.707 − 558.546 − 535.485 − 532.345

Q(5) 0.857
(0.9733)

0.9244
(0.9684)

8.3156
[0.1397]

6.5570
(0.2557)

Q2(5)
58.485 ***
(0.0000)

53.113 ***
(0.0000)

5.1650
[0.3961]

4.7992
(0.4409)

Q(10) 6.196
(0.7980) 6.3001 (0.7894) 20.622 **

[0.0239]
18.4250 **
(0.0482)

Q2(10)
74.065 ***
(0.0000)

70.230 ***
(0.0000)

9.2017
[0.5131]

9.0490
(0.5275)

ARCH (1–5) test 8.8861 ***
(0.0000)

8.2009 ***
(0.0000)

0.9584
[0.4454]

0.8183
(0.5385)

ARCH (1–10) test 4.7651 ***
(0.0000)

4.5379 ***
(0.0000)

1.09731
[0.3684]

0.9235
(0.5138)

Note: ***, **, and * denote that the coefficient was significant at 1%, 5%, and 10%, respectively; values placed in
parentheses are p-values, with square brackets indicating standard errors. LL stands for the log-likelihood value.

The beta coefficients estimated at time ‘t’ were highly significant and close to one
in all the models. The Saudi Arabian excess returns were negatively affected by the oil
price changes in model 2 in the period under study, whereas the VIX index significantly
and positively affected the excess returns in both models. This implies that worsening
expectations for US financial markets increased the amount of excess returns in the Saudi
Arabian financial market. However, the diagnostic test statistics indicated the inadequacy of
the estimated models for SA; the Q-statistics for scaled squared residuals showed significant
correlations at both lag five and at lag ten. In addition, we observed highly significant
ARCH test statistics at both lags. In the case of Turkey, the country risk rating negatively and
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statistically affected the excess returns at lag 1 in Model 2. All other estimated parameters
were statistically insignificant, implying that the risk premium was correctly specified and
no other factor had any impact on the estimation of systematic risk, which seems unrealistic
in line with the criticisms of the standard CAPM in the finance literature. Likewise, the Q
(10) statistics for scaled residuals exhibited correlations, showing the inadequacy of the
estimated models for Turkey as well. These correlations in the residuals may have occurred
due to changes in the states over the sample period. Therefore, we estimated the results
of the MS-ICAPM (as described by Equation (7)), which are presented in Table 6. The
model was extended with lag 1 for the predictors. The lag length was selected based on the
Akaike information criterion (AIC). The selection of the reported models was based on the
log-likelihood values and the diagnostic test statistics of the estimated models, namely, the
likelihood-ratio (LR) test of linearity, Q-statistics, and ARCH test results. After the initial
estimations, we also employed a random search using random starting values to avoid
local optima.

Table 6. Estimates of MS-ICAPM with oil prices, composite risk ratings, and VIX values. Model (2.1)
rit = αst + βst rmt + γcst Crit + γostoil + δst VIX + εit.

Parameters Saudi Arabia Turkey

αt (0) −5.2601 2.4898 ***
(0.112) (0.000)

αt (1) −0.0152 −0.2215
(0.974) (0.700)

βt (0) 1.0185 *** 0.9905 ***
(0.000) (0.000)

βt (1) 0.8795 *** 0.9439 ***
(0.000) (0.000)

βt−1 (0) 0.0952 −0.1275 ***
(0.401) (0.001)

βt−1 (1) −0.0211 0.0627 **
(0.695) (0.030)

γct(0) −0.4346 −0.1404
(0.570) (0.112)

γct(1) 0.3751 * 1.9526 **
(0.071) (0.035)

γct−1(0) −0.4131 −0.0147
(0.540) (0.918)

γct−1(1) −0.1193 −0.5961 **
(0.499) (0.052)

γot(0) −0.0537 0.0317
(0.877) (0.520)

γot(1) 0.1797 *** 0.0763
(0.003) (0.304)

γot−1(0) 0.1313 −0.1599 ***
(0.729) (0.002)

γot−1(1) −0.0392 −0.0671
(0.478) (0.333)

δt(0) 0.2068 −0.0946 ***
(0.264) (0.000)

δt(1) 0.0687 *** 0.0601 **
(0.004) (0.035)

δst−1(0) 0.3086 * 0.0437 *
(0.077) (0.068)

δst−1(1) 0.0404 * 0.0091
(0.101) (0.747)

Sigma(0) 10.6755 1.6425
[1.544] [0.2466]

Sigma(1) 5.1066 6.1283
[0.0551] [0.3877]
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Table 6. Cont.

Parameters Saudi Arabia Turkey

p_{0|0} 0.949 0.7878
[0.0505] [0.0831]

p_{1|1} 0.991 0.9324
[0.0094] [0.0307]

LL −533.48 −515.00
Linearity LR-test 50.128 *** 34.681 ***

(0.0000) (0.0000)
ARCH 1-5 test 0.7262 0.5907

(0.6049) (0.7071)
ARCH 1-10 test 0.6964 0.5186

(0.7263) (0.8745)
Q(5) 1.7378 4.4731

(0.8841) (0.4835)
Q2(5) 4.5836 3.7366

(0.4688) (0.5879)
Q(10) 5.7493 12.979

(0.8359) (0.2248)
Q2(10) 9.0046 7.7234

(0.9520) (0.6558)
Note: ***, ** and * denote the significance of coefficients at 1%, 5%, and 10%, respectively; values in parentheses
are p-values for the t-statistics, and those in square brackets are standard errors; LL is the log-likelihood value.
The LR test was based on the p-values proposed in [63].

All the models in Table 6 achieved strong convergence. The LR-linearity test statistics
based on [63], which approximated the upper bound for the p-values, strongly supported
the nonlinearity of the models. In addition, the portmanteau test statistics at lags 5 and
10 indicated the absence of correlations in the scaled residuals and their second moments.
The ARCH tests at alternative lags also revealed no ARCH effects in the estimated models.
Regarding the parameter estimates, the estimated volatility parameter (sigma) was quite
different in regimes zero and one for both countries, which confirms the inadequacy of the
single-state, fixed-variance model presented in Table 5.

For Saudi Arabia, the value of sigma (10.67) in regime zero was slightly more than
twice that estimated for regime one. This implies that the high-volatility regime was regime
zero, whereas regime one was a low-volatility or stable regime. In the case of Turkey, the
estimated value of sigma (1.64) in regime zero was almost one-quarter of the value (6.13)
estimated for regime one, which indicates that regime one was a high-volatility (risky)
regime, during which the excess returns showed more volatility compared to regime zero.
The estimated value of beta (systematic risk) was highly significant at the 1% level of
significance during both high- and low-volatility regimes in the time period under study in
both markets after taking into account the CR rating, the oil price effect, and the VIX index
in regard to excess returns. For Saudi Arabia, the coefficient of beta (1.018) exceeded 1
during the high-volatility regime, whereas the value estimated for Turkey was 0.99 during
the low-volatility regime. Therefore, in general, investors could expect higher returns from
their investments in Saudi Arabia than the average of the World Price Index return during
a highly volatile (risky) regime. However, investment in the Turkish market was expected
to yield, on average, the same as the World Price Index during the low-volatility or stable
regime. Finally, although the world excess return had no predictive power for excess
returns in Saudi Arabia at lag 1, it was highly significant and exhibited a negative impact
at lag one during the low-volatility regime in Turkey. This implies that during the tranquil
regime, investment in Turkey in the preceding month could be expected to lead to a loss
in the next period, relative to the World Price Index average. During the high-volatility
regime, although beta was positive at lag one, the coefficient was rather small, implying
a much smaller yield on the Turkish equities compared to the average World Price Index.
Comparison of the two markets showed that Saudi Arabia yielded higher excess returns by
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about 2% than the World Price Index during the high-volatilility regime, whereas Turkey
provided a similar return to that of the World Price Index when its financial market was in
a stable state.

The oil price risk factor positively and significantly affected excess returns in Saudi
Arabia during the low-volatility regime in the period under study. In other words, when
the market was stable in Saudi Arabia, oil price shocks had a positive impact on the excess
returns of Saudi Arabia in the same month. However, in an unstable state in the Saudi
Arabian market, the positive effects of oil price shocks disappeared. The CR rating index of
Saudi Arabia was positive and marginally significant only during the low-volatility regime.
This implies that when a country is more creditworthy, investors may expect higher excess
returns during a stable regime in the current month. In addition, the VIX index was a highly
and positively significant predictor for excess returns during the low-volatility regime. As
investors developed negative expectations about the financial markets globally, the excess
returns of SA stocks became higher. However, we observed that the VIX index exhibited
a time effect during both regimes at the marginal level. This implies that investors may
expect positive excess returns from their investments in SA when the VIX index signals fear
in global markets. For Saudi Arabia, our findings can be summarized as follows: global
factors, captured by the World Price Index and VIX, are important predictors of Saudi
Arabian excess returns; however, the Saudi Arabian market yielded higher excess returns
during its high-volatility regime relative to the global market. The VIX index had a highly
significant positive impact on excess returns during the low-volatility regime at lag zero.
Oil price shocks had a highly significant positive impact on excess returns in Saudi Arabian
stock returns during the low-volatility regime. However, country-specific factors had a
marginally positive impact on the excess returns of Saudi Arabia during its low-volatility
regime.

In Turkey, oil price shocks had a negative impact on excess returns, as expected, since
Turkey is a net importer. However, this effect was significant during the low-volatility
regime (stable regime) at lag one. In other words, the reaction of stock prices to oil price risk
exposure was effective after one month during the low-volatility regime period and had
no predictive power for excess returns during the high-volatility regime period. However,
country risk was found to be an important predictor of excess returns for Turkey. During
the high-volatility regime in the period under study, the composite country risk rating
(CR) was highly significant, with a large positive coefficient of 1.95. This implies that
although the country was experiencing an unstable, high-volatility regime, investors could
earn high excess returns as long as the country became more creditworthy. However, at
lag one, during the same regime, the estimated coefficient became negative (−0.6), which
implies that the increased country risk could only be compensated for by a higher risk
premium during the high-volatility regime. Based on these results regarding the composite
country risk ratings, we observed that investors were very sensitive to the conditions in the
market and the country-specific vulnerability premium in Turkey over the sample period.
In addition to the importance of local factors in predicting excess returns in the financial
market of Turkey, the highly significant coefficients for the VIX index at lag zero observed
for both low- and high-volatility regimes confirmed the relevance of global factors. As
expected, when the markets were in a stable state, an increase in the fear gauge (VIX)
negatively affected the amount of excess returns. However, when Turkey’s markets were in
an unstable state, this risk was compensated for by higher excess returns, as indicated by
a highly significant positive coefficient of 0.06. As mentioned above, the diagnostic tests
of the models confirmed the adequacy of the estimates. Figure 3 presents the smoothed
transition probabilities of the estimated models for both markets. The regime changes
between high- and low-volatility states were well captured: for instance, in the case of
Saudi Arabia, the high volatility regime extended from March 2005 to April 2008, with an
average duration of 38 months, covering 23% of the sample period. For the case of Turkey,
regime changes were more frequent, and the high-volatility regime was persistent, with an
average duration of 21.17 months that covered about 76% of the sample period.



Energies 2023, 16, 3103 15 of 18

Energies 2023, 16, x FOR PEER REVIEW 15 of 19 
 

 

summarized as follows: global factors, captured by the World Price Index and VIX, are 

important predictors of Saudi Arabian excess returns; however, the Saudi Arabian market 

yielded higher excess returns during its high-volatility regime relative to the global 

market. The VIX index had a highly significant positive impact on excess returns during 

the low-volatility regime at lag zero. Oil price shocks had a highly significant positive 

impact on excess returns in Saudi Arabian stock returns during the low-volatility regime. 

However, country-specific factors had a marginally positive impact on the excess returns 

of Saudi Arabia during its low-volatility regime. 

In Turkey, oil price shocks had a negative impact on excess returns, as expected, since 

Turkey is a net importer. However, this effect was significant during the low-volatility 

regime (stable regime) at lag one. In other words, the reaction of stock prices to oil price 

risk exposure was effective after one month during the low-volatility regime period and 

had no predictive power for excess returns during the high-volatility regime period. 

However, country risk was found to be an important predictor of excess returns for 

Turkey. During the high-volatility regime in the period under study, the composite 

country risk rating (CR) was highly significant, with a large positive coefficient of 1.95. 

This implies that although the country was experiencing an unstable, high-volatility 

regime, investors could earn high excess returns as long as the country became more 

creditworthy. However, at lag one, during the same regime, the estimated coefficient 

became negative (−0.6), which implies that the increased country risk could only be 

compensated for by a higher risk premium during the high-volatility regime. Based on 

these results regarding the composite country risk ratings, we observed that investors 

were very sensitive to the conditions in the market and the country-specific vulnerability 

premium in Turkey over the sample period. In addition to the importance of local factors 

in predicting excess returns in the financial market of Turkey, the highly significant 

coefficients for the VIX index at lag zero observed for both low- and high-volatility 

regimes confirmed the relevance of global factors. As expected, when the markets were in 

a stable state, an increase in the fear gauge (VIX) negatively affected the amount of excess 

returns. However, when Turkey’s markets were in an unstable state, this risk was 

compensated for by higher excess returns, as indicated by a highly significant positive 

coefficient of 0.06. As mentioned above, the diagnostic tests of the models confirmed the 

adequacy of the estimates. Figure 3 presents the smoothed transition probabilities of the 

estimated models for both markets. The regime changes between high- and low-volatility 

states were well captured: for instance, in the case of Saudi Arabia, the high volatility 

regime extended from March 2005 to April 2008, with an average duration of 38 months, 

covering 23% of the sample period. For the case of Turkey, regime changes were more 

frequent, and the high-volatility regime was persistent, with an average duration of 21.17 

months that covered about 76% of the sample period. 

 
Saudi Arabia 

Energies 2023, 16, x FOR PEER REVIEW 16 of 19 
 

 

 
Turkey 

Figure 3. Smoothed transition probabilities. 

6. Conclusions and Discussions 

In this study, we investigated and compared the investment opportunities in Saudi 

Arabia and Turkey by considering the oil price risk and country risk exposures of their 

stock prices. Saudi Arabia is an important net oil-exporting country and its economy relies 

on its oil export revenues. On the other hand, Turkey is a net oil-importing country in the 

region, and its economy is highly dependent on oil imports. Furthermore, both countries 

attracted large capital flows during the sample period. However, despite their important 

geopolitical role in the Middle East, they did exhibit some locally/ regionally specific in-

stabilities related to political, economic, and financial factors. 

For the analysis, we employed a Markov-switching ICAPM, extended on the basis of 

oil price and country risk factors, as well as the VIX index. In this way, we allowed the 

systematic risk to vary across the two observed states in the form of high- and low-vola-

tility regimes. Additionally, we were also able to assess the predictive power of oil risk 

and country-specific or regional risk factors in determining the equity premiums in these 

countries after controlling for the VIX index, a measure of investors’ sentiments about the 

world financial market. The specifications of this model will help users to correctly meas-

ure systematic risk in the assessment of investment opportunities in these markets. 

Our findings confirm that beta is not constant and changes according to states of low 

and high volatility. Both countries were significantly and positively affected by the excess 

World Price Index returns during both high- and low-volatility regime periods. The value 

of beta (1.02) indicated that investment in Saudi Arabia during the high-volatility regime 

was expected to yield higher excess returns than those observed in the world market. On 

the other hand, investment in Turkey yielded excess returns similar to the world average 

during the stable regime. 

As a net oil-exporting country, Saudi Arabia enjoyed gains from oil price shocks 

during a low-volatility or stable regime. Studies in support of this finding include [25,26], 

whereas [64] reported a positive effect of oil for the GCC countries except for Saudi Arabia. 

However, as a net oil importer, oil price shocks negatively affected Turkey, with a time 

lag, during the low-volatilty or stable state. In other words, oil price shocks lead to lower 

excess returns in the market during a stable state with a lag. Country risk factors were 

demonstrated to play a marginal role in Saudi Arabia’s excess returns during the low-

volatility regime. On the other hand, country risk factors and local events were important 

predictors of the risk premium in Turkey. As the country became more creditworthy, the 

equity premium became higher during the high-volatility state, which had a time effect 

but the impact was reversed. The VIX index, which was highly significant and negative 

during the stable regime, indicated that as the global markets became riskier, the risk pre-

mium decreased for Turkish stocks during the stable regime, although this increased dur-

ing the high-volatility regime. This implies that investors should earn higher yields to 

Figure 3. Smoothed transition probabilities.

6. Conclusions and Discussion

In this study, we investigated and compared the investment opportunities in Saudi
Arabia and Turkey by considering the oil price risk and country risk exposures of their stock
prices. Saudi Arabia is an important net oil-exporting country and its economy relies on its
oil export revenues. On the other hand, Turkey is a net oil-importing country in the region,
and its economy is highly dependent on oil imports. Furthermore, both countries attracted
large capital flows during the sample period. However, despite their important geopolitical
role in the Middle East, they did exhibit some locally/regionally specific instabilities related
to political, economic, and financial factors.

For the analysis, we employed a Markov-switching ICAPM, extended on the basis
of oil price and country risk factors, as well as the VIX index. In this way, we allowed
the systematic risk to vary across the two observed states in the form of high- and low-
volatility regimes. Additionally, we were also able to assess the predictive power of oil
risk and country-specific or regional risk factors in determining the equity premiums in
these countries after controlling for the VIX index, a measure of investors’ sentiments about
the world financial market. The specifications of this model will help users to correctly
measure systematic risk in the assessment of investment opportunities in these markets.

Our findings confirm that beta is not constant and changes according to states of low
and high volatility. Both countries were significantly and positively affected by the excess
World Price Index returns during both high- and low-volatility regime periods. The value
of beta (1.02) indicated that investment in Saudi Arabia during the high-volatility regime
was expected to yield higher excess returns than those observed in the world market. On
the other hand, investment in Turkey yielded excess returns similar to the world average
during the stable regime.

As a net oil-exporting country, Saudi Arabia enjoyed gains from oil price shocks
during a low-volatility or stable regime. Studies in support of this finding include [25,26],
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whereas [64] reported a positive effect of oil for the GCC countries except for Saudi Arabia.
However, as a net oil importer, oil price shocks negatively affected Turkey, with a time
lag, during the low-volatilty or stable state. In other words, oil price shocks lead to lower
excess returns in the market during a stable state with a lag. Country risk factors were
demonstrated to play a marginal role in Saudi Arabia’s excess returns during the low-
volatility regime. On the other hand, country risk factors and local events were important
predictors of the risk premium in Turkey. As the country became more creditworthy, the
equity premium became higher during the high-volatility state, which had a time effect but
the impact was reversed. The VIX index, which was highly significant and negative during
the stable regime, indicated that as the global markets became riskier, the risk premium
decreased for Turkish stocks during the stable regime, although this increased during the
high-volatility regime. This implies that investors should earn higher yields to hold Turkish
equities during the recession state. In general, excess returns in Turkey were revealed found
to be very sensitive to the state of the market, oil prices, and country risk premiums over
the sample period. This finding implies that both local and global factors are important
predictors of excess returns in the Turkish financial market. In contrast, the VIX index was
highly significant and positive during the stable regime in Saudi Arabia; when the global
markets are risky, investors can invest in Saudi Arabia and obtain a higher premium when
there is a stable regime in that country.

On a country basis, both markets were highly significantly affected by global factors,
namely, the World Price Index and the VIX index. However, Saudi Arabia offered a
better investment opportunity to international investors than Turkey as compared to the
world market, which also benefited from oil price shocks. However, as Turkey is a net
oil-importing country, it is negatively affected by oil price shocks. Finally, local factors were
found to be more important for Turkey than for Saudi Arabia in predicting excess returns.

The findings of this study can provide important information for foreign investors
in regard to their portfolio diversification decisions and for the policy-makers of these
countries who seek to attract foreign investment and promote their economy. Therefore,
governments should revise their regulations to make it easier to conduct business in order to
attract foreign capital. Possible revisions include maintaining justice and democracy, lifting
restrictions for foreign capital investment, relaxing government bureaucracy, and adopting
programs encouraging the development of the production and services sectors. However,
the recent global developments such as the impact of COVID-19 and the Ukranian war
were not incorporated into this study, and this opens up the need for new research in order
to extend this work in terms of the time period covered and through the inclusion of other
emerging countries in the region.
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