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Abstract

This review examined the seasonality and volatility of the Saudi stock market led by Tadawul.
Due to low market efficiency, predictive models and frameworks have limited validity.
Seasonality and volatility due to Islamic festivals are prominent in all Islamic nations, and Saudi
Arabia is no exception. There is a distinct effect of trade closing day (Wednesday) of Tadawul
on volatility. Other factors largely tend to influence these effects. Many more aspects of
seasonality and volatility of the Saudi stock market are yet to be uncovered by research.
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Introduction

This review is to examine the existence of seasonality and volatility in the Saudi stock market.
The Saudi Arabian stock market is known as Tadawul. The performance of stocks in Tadawul is
monitored using Tadawul All Stock Index (TASI). The base value of 1000 for TASI is for the
reference year 1985. Since March 2021, it has been a fully-owned subsidiary of Saudi Tadawul
Group, transforming it into a holding company (Saudi Exchange, 2021). This is the only publicly
traded stock exchange in Saudi Arabia.

The two terms of this review topic, seasonality, and volatility, are explained now. Seasonality in
the stock market is the tendency of the market to perform better or worse in certain parts of a
year (Watts, 2021) repeatedly. Stock market volatility is “a statistical measure of the dispersion
of returns for a given security or market index. In most cases, the higher the volatility, the riskier
the security. Volatility is often measured as either the standard deviation or variance between
returns from that same security or market index.” (Hayes, 2021). In this paper, the historical
seasonality and volatility of the Tadawul stock market is reviewed with the help of published
literature.

Review
General

The general aspects discussed in this section include usefulness of a general framework for
deciding on trading strategies automatically, impact of factors like inflation and interest rates on
stock returns and linkage between Tadawul and its external partners.

To develop efficient and effective automated trading strategies, Aloud (2017) evaluated the
intelligence of the GP-ISM trading system (a combination of adaptive Genetic Programming
(GP) and Intra-day Seasonality Model) through agent-based simulation market index trading.
GP-ISM model was compared with four other types of trading agents, which were zero-
intelligence agents, Buy-and-Hold agents, fundamental agents, and technical analysis agents.
GP-ISM performed the best providing a general framework for the further development of
automated trading strategies and decision support systems.
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In a study using quarterly time series data for June 2007 to December 2015, Algahtani and
Hakim (2021) found impact of inflation rate on Saudi stock returns; but there was no effect for
interest rate on stock returns. Other external factors likely to influence Tadawul stock returns
could be exchange rate, performance reports of companies etc. But no work was found on these
aspects.

The multiscale linkage of Tadawul with two of its partners, (Dow Jones Industrial (DJI) and
Financial Times Stock Exchange (FTSE)), was examined by Saddaoui (2021) using a set of
wavelet-based multifractal and cross-analysis tools to identify clustering or scattering between
these markets in a time-frequency frame. The period of the global financial crisis was included in
the data. Most statistically significant cross-correlations were observed corresponding to the
highest wavelet detail, especially for central lead—lag coefficients. At the highest frequency
bands, there was no statistical significance for most cross-correlations. This helps investors to
use various short-term investment replacements and portfolio diversification openings. During
the economic crisis period, cross-correlations have a skewed distribution, proving a higher
predictive power of foreign indices for TASI's time series. TASI-DJI interdependence was
revealed by both during several periods and frequencies. TASI-FTSE interdependence was less
significant, especially in short-run horizons. In the midst of the crisis, a significant dissociation
between the Saudi index and the two international indexes was seen on a particular frequency
band. These findings are useful for Saudi investors to seek opportunities in global investments.

Models

A few predictive models have been proposed in some papers discussed below. They pertain to
prediction of daily closing prices, prediction of TASI and determination of the right price to
invest. However, no support for these models from other researchers have been found.

A method using discrete wavelet transform and recurrent neural network for prediction of daily
closing prices in Saudi stock market, was found to be superior to the models based on ARIMA in
the studies of Jarrah and Salim (2019).

Using previous values and the impact of people’s sentiments on their financial decisions,
Alamro, McCarren, and Al-Rasheed (2019) predicted the Saudi stock market index. To represent
human emotions and opinions, Google’s Global Data on Events, Location, and Tone (GDELT)
dataset, filtered for Saudi news, was used.

Supervised learning was used by Singh and Henge (2021) to predict the right price to invest in a
Saudi IT firm listed in Tadawul, based on fear and greed as the psychological factors of
investment decisions. The decision making model is particularly useful in the case of bullish
markets.

Stock Market Efficiency

Market efficiency is an interesting problem studied by many scientists. Tadawul has not been
observed to be efficient as the four works discussed below show.

Efforts to establish the existence of random walk hypothesis by testing weak-form efficiency in
the returns of Tadawul using parametric and no-parametric tests by Al Ashikh (2012) showed
significant linear serial dependence. Tadawul exchange was proved to be inefficient in its weak
form of the efficient market hypothesis.
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For better understanding of the relationship between stock returns and prohibition of interest
(riba), both conditional and unconditional volatilities were investigated by Ibnrubbian (2012) in
the context of Islamic law and herd behaviour of noise traders of Saudi stock market. The author
noted that the weak form of efficient market hypothesis is rejected, despite there is evidence of
improved efficiency in Saudi stock market. Also, stocks that agree with Islamic Sharia law were
differentiated from the interest paying stocks that were not allowed to devoted Muslim investors.
The multivariate GARCH was used to study the effect of interest (riba) prohibition in Islam on
the volatility of the Saudi stock market. Islamic-compliant stocks were more volatile than the
non-compliant ones. It was also found that Islamic law and immature behaviour of investors
contributed most to informational imperfectness in the Saudi stock market.

The effects of Saudi royal decrees and economic announcements on Saudi stock market returns
were studied by Aldahoum (2021) based on the assumptions of the efficient market hypothesis.
The four industrial sectors of banking, energy, materials, and telecommunications were
considered. High frequency data at 5-minute intervals on the realised volatility of the TASI
pertaining to the four selected sectors for the period of 2014-2019 were used. Results of multiple
linear regression modelling showed that Saudi stock market responded positively to royal
decrees, Saudi economic announcements, and the Standard & Poor’s (S&P) 500 Index
movements. Volatility of Saudi stock returns were correlated with Saudi economic
announcements, but not with US economic announcements.

The pricing efficiency of two domestic exchange-traded funds (ETFs) (Falcom 30 and HSBC 20)
listed in Tadawul, and an international ETF (iShares MSCI Saudi Arabia) listed on the NYSE
were compared by Al-Nassar (2021) for information efficiency. The data on daily observations
on the NAVs and the closing market prices for the three ETFs for the period of 16 September
2015 to 9 April 2019, were used. The extent and properties of the deviations of their prices from
their net asset values (NAVSs), and persistence and variations of these deviations over time were
measured. Large deviations in market prices of all the ETFs persisted for at least three days.
Standard deviations of premiums and discounts were large and prominently for domestic funds.
When there is turbulence in the market, the premiums and discounts were aggravated. There was
long-run relationship between prices and NAVs of the three ETFs. However, fundamental
information contained in the basket of the stocks were not reflected by ETF prices, both in the
long run and in the short run. There was also slow adjustment towards the long-run relationship,
but a bit faster in the case of iShares MSCI Saudi Arabia. Restrictions on short selling, the
concentration of authorized market participants, high cost for the creation and redemption of the
ETF shares, and the lack of an active secondary market for the ETF shares were identified as the
barriers to arbitrage, thus reducing efficiency in the market.

Investors and Traders

How investors behave in stock markets, is an interesting topic. Stock market characteristics
depend very much on their behaviour. Hence, three papers on this aspect have been reviewed
below.

In a study of interest to investors, who are not mean-variance optimisers, Bley and Saad (2015)
found that exponential smoothing models, with a seasonal component in particular, showed
superior forecasting capability whether the idiosyncratic volatility estimates are generated at the
local (Saudi Arabian) level or at the regional (Gulf Cooperation Council [GCC]) level.
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In an analysis of traders’ types and their stock market behaviour, Mahran (2014) noted that about
60% of sampled traders were investors (37% small and 23% big) and the remaining traders were
speculators (25% big and 15% small) both could be further classified into big and small as
indicated in parenthesis. Significant differences among trader types were observed for price rise
or fall and in facing losses. Traders’ tendency to hold on to their stocks or sell them and fear of
financial losses drove price rise or fall in the stock market. Market information also led to some
traders looking for alternate shares.

Using the data of January 2008 to December 2018, Almutiri (2020) demonstrated the importance
of buying and selling foreign investors to explain stock market movements. Also, foreign
investors make their transaction decisions according to performance index information. In almost
all the global markets, the foreign buy and sell significantly influence the stock market
performance. But in the case of Saudi Arabia, all variables are stationary, and they move together
in the long run. The recommendation to regulate for ethical behaviour of foreign investors and
prevent stock price manipulations and motivate more domestic investors with suitable strategies.

Hajj and Other Muslim Religious Events

Several papers discussed and reviewed the effect of Islamic festivals like Ramadan on Tadawul
stock returns, seasonality, and volatility. Some of them compared Tadawul behaviour with other
stock exchanges of both Islamic and non-Islamic countries. These works are discussed below.

In a study on the influence of Hajj pilgrimage season on Tadawul stock returns, Wasiuzzaman
(2018) used TASI data for the period of 2010 to 2014 and indices of several sectors. Hajj period
did not impact mean return of any of the indices. But there was significant increase in volatility
for TASI and all indices except those of petrochemical, agriculture, retail, and food sectors.
Volatility increase does not support the results of previous studies. But it can be explained on the
basis of reduced participation due to religious beliefs and sentiments increasing volatility of
returns. Influence of cultural and religious factors on Islamic stock markets is evident from the
results of this study.

A univariate GARCH model test by Ibnrubbian (2012) showed seasonality effect of the
Ramadan month on each of the five stock market sectors. Ramadan seasonality affected non-
Islamic compliant stocks to a greater extent.

From a study using daily prices and trading volume of the index for a period of 9 years and the
ARMA(1,1)-GARCH(1,1) model, Wasiuzzaman (2017) observed significant volatility during
Hajj period, but not significantly lower returns.

To examine the impact of Ramadan, Hajj, and Ashoura festivals on TASI from 1998-2018 on the
returns and volatility of financial markets, Al Saud (2018) used the GARCH (1, 1) model.
Significant changes in returns were found only during the periods of Ramadan and Ashoura, but
not during Hajj period. Significant changes in the volume of stock trade was found in the case of
during Ramadan, but not during Hajj and Ashoura periods. There was no impact on volatility for
any of the three religious events.

Ramadan effect of lower levels of market volatility, idiosyncratic volatility, and trading
frequency were observed in all GCC stock markets by AlAwadhi (2021). But there was no
change in absolute stock returns on Ramadan season. Lower level of volatility led to higher risk-
adjusted returns. Religiosity was negatively associated with the stock market speculation.
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In a comparative study of Saudi and Iranian stock markets, Wasiuzzaman and Al-Musehel
(2018) found that during the Ramadan month, there was a significant positive impact on the
mean returns and the volatility of the Saudi market, but not on these variables of the Iranian
stock market. This Ramadan effect for Saudi stock market was noted for its last 10 days.
However, volatility of Iranian stock markets was negatively impacted during the last 10 days of
Ramadan.

In an analysis of relationship between religious practices and stock market volatility in the stock
markets of 15 Islamic countries for the period of December 31, 2005 to December 31, 2015, Al-
Khazali, Bouri, Roubaud, and Zoubi (2017) found that volatility decreases during Ramadan and
is significantly different from the volatility observed in the other 11 months of the Islamic
calendar year in most Muslim countries. The changes in stock returns and volatility during
Ramadan were related to religious practice and not due to the global financial crisis or the Arab
spring. It is not known whether Saudi stock exchange was included in this study.

In an almost similar study on stock markets of GCC countries (includes Saudi Arabia), using
data from January 2004 to November 2019, Abro, Mustafa, Raza, Ali, and Nayyar (2021)
observed that Ramadan month has a significant impact on share market prices in Saudi Arabia
and the United Arab Emirates, but not of Bahrain or Oman.

According to the results of a literature survey by Ali and Mokhtar (2018), Ramadan effect could
be interpreted from the perspectives of less volatility and the higher stock returns earned during
the Ramadan month than the rest of the months during the year. The impact of such anomalies on
returns of individual firms or on sectors has not been researched adequately. The country-wise
review included Saudi Arabia also. A review by Badru and Awodiran (2021) also showed that
the Ramadan effect of high stock market returns with low volatility was present in most Muslim
countries of Asia and the Middle-East.

Stock returns during Ramadan for 14 predominantly Muslim countries (including Saudi Arabia)
over the period 1989-2007 were investigated by Bialkowski, Etebari, and Wisniewski (2012).
Stock returns during Ramadan were approximately nine times higher and less volatile than
during the rest of the year. There was no apparent difference in trading volume. Thus, Ramadan
positively affected investor psychology by promoting the feelings of solidarity and social identity
among Muslims around the world, leading to optimistic beliefs reflecting in the investment
decisions.

The stock returns during Ramadan for the 5 biggest stock markets in Muslim majority countries
(Saudi Arabia, Malaysia, Turkey, Indonesia, and Kuwait) were analysed by Hasbullah and Masih
(2016) using weekly data over a period of 5 years. Application of Markov Regime Switching
technique for the data analysis showed inadequate evidence for concluding that high returns were
obtained by investors during Ramadan. Thus, the role of Ramadan in this respect was not proved.
However, the movement of all the stock exchanges in one direction showed that external factors
like Eurozone crisis or oil price crashes had a much bigger role than seasonal effect, in
determining stock market return trends.

Day-of-the-week

Just as seasonal and festival effects, day-of-the-week behaviour is prominent in stock market
returns and volatilities. These are mainly related to starting or ending weekday of trading
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activities in stock exchanges. There had been many papers on these topics and seven of them,
related to Tadawul, are discussed below.

In western calendar markets, first day of the week anomalies on Monday, have been reported. In
the Islamic market of Saudi Arabia, a positive effect for the first day of the week (being
Saturday) was observed by Abalala and Sollis (2015) based on the analysis of TASI data and
data of 15 sectors. No specific effect on any specific sector has been reported in this paper.

Day-of-the week effects (on Saturdays highest) both in mean returns and variance (volatility)
were also observed. Day of the week effect was seen for Saturdays (positive) and Wednesdays
(negative). Volatility was lowest on Tuesdays and Wednesdays, the last two trading days of the
week (Al Ashikh, 2012).

In another study using conditional variance framework, Faroog, Bouaddi, and Ahmed (2013)
observed day-of-the-week effect in volatility in Saudi stock exchange data for the period of
January 7, 2007, and April 1, 2013. Lowest volatility observed on Saturdays and Sundays was
attributed to the closure of international markets on Saturdays and Sundays reflecting in low
level of activity in the Saudi Stock Exchange. The highest volatility of Wednesdays (the last
trading day of the week) was attributed to the tendency of foreign investors to exit the market
fearing that they will be stuck up with stocks in case some unfavourable information enters the
market on Wednesday. Thus, there is excessive trading on Wednesdays leading to high volatility.

A Wednesday effect, outside the Ramadan month and a December effect (instead of January
effect found in western countries) were noted by Ariss, Rezvanian, and Mehdian (2011) for GCC
stock markets.

Day-of-the-week anomalies were observed in a majority of the G-20 countries during January
2009 to December 2014, after the global economic crisis. Positive effects of the day-of-the-week
were shown by the majority of emerging economies. In a few markets volatility increased
significantly after a negative return. Negative news about stock market is the major worry for
investors (Mishra, 2017).

The presence of lunar effects in stock market returns and volatilities in five stock exchange of
Muslim dominated countries (including Saudi Arabia) was investigated by Mohamed Yousop, et
al. (2021) using the mean daily returns data between January 2010 and December 2019. It was
found that he ARCH (1) model was more suitable for estimation of stock returns whereas
GARCH-M (1, 1) was better for estimation of the volatility of returns. During the New Moon
period, the total mean daily returns for all of the selected countries, except Malaysia, increased.
In contrast, the total mean daily returns decreased during the Full Moon period. Intense volatility
shocks and conditional volatility were persistent in all stock exchanges. Subsequent lower
volatility was noticed after both periods in all stock markets, except Malaysia.

Closing price indices of GCC stock exchanges for the period of 2012-2017 were analysed by
Gharaibeh (2021) for the calendar anomalies consisting of day-of-the-week effect, monthly
effect and turn of the month (TOM) effect. In the case of Saudi Arabia, Thursday effect was
prominent. The other two effects were not significant for Saudi Arabia.

Conclusions

Tadawul is a week market with low efficiency. Hence, models and frameworks developed have
limited validity. Greatest effect on seasonality and volatility are seen with respect to Islamic
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festival months like Ramadan and on Wednesdays, the closing day of stock trading in Tadawul.
Overall, despite a large number of research on seasonality and volatility of Tadawul, many areas
of these aspects are still to be researched.
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