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Abstract
What was done?

This thesis explorses the equity mutual fund industry in Saudi Arabia by

investigating the impacts of several variables on fund performance and money flow. The study
includes all equity funds that operate in the Saudi Arabian market from the beginning of 2006
until July of 2017, which is the longest period of study has been examined the Saudi mutual
fund industry. An extensive list of variables is applied in the empirical work to explore the
performance and flow motives. We first investigate the impact of the oil market volatility and
other fund investment characteristics on the mutual fund performance. The relationship
between return performance and the oil volatility is extended to be examined based on funds
investment geographic location focus and funds Shariah compliance.

In addition, fund

managers skills are investigated to find whether they can gain abnormal returns based on the
oil market conditions.
Second, we examine the main motives of mutual funds flow in the Saudi Arabian
market which helps to understand the behaviour of funds investors. Different factors are
applied to provide a conclusion of the determinates of the money flow sensitivity in Saudi
Arabian mutual fund market. The oil market volatility is one important variable that is included
in this study to examine the investors reactions to the oil market condition. Finally, we
investigate whether the distribution channels play a significant role in influencing the
performance and money flow of the mutual fund industry. There are only two channels that
provide funds shares in the Saudi Arabian market: (bank-managed funds and financial
institution-manged funds).
Why was it done?

We examine the sensitivity of the mutual fund industry based on the oil

market volatility condition due to the significant role that oil market plays on the Saudi Arabian
market. In addition, The Saudi Arabian market is special in terms of its participants as they are
relatively new compared to investors in developed markets especially in the mutual fund
industry. To the best of our knowledge, this is the first work that links the mutual fund
performance and flow with oil market volatility. The study provides new evidence for a fastgrowing market and reveals important implications for the mutual fund market which helps
investors, academics and regulators to better understand the behaviour of this market.

I

How was it done?

Secondary data for the all equity mutual funds in the Saudi Arabian

market was extracted from Lipper investment management database, and data for the Saudi
Arabian stock market was downloaded from Datastream. The period of study is from the
beginning of 2006 until July of 2017. A quantitative approach is applied to examine the impact
of funds characteristics on funds’ performance and flow. The research provides a constructive
empirical analysis for each chapter.
What was found?

The main findings are divided into three parts. First, the results suggest

that there is a significant impact of oil volatility on mutual fund performance for all volatility
measures. We find strong evidence of a negative impact of volatility on equity funds return
performance in the Saudi Arabian market. Interestingly, funds that invest in Saudi Arabian
market are significantly impacted by oil volatility. Mutual fund managers can gain abnormal
return by timing oil market volatility through trading oil exposed assets. Second, the finding
shows that investors transform their money to the mutual fund industry when the market is
risker to maintain the same level of return as they believe that mutual funds industry would
provide the diversification advantages with well-experienced management. Further evidence
suggest that funds are treated differently in the market as we find high oil-exposed funds
receive lower flow than low oil-exposed funds. Finally, bank-managed funds receive higher
flow than non-bank managed funds, and funds that are managed by banks are more sensitive
to the lagged fund return compared to funds that are managed by financial institutions. Bankmanaged funds out-perform financial-institution managed funds when the previous month flow
is higher.

Keywords:
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Chapter 1

Chapter 1 Introduction
1.1 Introduction
This chapter presents an overview of the thesis, the underlying motivations and aims for
studying the mutual fund industry in Saudi Arabia. It also highlights the potential contribution
and the implications of the findings for such a market. We attempt to answer several questions
to enhance the understanding of the mutual fund industry and contribute to the existing
literature by shedding light on new aspects. The chapter concludes with a description of the
structure of the thesis including a brief summary of each section.
1.2 Background and Research Overview
A mutual fund is pooled money collected from mass investors and managed by a
professional legalised company, and it invests in a particular asset type or a combination such
as equity, bond or money markets. Mutual fund investment has played a substantial role in
recent decades and is one of the most well-known investment vehicles in the financial market.
Mutual funds are influential in developed markets such as the US and UK. Recently, emerging
markets have received significant attention from the fund industry due to the associated
benefits: (i) mutual funds are well-managed by professionals and well-experienced in assets
management, (ii) a fund offers the diversification strategy and economies of scale to
shareholders which is hard for unsophisticated investors to apply personally, and (iii) they
provide liquidity which is an advantage for investors who want to liquidate their holding
quickly. More information about the mutual fund industry is provided in the literature review
chapter.
This study investigates the mutual fund industry in the Saudi Arabian market in general.
The performance of the market is the main focus of the study, however, mutual fund flow in
the Saudi Arabian market is also examined. We shed light on new and major aspects such as
linking oil market movements to the mutual fund industry as there is extensive literature
indicating the influence of oil on equity markets. This study identifies the specific
characteristics of mutual fund distribution channels to investigate the behaviour of the investors
and the implications of their behaviour on performance. We focus on equity funds in the Saudi
Arabian market as it is the largest and fastest growing segment.
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1.3 Aim of the Study and Objectives
The primary objective of this thesis is to comprehensively investigate the mutual fund
industry in Saudi Arabia by providing empirical work on the drivers of fund performance and
flow. There are several key characteristics examined in this study (size, location of the
investment, age, fees and Islamic compliance) which are included to enhance the robustness of
the findings and to provide strong evidence of the impact of fund characteristics on
performance and flow. This provides new evidence to the mutual fund literature since most
existing studies cover developed markets. Subsequently, this empirical work applies a
comprehensive dataset that investigates the Saudi Arabian market, including an extensive list
of characteristics. The main aims of this thesis can be divided into seven parts:
Objective 1: To provide an overview of the mutual fund industry in one of the dominant
markets in the Middle East which extends the literature to emerging markets and oil exports.
Objective 2: To investigate the mutual fund performance in the Saudi Arabian market by
including all equity funds in the period investigated. The study explores the return performance
by employing two return measures (raw return and risk-adjusted return) to improve the
robustness of the results.
Objective 3: To examine the drivers of the mutual fund flow in Saudi Arabia which helps to
understand the investors’ behaviour in a developing market and compare it with evidence from
the literature.
Objective 4: To investigate the specific fund characteristics in terms of their impact of the
mutual fund flow and performance variations.
Objective 5: To examine the impact of oil market volatility on mutual fund performance due
to the gap in the literature. This study addresses (i) the relationship between the oil market and
mutual funds return performance in the Saudi Arabian market as it is the largest oil exporter,
and (ii) the managers' skills based on the oil market volatility.
Objective 6: To investigate the reaction of mutual fund investors’ movements on the oil
market. This study addresses the impact of oil market volatility on mutual funds flow.
Objective 7: To investigate the impacts of distribution channels on the mutual funds’
performance and flow.
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In order to approach these objectives, we develop three empirical chapters in this thesis
which includes questions and hypotheses to test as presented in section 1.4

1.4 Research Questions and Developed Hypotheses
To reach the objectives of this thesis, we run empirical studies to provide adequate
evidence on mutual fund performance and flow. Three main questions are addressed in this
study, and each is presented in a separate empirical chapter. Subsequently, there are several
hypotheses developed in each chapter:
Research Question 1: Does the oil market volatility impact mutual fund performance in Saudi
Arabia?
Chapter 4 investigates the mutual fund performance using two return estimations (raw
return and abnormal return). The abnormal return identifies whether fund’s managers are
skilled and whether managers are able to gain abnormal returns. The impacts of the oil market
volatility on return performance are explored by including different fund characteristics. This
question is examined in Chapter 4 by testing the developed hypotheses presented below:
Hypothesis 1: High oil market volatility has a negative impact on mutual funds return in Saudi
Arabia.
Hypothesis 2: Skilled fund managers gain abnormal profit in the case of high and low volatile
oil markets from trading in oil-sensitive stocks.
Hypothesis 3: Islamic mutual funds underperform the market and other conventional funds in
Saudi Arabia
Hypothesis 4: Mutual fund size has a positive relationship with fund performance in Saudi
Arabia
Hypothesis 5: Mutual fund fees have a negative impact on funds’ risk-adjusted return in Saudi
Arabia
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Research Question 2: Does the oil market influence mutual fund flow in the Saudi Arabian
mutual fund market?
Chapter 5 examines the impacts of the oil volatility movements on the mutual fund’s
investors behaviour. Furthermore, we attempt to explore the difference in this relationship
among funds based on their exposure to the oil market returns. This question is addressed as
the risk level is a crucial element of investors decisions. Other fund characteristics are included
in the testing to determine their effect on the fund flow. This question is addressed in Chapter
5 with the following developed hypotheses:
Hypothesis 1: Higher oil price volatility has a negative impact on mutual fund flow
Hypothesis 2: Flow of highly oil exposed funds is more sensitive to oil volatility
Hypothesis 3: High mutual funds fees negatively impact fund flow in Saudi Arabia
Hypothesis 4: Mutual funds that apply subscription fees have lower money flow compared to
funds that do not apply the subscription fee
Hypothesis 5: Islamic mutual funds receive higher money flow than conventional funds

Research Question 3: Do the distribution channels plays a significant role in the Saudi
Arabian mutual fund industry?
Chapter 6 investigates the role of distribution channels on mutual fund performance
and flow in Saudi Arabia. The local market has two unique channels: bank-managed funds and
financial institution-manged funds. The empirical section addresses the impact of the
management style on the performance of the funds based on raw return and risk-adjusted return.
Moreover, investigation of fund money flow based on fund management categories is included
to identify the investors’ motives when directing their money to the fund market. The
interaction with the oil market is included in the empirical tests to provide future explanations
of the oil volatility-fund relationship. This question is proposed in Chapter 6 by testing the
developed hypotheses presented below:
Hypothesis 1: Bank-managed mutual funds have higher flow than financial institutionmanaged funds in Saudi Arabia
4
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Hypothesis 2: Flow of bank-managed funds is less sensitive to fund past performance than
flow of financial institution-managed funds
Hypothesis 3: Bank-managed funds receive higher money flow compared to financialinstitution funds when the oil market is higher
Hypothesis 4: Bank-managed mutual funds outperform financial institution-managed funds in
Saudi Arabia
Hypothesis 5: Bank-managed mutual funds outperform financial institution-managed funds in
the highly volatile oil market condition
1.5 Methodology of the Study
This research applies a deductive method where the theory and developed hypotheses
are stated first then suitable data are collected to test the proposed questions and either reject
or accept the developed hypotheses. The methodology is designed to involve multiple
quantitative procedures.
First, we start the study with a review of the previous literature to provide a full picture
of the work that has been done in the mutual fund industry. The research gaps are identified
from the literature to formulate the proposed questions. We developed our hypotheses for each
empirical chapter separately to test them based on the literature.
Second, to conduct this study, secondary data are obtained from different databases.
We use Lipper for Investment Management to gather data of the Saudi Arabian mutual funds,
and Thompson Reuter Datastream to gather data of the stock markets.
Third, the data are cleaned to formalise the final dataset used in this study, and different
variables are estimated, such as the raw return and risk-adjusted return, following the Carhart
four-factor model and other seminal works. Subsequently, the data are applied empirically
using econometric models to test the developed hypotheses through statistical software
(STATA).
Finally, the empirical findings are interpreted taking into account the uniqueness of the
Saudi Arabian market context. The results are explained by the economic mechanisms that are
built from the literature and the implication of the relationships.
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1.6 The Contribution of the Study
This thesis contributes to the existing finance literature from a few standpoints. There
is a large body in the literature on the mutual fund market in developed countries. This study
attempts to provide new evidence from a different context. Emerging markets have received
little attention in terms of academic work compared to developed markets.
First, the significance of this work relies on the investigated market which is Saudi
Arabia and its characteristics because it is an influential market in the world economy. Saudi
Arabia is the largest oil exporter worldwide which highlights its economic role in supplying oil
to the leading global economies such as the US. Importantly, this work is going to be the first
empirical work that examines the entire equity mutual fund industry in Saudi Arabia.
Second, the financial market of Saudi Arabia is unique as it has been through multiple
conditions during the investigating period. The market investors are relatively less
sophisticated and less educated compared to developed market investors. Therefore, the
findings would shed light on the behaviour of a different type of investors.
Third, we apply an extensive list of fund characteristics to investigate their effect for a
sample period spanning more than 10 years. In general, there are only a few studies in the
literature on the Saudi Arabian mutual fund industry, none of which include the entire market
and all for a short sample period. This work presents a comprehensive dataset of the equity
market that consists of all funds that have existed from the beginning of 2006 until July-2017.
As a result, the findings provide new evidence for a developing market which has rapidly grown
over the past decade.
Fourth, another key contribution to the literature is this study’s exploration of the
relationship between the mutual fund industry and the oil market which fills one of the potential
gaps in the mutual fund area by identifying whether the oil market plays a dominant role in
mutual funds especially for a market like Saudi Arabia that is highly dependent on oil prices
as a source of income.
Fifth, we adjust the estimation model of the risk-adjusted return to better fit with the Saudi
Arabian market by including four risk factors that represent the local Saudi equity market and
four additional risk factors that represent the global markets to account for the variations of
global holdings by funds.
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Sixth, this study provides evidence about the mutual fund return performance in Saudi
Arabia and whether the managers can generate abnormal returns. Therefore, investors,
especially unsophisticated investors, benefit from this research identifying the skilled
managers, who are skilled enough to hedge from the oil market effect. This information
contributes to the existing literature by providing new evidence on managers skills.
Seventh, the findings present the return performance based on the oil market condition
which helps investors to understand the possible impact from the oil market. Furthermore, it
helps fund managers to acknowledge the main effect of oil market volatility when they
structure their portfolios.
Eighth, we examine the spill-over of the oil market volatility to equity market because it
has received little research attention and represents the risk level that might move between
sectors which is a key element for investors to direct their assets to the mutual fund industry.
Ninth, the second empirical study indicates major variables that change the money flow
sensitivity. We include new evidence of the impact of the oil market volatility as it is a key
element in the financial markets especially for Saudi Arabia, which to the best of our
knowledge, is the first. The results would help managers to understand investor behaviour
based on the oil volatility conditions. This study is the first empirical work that investigates the
impact of oil volatility on mutual fund flow.
Tenth, the third empirical study demonstrates the significant effect of the management
style in the mutual fund industry in Saudi Arabia. The distribution channel is divided into two
paths which are through bank-managed funds and financial-institution funds. We examine
whether they differ in terms of return performance and money flow.
Eleventh, we provide new findings to the literature by addressing the sensitivity of fund
flow and return performance to oil volatility based on the distribution channel category which
would enhance the understanding of the mutual fund in Saudi Arabia.
Twelfth, Islamic funds are included in the empirical study which provides a comparative
analysis of the performance of conventional funds and Islamic funds. Moreover, the findings
enhance the managers’ knowledge of the money flow for Sharia-compliant funds. Saudi Arabia
is the centre of Islamic countries and holds substantial Islamic finance assets. Therefore,
investors are expected to be highly influenced by Islamic rules as some of the conventional
financial tools are forbidden.
7
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Finally, the findings of this thesis contribute to improved understanding of the mutual
fund market through helping investors to understand what affects the return. Furthermore, it
helps fund managers to identify what attracts new money and investors through understanding
what motivates their clients to join the fund and what the possible causes are for exiting a fund.
Studying such a dominant player in the global oil supply market, the largest market in GCC
countries and one of the fastest growing emerging markets in the Middle East provides
important information to financial regulators on newly established market compared to
developed markets, to academics by applying the existing mechanisms in the literature to a
new market and to portfolio managers by supporting them with empirical work to more
precisely tailor their forecasting.
1.7 The Structure of the Study
This thesis contains seven chapters: an overview of the thesis structure and summary
of Chapter 2 to Chapter 7 are provided below.
Chapter 2: A Review of the Literature
The purpose of the chapter is to describe the existing empirical work done in the area
and to highlight the implications of examining this topic. We start the chapter by presenting a
brief overview of the background of the global mutual fund market, then summarise the
existing studies in the local equity market and information regarding the Saudi Arabian mutual
fund industry. It also describes the recent findings of the mutual fund industry to help us assess
the current state of knowledge of the field and to identify the possible research gaps.
Subsequently, a brief overview is provided on the oil market and stock market. Based on the
existing literature, the research questions are addressed through developing testable hypotheses
using established mechanisms. The chapter includes studies that can be linked to our questions
or findings. Our primary study focuses on the fund performance and flow; thus, an overview
of the finance literature is presented in the chapter as well. Finally, recent work on some of the
mutual fund characteristics applied in the empirical study is briefly reported to provide a full
picture on every variable that is used in this thesis.
Chapter 3: Method and Data
This chapter presents the key questions that are going to be examined in the three
empirical chapters. It outlines the variable measures including summary statistics of each
variable. We provide a detailed explanation of each variable estimation by stating the main
8
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equations to help the reader understand the theory behind them. This study employs two
different measurements of return performance (raw return and risk-adjusted return) and three
oil volatility measures (conditional volatility, realized volatility and innovation). Finally, the
chapter concludes by providing extensive information about the dataset. It involves the sources
of the data and their credibility, and descriptive statistics of the final sample which spans the
entire Saudi Arabian equity mutual fund industry from January 2006 until July 2017.
Chapter 4: Empirical Study - Mutual Fund Performance in Saudi Arabia
This chapter provides the findings of the drivers of mutual fund performance in Saudi
Arabia. There are different issues proposed in this study. This empirical chapter mainly
contributions to the finance literature by addressing the relationship between the oil market
volatility and mutual fund performance. We include two performance and three volatility
estimations to confirm the findings. Furthermore, the persistence of fund return is examined to
compare the results with the developed markets. The skills of mutual fund managers are
investigated based on the oil market conditions. Finally, extensive explanatory variables are
included to control their effect on performance variation and to determine their influence on
the return. The empirical findings are discussed and explained with respect to the existing
academic literature.
Chapter 5: Empirical Study - Mutual Fund Money Flow in Saudi Arabia
This chapter presents the second empirical study in this thesis which aims to identify
the determinants of the mutual fund money flow in Saudi Arabia. The key contribution of this
study is to investigate the impact of oil market volatility on the money sensitivity for the market
that is the largest oil exporter in the world. It starts by examining the effect of previous fund
return on money flow as it is shown in the literature that return is a dominant player of future
flow in developed markets, and the results are compared to the existing findings. Next, the
behaviour of Saudi investors is explored by examining the impacts of different oil market
volatility conditions on the money flow. The funds are categorised based on their exposure to
the oil market to test the significant implication of the oil market on fund flow based on the
fund risk level. Finally, different fund factors are added to the study to determine their impact
on fund investors. The Saudi Arabian market is one of the largest in terms of supplying Islamic
finance, and most participants are expected to follow Shariah laws. The difference between
Islamic funds and conventional funds in terms of money flow is proposed in this chapter to
identify the key elements that motivate asset holders. The empirical results of this chapter are
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reported, supported by the background of the finance literature and illustrated in the context of
the Saudi Arabian market.
Chapter 6: Empirical Study - Distribution Channels of the Mutual Fund Industry in
Saudi Arabia
The last empirical chapter of the thesis explores whether there is a difference among
mutual funds in Saudi Arabia based on the distribution channels. The local market has only
two ways of distributing fund shares. The first channel of funds’ distribution is financial
institution managers who are the entities that manage multiple funds, and they provide different
services such as asset management and consultancy. The second channel is funds that are
managed by banking institutions which are the entities that offer banking services. This chapter
can be divided into two empirical studies. First, it investigates the effect of fund management
category on the fund flow including the sensitivity of the relationship between money flow and
past return performance based on the distribution channel. Second, it reports the empirical
results of the influence of the fund management type on the return performance and addresses
the question of whether the relationship between return and prior flow is different depending
on the distribution channels. The findings are discussed in relation to the finance literature.
Chapter 7: Conclusion, recommendations and limitation
This chapter revisits the key contributions of this thesis and the identified knowledge
gaps. It provides a summary of the main findings of each empirical chapter and the implication
of the results following the literature. It then presents the research limitations and highlights
suggestions and potential gaps for further investigation.
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Chapter 2 Literature Review
2.1 Introduction
This chapter presents an overview of the existing finance literature on the mutual fund
industry and the oil market to provide a full picture of the outcomes and implications for mutual
funds. This review helps us to identify the protentional research gaps which will be addressed
by this empirical thesis. The overview of existing findings and their justification enables the
development of our research questions and hypotheses which are presented in subsequent
empirical chapters. This section also highlights the empirical work that has been done in the
literature and what academics have concluded in this area. Our research framework, design and
method will follow those in the literature. Although we concentrate on studies that are related
to our proposed question, this thesis investigates several different key aspects; therefore, this
chapter is structured into multiple sub-topics as presented below:
•

The first section provides a background to the global mutual funds industry, an
extensive definition of investment funds and the main target of this instrument. It
includes the historical growth of the industry and sources of valuable data.

•

The second section summarises the Saudi Arabian stock market as our research is
focused exclusively on the equity mutual fund in Saudi Arabia. It includes the historical
development of the market and a brief description of the market value and number of
listed companies. The local market has been through a major crisis which is also well
described in this section.

•

Section three presents a summary of the mutual fund industry in Saudi Arabia,
including the historical growth of the fund market. It includes a comprehensive
overview of the Saudi fund industry in terms of size, number of funds, funds by sectors
and participants.

•

The fourth section describes the current oil market and links with stock markets. The
review in this section covers multiple areas to provide a complete overview including
brief descriptions of developing, emerging, exporting and importing markets.
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•

The next section provides a summary of the leading mutual fund characteristics
literature. Mutual fund return performance and flow are the significant independent
variables in this empirical study; thus, we evaluate the existing literature to identify the
research gap and develop our hypotheses.

•

The last four sections describe empirical work that includes fund fees, size, Shariah
compliance and distribution channels. Results from different markets are provided to
clarify the key issues in these areas.

2.2 Background
Interest in portfolio management has increased in recent decades reflecting the
increasing benefits of this investment class in financial markets around the world. Mutual funds
have become an efficient mechanism for investors to diversify their holdings of a wide range
of individual securities. The aim of active mutual funds is to increase portfolio returns through
predicting future movements of security prices. At the same time, managers are expected to
reduce (minimise) portfolio risk through diversification strategies which are the main reason
why investors direct their money to a particular fund. A mutual fund is defined as “pooled
investments which provide liquidity and enable investors to enjoy economies of scale from
low-cost diversified portfolios which are often differentiated by fund styles such as aggressive
growth, growth and income, growth, equity-income and small companies” (Cuthbertson et al.
2016, p. 2). The mutual fund industry has grown dramatically in recent years to be one of the
most significant and influential segments of financial markets due to the large holdings of
equity shares, and the influence mutual funds have on market prices.
In 1998 the mutual fund industry in the US reached its attractive stage with the number
of mutual funds being 60% larger than the number of listed securities (Otten and Bams, 2002).
The mutual fund industry became the most influential investment vehicles in the 1990s when
the number of funds increased rapidly to reach 5000 funds1, which is far higher than individual
companies listed on the New York Stock Exchange (NYSE). The mutual fund sector is now an
integral part of financial markets with the global total financial wealth of mutual funds
increasing substantially in the past ten years, surpassing US$49 trillion by the end of 2017 (ICI,
2015). In the US, funds total assets are worth US$13 billion which attracts 44.4% of households

1

These funds cover equities and bonds funds.
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of which 68% hold more than half of their financial assets in mutual funds (Jouini, 2013).
Given this tremendous acceleration in the importance of the role played by mutual funds in
financial markets, investors are increasingly interested in demanding detailed information
about mutual funds and their investment decisions.
Several studies have explored mutual fund performance to enhance investors’
understanding of the key drivers of mutual funds movements, which is critical for investors
fund selections (see for example the seminal works of: Sharpe, 1966; Jensen, 1968; Fama and
French, 1993; Wermers, 2000). Different characteristics, such as fund’s location, size, fees
load, expense ratio, and timing ability, are investigated as determinants of mutual fund
performance (see for example: Otten and Bams, 2002; Díaz-Mendoza, López-Espinosa and
Martínez, 2014; Babalos, Mamatzakis and Matousek, 2015; Garyn-Tal, 2015). Although the
literature on mutual fund performance is very extensive, the identification of factors affecting
mutual fund performance remains debatable. As a result, the purpose of our study is to
investigate specific variables that impact mutual funds’ performance in the Saudi Arabian
financial market and provide evidence on the role of oil market volatility.
While the factors affecting mutual fund performance are still contested, the finance
literature has developed rapidly in terms of investigating mutual fund flows. Money allocation
has been a significant topic for scholars and investors. Money inflow into the mutual fund
industry has increased dramatically in recent decades. As a result, examining factors that affect
mutual fund flow will be very important for fund managers to understand investors’ behaviour
in their investment allocation decisions. Theoretically, investors or fund holders should
consider all factors that may impact fund performance when they assess managers’ skill and
should make their decisions based on these factors (see for example: Grinblatt and Titman,
1989).
This research contributes to the literature in two different ways. First, our study will be
the first to explore the oil market’s impact on the mutual fund industry. Second, it provides
evidence from an emerging market, i.e. the Saudi Arabian mutual funds market which is the
largest market in the Middle East. This is important as mutual funds’ performance and flow in
the Saudi Arabian market, and other emerging markets have received little attention compared
to developed markets. Examining such markets provides different perspectives because factors
or characteristics that impact mutual funds’ performance and flow in developed markets may
not be applicable in emerging markets like Saudi Arabia (see for example: Fama and French,
1998; Rouwenhorst, 1999; Barry et al., 2002; van der Hart et al., 2003). In addition, we build
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our study based on an extensive list of fund-specific characteristics that have been linked to
mutual fund performance and flow. To the best of our knowledge, this study will be the first to
investigate mutual fund performance and flows in the Saudi Arabian market in terms of the
relationship with the oil market.
2.2.1 Saudi Arabian Stock market
The Saudi Arabian stock market is relatively new compared to developed markets such
as the US or Japan. The stock market was informal until the government established the Official
Saudi Stock Exchange in 1984, and the trading transactions were done over-the-counter
through 12 banks in the local market (Butler and Malaikah, 1992). Thus, investors needed to
open a portfolio in their banks to trade or buy shares and visit bank branches every time a
transaction needed to be done. Banks then reported all trades to the Saudi Shares Registration.
Banks charged 1% of the transaction value as fees and forced buyers to provide sufficient funds
to cover their bids before they were made.
The stock market in Saudi Arabia has grown rapidly over the past decade in terms of
market value, number of investors, and its policy regarding foreign investors, which led the
government to create the Saudi Arabian Capital Market Authority in 2003 to regulate and
supervise the local stock market. The Saudi Arabian market is one of the most active markets
in the Middle East region, and it is the largest market in the Arab area in terms of market
capitalisation with a value of US$451 billion at the end of 2017 and a trading value of US$223
billion (Tadawul Annual Report, 2017). It accounts for about 50% of the Gulf Cooperation
Council (GCC) markets and one-third of Arab country markets. This increase is largely
attributed to the increase in oil prices that led to significant governmental spending.
In 1995, there were only 50,000 investors on the market, which was less than 1% of
the total population of the country. This is the earliest data we could obtain from the Tadawul
All Share Index (TASI), which is the primary market index in the Saudi Stock market
exchange. It had its lowest record with 1140.57 points according to the Trading Economics
website. Investors started to have more information about the market when the trading
procedure became easier in 2002. Trading in shares takes place over the counter through banks
and is facilitated by an electronic trading system developed to be used with individuals’ bank
accounts. The number of investors reached about 3 million by the end of 2005. Furthermore,
the trading volume went through the roof during that period to almost US$13 billion, which is
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the highest trading volume in Saudi Arabia’s stock market history. The market reached its
highest level in February 2006 where the market index was 20634.86 points.
The considerable increase in market capitalisation was driven by the accelerated growth
of the domestic economy due to the acceleration of oil prices. Saudi Arabia is a major oil
exporter and the increase in the wealth of the economy transferred to the stock market through
growth and expansion in the capital market which attracted more investors as it built on the
confidence on the stock market. The entire country was concentrating on the equity market in
that period as people thought it was a promising profitable investment, where some investors
borrowed from banks or liquidated their assets to participate in the stock market (Niblock and
Malik, 2007). Moreover, individual loans increased dramatically when the stock market was
performing at its best from US$13.4 billion in 2002 to reach US$48 billion in 2005—a more
than 250% increase in the total loans outstanding. However, after the market had its highest
value in February 2006, it sharply and rapidly decreased. The market lost 25% of its market
value within three weeks in November 2006 (Alkhaldi, 2015). By the end of 2006, the market
reached its largest loss of approximately 50% compared to the TASI in 2005.
The market had its biggest recent movement in the middle of 2015 due to allowing
foreign investors to trade in the market. The Saudi Arabian stock market increased by 4% after
the authorities announced the policy of foreign investors. Currently, non-Saudi investors are
allowed to invest indirectly through the purchase of mutual funds. There are 188 listed stocks
in the Saudi Arabian market which is called Tadawul by the end of 2017. Based on the official
annual reports, there are 20 industrial sectors. Chemicals and banking are the largest sectors in
the market accounting for almost 50% of the total market value between them. The chemicals
sector is the largest industry which is typical for a country like Saudi Arabia, the largest oil
exporter in the world. Saudi SABIC is the largest listed company in terms of market value and
is one of the world’s largest petrochemicals manufacturers. The government owns 70% of
SABIC, and 30% is publicly traded. Importantly, Cheng et al. (2010) state that the Saudi
Arabian stock market is primarily segmented from international markets and can be affected
by regional and global factors. Therefore, investigating the Saudi Arabian market would
contribute to the finance literature identifying the key factors that impact the mutual fund
industry.
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2.2.2 The Mutual Fund Industry in Saudi Arabia
This section provides a brief overview of the mutual fund industry in Saudi Arabia. The
first regulations for investment funds in Saudi Arabia were established in 1993 due to the high
demand for local and global mutual and investment funds from investors. The regulations
empowered the Saudi banks to offer open and close-ended funds and were setting rules to
protect all investors through monitoring the operation and establishment of mutual funds. For
instance, these services are provided only by reputable institutions and management to enhance
the quality and efficiency of services. Moreover, banks in Saudi Arabia were the only
institutions allowed to offer mutual funds products to investors at that time which means they
were the fund managers. Banks were responsible for managing and supplying the public with
investment accounts at any time.
According to the Saudi Arabian Monetary Agency (SAMA) defines investment funds as
“It is a collective investment scheme established by a local bank with the prior approval of
SAMA, to provide investors with an opportunity to participate collectively in the profits of the
investment scheme which is managed by the bank for pre-specified management fees.” SAMA
supervises the funds that are managed and established by banks through monitoring the
activities and rule compliance of the institutions. Mutual funds in Saudi Arabia are relatively
new as the first fund only started in 1979 whereas the first mutual fund established in the US
was in 1890. The first fund in Saudi Arabia was launched by the National Commercial Bank
(Al Ahli) at the end of 1979, and the market has continued to grow since then. The market
provides multiple types of funds such as Shariah-Compliant funds and real estate funds. The
local fund market is the largest in the Gulf Cooperation Council (GCC) which held
approximately 77% of the total asset in the region in 2015 (Albassam et al., 2017).
It is worth noting that mutual funds were not a favourable type of investment for
individuals due to the fees that are applied in such investments. The significance of mutual
funds in Saudi Arabia increased significantly after the bubble ended in 2006. The market lost
almost two-thirds of its market value, and the loss was estimated to be about US$16 billion.
The largest company on the market (SABIC) lost approximately 60% of its value. As a result
of this catastrophic event, investors started to consider mutual funds as well-managed by
professionals and less risky than if they self-manage their portfolios.
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By the end of 2017, there were 577 public and private funds managed in Saudi Arabia,
which is 150% more than the number of funds in 2007 (CMA, 2017) The total asset value
increased from US$28 billion in 2006 to approximately US$67 billion in 2016. The number of
subscribers in the mutual fund market reached more than 242,000 by the end of 2017 according
to the Capital Market Authority reports. Funds are categorised based on the region that assets
belong to and the type of investment such as stocks, currency, or bonds. This research focuses
on the public traded funds in the Saudi Arabian market industry, which are was 273 funds at
the end of 2017. Table 2.1 summarises the open-ended mutual funds by the investment type
which indicates that the stocks funds sector is the largest over the past six years; for instance,
about 60% of funds managed in Saudi Arabia invested in the equity market in 2017. Saudi
Arabian investment funds in equities are classified based on the market geographic focus.
Table 2.1
Funds managed in Saudi Arabia by investment type
Investment type
Stocks
Debt
Currency
Real estate
Other
Total no. of funds

2012
138
9
47
10
52
256

2013
141
8
45
13
47
254

2014
150
9
46
11
47
263

2015
169
9
44
10
35
267

2016
168
8
44
12
39
271

2017
161
8
44
11
49
273

Table 2.2 exhibits the number of funds and total asset value of equity funds based on
the location of investment and shows that about 50% of funds invest in the local stock market.
The Saudi Arabian mutual fund sector provides investors with funds which are considered
Islamic. These types of funds follow Islamic financing rules. Only 93 funds are invested in the
Saudi stock market, but there are more Islamic funds traded in Saudi Arabia. There are 41
financial institutions, which offer mutual funds’ shares.
Table 2.3 presents the fund managers and how many funds each institution manages
according to the Tadawul website. Riyad Capital is the largest financial institution managing
mutual funds with about 12% of the total funds traded.
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Table 2.2
Equity mutual funds managed in Saudi Arabia classified geographically
Geographical Scope
Local Equities
GCC Equities
Arab Equities
Asian Equities
US Equities
European Equities
International Equities
Total

Number of Funds

2015
89
28
6
10
4
6
26
169

2016
96
27
6
9
4
5
21
168

2017
93
28
4
8
4
5
19
161

Total Asset Value (SR Million)

2015
20024.5
3104.3
306.9
856
2003.6
2747.9
4058.5
33101.7

2016
16704
2476.1
189.8
690
668.3
475
1241
22444

2017
14951
1941.5
147.3
909.5
842.4
688.4
1499.9
20980

Table 2.3
Mutual funds managers in Saudi Arabia and the number of funds as of August 2018
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Fund Manager
Al Bilad Investment Co
Al Rajhi Capital
Al Wasatah Al Maliah Company (Wasatah Capital)
Al-Khair Capital Saudi Arabia
Al-Nefaie Investment Group
Alawwal Capital Company
Alawwal Invest
Alinma Investment Company
Alistithmar for Financial Securities and Brokerage
Aljazira Capital
Aloula Geojit Capital
Alpha Capital Company
Arab National Investment Company
Arbah Capital
Ashmore Investment Saudi Arabia
Audi Capital
Bait Al Mal Al Khaleeji
Blominvest Saudi Arabia
Derayah Financial Co
EFG-Hermes KSA
FALCOM Financial Services
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No. of Funds
8
13
2
4
2
5
15
6
7
12
2
1
8
3
3
3
2
5
2
2
3

%
3.11%
5.06%
0.78%
1.56%
0.78%
1.95%
5.84%
2.33%
2.72%
4.67%
0.78%
0.39%
3.11%
1.17%
1.17%
1.17%
0.78%
1.95%
0.78%
0.78%
1.17%

Chapter 2
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

GIB Capital
4
1.56%
Global Investment House Saudi
1
0.39%
HSBC Saudi Arabia
18
7.00%
ITQAN Capital
1
0.39%
Jadwa Investment
13
5.06%
KSB Capital Group
6
2.33%
Mulkia Investment Company
2
0.78%
Middle East Financial Investment Company
5
1.95%
Morgan Stanley Saudi Arabia
1
0.39%
Muscat Capital
2
0.78%
Musharaka Capital Company
1
0.39%
NCB Capital Company
25
9.73%
Osool and Bakheet Investment Company
4
1.56%
Riyad Capital Company
30
11.67%
Samba Capital & Investment Management Co
19
7.39%
Saudi Economic and Development Securities Company
1
0.39%
Saudi Fransi Capital
11
4.28%
Saudi Kuwaiti Finance House
3
1.17%
Tharwat for Financial Securities
1
0.39%
The Investor for Securities
1
0.39%
Total
257
100%
Source: The Saudi Stock Exchange website (Tadawul): www.tadawul.com.sa

2.3 Literature review
2.3.1 Oil market and stock market
The dependence of the world economy on oil has generated a great deal of interest for
researchers as oil has become the most significant production factor for economies. A rapidly
growing empirical literature has investigated the relationship between oil prices and stock
markets, and it generally finds a link between oil prices and stock markets return; the findings
in this area have very significant implications for different decisions makers, macroeconomic
policymakers, and portfolio managers. The impact of oil price changes has been examined from
different perspectives. In particular, several studies investigate the effect of oil price
movements on stock market returns regardless of the causes of oil price shocks (Sadorsky,
1999; Park and Ratti, 2008; Hammoudeh and Aleisa, 2004; Huang et al., 1996).
Sadorsky (1999) studies the impact of oil price shocks on stock markets in the US
market for the period of 1974-1996 using vector autoregressive model (VAR) approach. The
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findings illustrate that stock prices are affected by oil shocks; therefore, the volatility of oil
prices plays an important role in stock price movements. Moreover, Park and Ratti (2008)
examine the effect of oil prices on different stock markets. Their analysis covers the US and
13 European countries from 1986 to 2005. They apply monthly data to run VAR, and their
results imply that shocks of oil prices significantly impact real stock returns
contemporaneously or within the next month for all countries in the sample. A negative
relationship is found for all countries but Norway, which is positive. Similarly, a negative
relationship is found between oil prices volatility and stock returns by implanting a cash-flow
dividend valuation model (Jones and Kaul, 1996). Huang et al. (1996) find an unexpected result
when they investigate the impact of oil futures on stock market returns using VAR and
regression models. Using daily data, they find that oil futures do not have a large impact on
stock returns, even though oil futures lead the stock returns of some oil companies.
Moreover, researchers have studied oil price influences on the stock market using
country (market) level analysis or industry level analysis to illustrate the reliance on oil for
each different stock industry. Arouri and Nguyen (2010) investigate the relationship between
oil shocks and stock markets. They extend their contribution to cover the impact on each
industrial sector of the European stock markets. Importantly, the results illustrate that there is
a strong relationship between oil price movements and European stock markets sectors, but the
relationship varies from one sector to another. Furthermore, Mohanty et al. (2011) examine the
relation between oil and stock market based on country and industry level. Their results suggest
that oil price movements have a significant impact on all GCC countries’ stock markets return
except Kuwait at the country-level analysis. At the industry level, their sample contains four
countries (Bahrain, Kuwait, Oman, and Qatar). They find only 12 out of 20 industries have
significant positive responses to oil shocks. However, industries that use oil as their output
(ready to sell the product) would have a different conclusion. Nandha and Faff (2008), for
example, examine the nature and the extent of oil price changes on various equity markets.
They find a negative influence for all equity sectors but mining and oil and gas industries if oil
price rises. Similarly, a positive relationship was found between crude oil prices and the oil &
gas sector on the equity market of the United Kingdom (El-Sharif et al., 2005).
Another strand of the literature has explored the oil shocks and stock markets in the
context of comparing oil-exporting and oil-importing countries. Filis et al. (2011) investigate
the dynamic correlation between stock markets and oil prices in importing and exporting
countries. By applying the GARCH model to find the lagged correlation, the results show that
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oil price movements impact all stock markets in the sample negatively, regardless of the
countries’ status (i.e. oil-importing or oil-exporting). Wang et al. (2013) report two main
findings from investigating oil-importing and oil-exporting countries. First, the direction and
magnitude of the reaction of stock prices shocks depend on whether the country is importing
or exporting. Second, the effect of oil shocks depends on the economic condition of the country
as well as the oil shock forces. Accordingly, all these findings prove that oil prices impact stock
markets. Sadorsky (1999) finds a statistically significant negative impact on stock prices by oil
prices when he studies the effect of oil price shocks on stock markets in the US market as a
major importing country. Bjørnland (2009) investigates Norway as an exporting oil country
from 1993 to 2005 to explore whether stock returns can be predicted by oil price changes. The
results show that stock prices increase immediately when oil prices increase.
Previous studies that examine the relationship between oil shocks and stock market
return have used different approaches (e.g. regression analysis and VAR model). The first
drawback of this approach is that oil prices are treated as exogenous with no control to reverse
causality of macroeconomic aggregates. Second, oil price shocks are treated alike regardless
of whether shocks are supply or demand driven. Kilian (2009) propose a structural VAR model
which avoids the drawbacks on previous models. He suggests that oil price changes are
motivated by different demand and supply shocks. Accordingly, crude oil shocks may have
different effects on oil prices depending on the underlying cause of the shock. Three
components of a structural decomposition of the crude oil price are provided by applying a
developed measure of global real economic activity: oil supply shocks; global demand shocks
for all industry commodity; specific demand shocks. The first shock represents the current
physical availability of oil; the second shock accounts for fluctuations in the global business
cycle; the specific demand shock represents the precautionary demand associated with future
oil supply concerns. Kilian and Park (2009) use a structural VAR model to study the impact of
oil shocks on the US stock market. Their results suggest that the stock market of the US
responds differently to the effect of oil prices based on the underlying causes of oil shocks.
They find that oil aggregate demand shock and oil precautionary demand shock cause a
significant negative impact on the US stock market return. In contrast, oil supply shock has
less impact on stocks returns.
Most of the work in the literature on oil-stock market linkages have concentrated on
developed economies and markets (Mohanty et al., 2011). Exploring one of the emerging
economies, such as Saudi Arabia, would make a significant contribution to the literature. Saudi
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Arabia is the largest exporter of crude oil globally which demonstrates its dominant role in the
oil industry. At this point, studying the impact of oil shocks and volatility on the financial
market is important for the Saudi Arabian economy, where there is scant literature that
concentrates on exploring the Saudi Arabian financial market. Mohanty et al. (2011) explore
the relationship between oil and stock markets in the GCC area because of their domination in
exporting oil. The study covers all six GCC country stock markets, and the findings show that
the Saudi Arabian stock market has positive responses to the crude oil price movements. Jouini
(2013) used a VAR_GARCH model for investigating the links between oil prices and the stock
market in Saudi Arabia. The empirical results indicate that there is a transmission between the
volatilities of oil prices and stock market return in Saudi Arabia. Consistent with Jouini,
Hammoudeh and Aleisa (2004) find a significant positive relationship between oil prices
changes and stock prices in the Saudi Arabian market when they study the oil-stock prices
relationship for five GCC countries.
All the studies in the finance literature that investigate oil price shocks relate their
findings to stock market movements mainly for the largest developed countries. This fact
shows an essential gap in the literature regarding the mutual fund industry. The mutual fund
sector has become efficient for investors due to (i) the diversification that can be applied, (ii)
asset appreciation that mutual funds provide, and (iii) mutual fund managers ability to trade on
oil movements to gain abnormal returns. To the best of our knowledge, no such study
investigates the influence of oil price shocks and volatility on mutual fund performance and
flow. Therefore, studying the relationship between the oil industry and mutual fund industry
makes a very important contribution to the finance literature. Moreover, this study will focus
on the Saudi Arabian market which is considered essential due to the importance it plays in the
global oil industry and the rapid growth of its financial market as explained in next section.
Importantly, this study will be the first in Saudi Arabia that studies oil shocks and the mutual
fund industry, which illustrates the contribution this thesis will make to the finance literature.
Summary of previous findings is presented in appendix 1.
2.3.2 Fund Performance
The number of academic studies that investigate mutual fund performance has
increased substantially in the past decades as a result of the rapid growth of mutual fund
segments in financial markets globally. Despite the huge increase in mutual fund literature, a
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clear consensus is yet to emerge on the fund-specific characteristics that influence mutual fund
performance. The seminal work of Jensen (1968) investigated the relationship between the
returns of mutual funds that have similar risk. Annual data for 115 US mutual funds’
performance was applied from 1945 to 1964. The study takes the S&P500 index as a market
benchmark. By using net return (fees detected) and gross return (before fees detected), funds
on average perform between 0.4% and 1.1% less than the market. Grinblatt and Titman (1989)
examine funds’ performance by using both actual returns and gross returns in the period from
1975 to 1984. They apply Jensen’s single-index measure with four sets of benchmarks and find
that funds outperform their benchmarks if the gross return is used whereas funds underperform
their benchmarks if actual returns are used to evaluate funds return.
Recent studies have examined different characteristics of mutual funds and their effect
on fund performance to build a consistent perception of mutual fund performance. Otten and
Bams (2002) investigate the performance of five European mutual fund industries. Their
sample covers 506 equity funds from 1991 to 1998. They find four out of five countries exhibit
outperformance when the net return is used. From a different perspective, Grinblatt et al. (1995)
study the behaviour of mutual fund performance. By using quarterly data for 155 mutual funds
from 1975-1984, they find that 77% of mutual fund investors are trading on momentum, buying
best winners, and their results show that momentum traders funds perform better than other
funds.
Emerging markets differ from developed markets in terms of market influencers and
whether they are segmented or integrated with the world economy and these markets receive
less attention compared to developed markets. Białkowski and Otten (2011) examine the
performance of mutual funds in one emerging market to find if the results differ from other
markets. They apply their analysis in Poland with a sample of 140 mutual funds for a period
between 2000 and 2008. The sample is free of survivorship bias, and a four-factor Cathart
model is used to evaluate fund performance. The findings show negative alphas for most of the
funds; therefore, Polish mutual funds do not outperform their benchmarks. However, Polish
domestic mutual funds have significant positive alphas when considering gross alpha, so funds
charge high fees which reduces the performance to an underperforming level. Eling and Faust
(2010) also study the performance of hedge funds and mutual funds in emerging markets by
applying different methodologies. They find that most mutual funds underperform the
benchmarks. Huij and Post (2011) examine the performance of emerging equity mutual funds
in the US to make a comparison with funds that invest in developed markets. They conclude
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their analysis by stating that the US mutual funds overall underperform emerging markets’
funds.
In recent studies, market volatility attracts researchers’ attention because of the
important impact it plays on investors’ behaviour and market direction (further details are
provided in the hypotheses section). One of the recent papers that explores the relationship
between fund performance and market volatility is Jordan and Riley (2015). The findings
suggest that portfolio volatility is a predictor of alpha. They find that low (high) market
volatility is associated with positive (negative) alpha. Also, the standard deviation of mutual
funds volatility can predict next year alpha which is negatively related. Hu et al. (2014) explore
the effect of diversified funds on performance and market conditions. In high market volatility,
low market return, well-diversified funds will have higher returns. Busse (1999) studies the
volatility timing in mutual funds return. He finds that a higher risk-adjusted return is associated
with volatility timing. Mutual fund performance is sensitive to market volatility, and systematic
risk levels are negatively correlated with market volatility. Finally, he finds that funds that
lower their systematic risk level, as a consequence of high volatility condition, generate a
higher risk-adjusted return. Huang et al. (2011) reached a similar conclusion when they
investigated the risk shifting relationship with mutual fund performance. Their results illustrate
that funds that do not change their risk levels perform better than funds that increase their risk
levels.
Along with that, mutual fund performance persistence has also attracted research
attention due to its importance for investor decision making. There is ample evidence of
performance persistence in US mutual funds (Grinblatt and Titman, 1994; Carhart, 1997;
Ferreira et al., 2012), whereas, other researchers find different conclusions relating
performance prediction. Berk and Green (2004), for instance, find that past performance cannot
be a predictor of future returns.
Ferreira et al. (2012) provide a cross-country study to find the determinants of mutual
fund performance using a Carhart four-factor model, and the results show that there is a shortrun persistence in fund performance only in the case of US funds. Moreover, Grinblatt and
Titman (1992) investigate the persistence of mutual fund performance, find the performance
of mutual funds persists over time, and fund managers can gain abnormal returns from this
persistence. Carhart (1997) examines the factors that influence the persistence of mutual fund
performance. By using monthly data for equity funds from 1962 to 1993 and by controlling for
survivorship bias, he finds that persistence in risk-adjusted return is affected by stock returns
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and expenses.
Otten and Bams (2002) examine mutual fund performance in European markets. They
find strong persistence in return only for UK funds. Investors can yield about 6.1% annually if
they apply the strategy of buying last year’s winners and selling last year’s losers. Volkman
and Wohar (1995) investigate the persistence of mutual fund performance by applying a zerocost, value-weighted model to the return of portfolios of 322 funds from 1980 to 1989. They
find that funds with a maximum capital gain goal have stronger persistence of their
performance. Also, Białkowski and Otten (2011) find a strong persistence on mutual fund
return for up to one year by applying a Carhart four-factor model on Polish Mutual funds.
Guedj and Papastaikoudi (2003) study the ability of mutual fund families to impact
mutual fund performance. Carhart’s (1997) methodology is used to explore the persistence of
mutual fund performance for a period from 1990 to 2002. Their results suggest that there is
more persistence of performance for funds that belong to large families. Bergstresser and
Poterba (2002) find that past performance can predict future fund performance by applying
three different measures. To sum up, there is evidence of fund performance persistence, and it
might be one strategy that managers and investors follow for investment decisions.
Mutual fund performance in Saudi Arabia has received almost no attention in terms of
investigating the entire market. Few studies examine a specific segment of the market. Merdad
et al. (2010) investigate the compression between conventional and Islamic funds’ performance
in Saudi Arabia for the period from 2003 to 2010. Their data are very limited as they only apply
funds managed by HSBC. By applying different performance measures and dividing the
sample based on the market condition, they find that conventional funds outperform the Islamic
funds during the full sample and bullish market. The same researchers extend their early study
by using a larger sample that contains 143 equity funds to examine the cost associated with
Islamic compliance and geographic focus. Their results suggest that there is a benefit of
applying Shariah law in local funds (Merdad et al., 2016). The limited empirical work in the
finance literature on the Saudi Arabian mutual fund market increases the significance of this
research as it is the first empirical work that covers the entire equity funds market managed in
Saudi Arabia. Summary of previous findings is presented in appendix 2.
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2.3.3 Fund flow
As the mutual fund industry has grown rapidly in recent decades around the world and has
been a significant component of global financial markets due to the strong impact that the fund
industry has on global markets, the assessment of capital flows has become highly beneficial
for investors and asset managers. Fund investors evaluate managers’ skills by using fund’s past
performance and make their decisions accordingly (see for example: Lynch and Musto, 2003;
Berk and Green, 2004). Greater past fund’s performance is generally a reliable guide for the
allocation of financial capital into outperforming funds because it represents superior
management ability. As such, managers’ allocation decisions will be essentially based on the
money flow of their funds. Moreover, firms that search for growth opportunities would need
to raise new capital. Therefore, understanding the key drivers of capital flows behaviour is
crucial for academics and market practitioners. Financial markets operate as one of the main
sources of information for the economy, and capital flow plays a vital role that enhances
financial markets’ informational role. Importantly, information regarding money flow can help
investment managers reduce their transaction costs by eliminating uncertain expenses due to
limited fund flow information. As a result, understanding the dynamics and drivers of capital
flows and enhancing the prediction of net fund flow could generate significant advantages for
fund managers.
A seminal influential paper by Carhart (1997) investigates factors that explain mutual fund
performance. He applied four different methods to analyse a monthly-diversified equity funds
sample from 1962 to 1993. He found no evidence of a significant relationship between net asset
value, which represents money flow into funds, and fund performance. However, several
studies document the role of past performance as a key driver of mutual fund investors’ money
which underpins the flow-performance relationship (see for example: Chevalier and Glenn,
1997; Sirri and Tufano, 1998). Berk and Green (2004) find a strong relationship between the
flow of funds and performance when they study performance-flow relationships in rational
markets even though funds do not beat passive benchmarks and performance is not persistent.
Shrider (2009) applies Carhart four-factor model to study the relationship between funds’ past
return and flows, and finds that previous risk-adjusted return tends to lead investors’ allocation
of their assets. Otten and Bams (2002) examine this relationship for a sample of five European
countries, and find a significant positive relationship between a fund’s net asset and riskadjusted performance.
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Filis et al. (2011) study mutual fund flows based on individual investors. The results
show that relative fund performance is considered a key determinant for individual investors
to direct their money into funds. On the other hand, money outflows are only affected by
absolute fund performance. Bergstresser and Poterba (2002) find a link between funds’ return
and inflows by implementing pre- and after-tax return of mutual funds. They used a larger
sample of equity mutual funds from 1993 to 1999, and their findings suggest that pre-tax return
and after-tax return have a positive impact on funds net inflow which means higher return
generates higher inflow regardless of the tax burden.
Yan (2008) studies a sample of actively managed US equity mutual funds from 1993
to 2002 and reaches a different conclusion on the relationship between fund performance and
flows. His findings suggest that there is a negative relationship between fund return and fund
flow due to the complications related to managing a large amount of money. Frazzini and
Lamont (2008) find that stocks return decrease as a result of higher money flow from retail
mutual fund investors. On the other hand, a highly convex relationship between mutual fund
flows and performance is found by Guercio and Tkac (2002). They interpret their results by
concluding that investors follow disproportionally positive performance and do not withdraw
their money with poor performance.
Brown and Wu (2016) study money flows in the mutual fund industry from a different
perspective. They investigate whether performance information that is related to funds’
families has an impact on fund flows. By applying different models for a sample of actively
managed domestic equity funds from 1999 to 2011, they show that fund flows are positively
affected by family performance. Moreover, Diaz et al. (2016) also explore mutual funds flow
from a different viewpoint. They examine the relationship between stock market volatility and
mutual fund flow to understand the economic influence on capital flows. Their daily data
covers 859 funds from 1998 to 2003 for only equity funds. By applying a structural VAR
method, they highlight a negative relationship between market volatility and fund flow.
Another strand of the literature highlights the importance of risks affecting mutual fund
flow. Ederington and Golubeva (2011) investigate the relationship between stock market
volatility and net mutual fund flow. For equity funds, flows are negatively influenced by
movements of equity market volatility which is in line with the risk-return trade-off
mechanism. This strong correlation leads to an interesting finding which supports the notion
that investors’ sale decisions are motivated by individual risk preference while their purchase
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decisions are primarily driven by returns. A recent paper by Wang et al. (2018) examine
investors’ behaviour in relation to past performance based on different fund volatility
conditions for a period from January 1999 to December 2011. They find that fund investors
react negatively to volatility level which means that funds generate higher flow in relation to
the past performance under low volatility conditions. It also finds that operating cost reduces
the sensitivity of flow-performance. Summary of previous findings is presented in appendix 3.
2.3.4 Fees
Fees applied on funds are considered one of the most significant factors that influence
mutual funds’ performance and flows. Investment costs, such as loads or expenses, play a vital
role in investors’ decisions when they make their sell actions (Ivković and Weisbenner, 2009).
The literature has documented that fund fees primarily caused the differences across fund’s
returns (Sharpe, 1966). Fees applied on funds have received little attention compared to other
factors that affect funds’ performance. Several studies investigated the relationship between
mutual fund performance and fees. There is no consistent result of whether fees can influence
fund performance and flows.
Recently,

Mansor et al. (2015) examine the impact of fees on mutual funds’

performance, which is measured using a single factor CAPM model. Evaluation for returns of
106 equity funds in Malaysia, consisting of 53 Islamic and 53 matched conventional equity
funds, was studied during a period from 1990 to 2009. By applying a regression model, they
find a significant reduction of the return when the fees charged is accounted for. Similarly,
Vidal et al. (2015) study the relationship between fees on mutual funds and returns’
predictability. Using a long-term series of data from 1962 to 2012 of US registered funds that
are domestic and international, the result illustrates that negative return predictability is found
as a result of positive and negative relationships with fees.
One of the key papers in this area that investigates factors impacting mutual fund
performance finds that expenses play a significant role in influencing performance (Carhart,
1997). Moreover, Sharpe (1966) finds that funds with low-expense ratios provide higher net
returns than high-expense ratios, and the same article illustrates that no-load funds outperform
load funds when holding expenses cost constant. The result shows that funds’ return is not
compensated for the investment's cost which was an approximately 1.5% decrease in the return
if the expense increased by 1%. Similarly, Ferreira et al. (2012) find a negative relationship
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between fund performance fees-adjusted and expense ratio for a sample of covered open-end
actively managed equity funds in 27 countries from 1997–2007. Otten and Bams (2002) find a
significant negative relationship between expenses ratios and alpha for three of five European
countries. Other studies also find that fees on funds reduce fund performance (Chen et al.,
2004; Khorana et al., 2009; Ramos, 2009).
On the other hand, a few studies have reached different conclusions. Garyn-Tal (2015)
examined over 1395 US mutual funds from 2001- 2010 to determine the relationship between
fund load and performance. His study concluded that there is no fixed relationship between
loads and fund returns. This study is consistent with Grinblatt and Titman (1994) who find no
such correlation between performance and expense ratio but management fees and load have a
significant relationship with performance.
In contrast, other papers have documented different outcomes for the fee-performance
relationship. Díaz-Mendoza et al. (2014) explored the impact of fees charged on fund investors.
A result of the OLS regression of monthly data for all Spanish open-ended funds that existed
during the 10-year period from 1999 to 2009 suggested that there is a strong positive
relationship between performance and load. Their findings also suggest that performancebased fee funds significantly outperform other risky funds and a strongly positive relationship
between performance-expenses for such funds.
Importantly, the relationship between mutual funds flow and fees or expenses has
gained more attention recently. Scholars and researchers have reached different conclusions
based on their interpretations of fee types. In early studies, funds flow was associated with total
expenses ratio despite studying the impact of a particular expense. Bergstresser and Poterba
(2002) investigate the impact of the after-tax return of mutual fund on the money inflow from
1993 to 1999 and find a significant negative relationship between funds inflow and expense
ratio. The same result is found by Sirri and Tufano (1998).
Recent studies have explored the relationship between mutual funds flow and fees based on
their types such as loads or operating expenses. Barber et al. (2005) study the impact of mutual
fund expenses on flows. They observe funds flow from 1970 to 1999, and front-end loads fees
are separated from the expenses ratio. The findings of a long-term dataset analysis illustrate
that operating expenses have no impact on mutual fund flows while front-end load fees
negatively influence fund flows. This result shows that funds flow is affected differently based
on fees and expenses type. In our study, we will investigate the relationship between mutual
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fund flow and fees in Saudi Arabia. Our research will concentrate on management and
subscription fees. Summary of previous findings is presented in appendix 4.
2.3.5 Fund Size
Mutual fund size has been recognised by academics as a vital factor in the mutual fund
literature in recent years. The impact of this variable on mutual fund performance remains
debatable due to the contrasting results on the topic. Fund managers can benefit from the large
size of their funds through the economies of scale effect by generating better skills for receiving
valuable information at a lower cost because larger funds are better placed to get better spreads
due to their big trading volumes and positions. Brokerage commissions also decline when the
fund size increases (Brennan and Hughes, 1991; Indro et al., 1999). Dellva and Olson (1998)
study whether fund size affects the mutual funds expense ratio of a sample of US open-ended
funds from 1987 to 1992. They find that large funds have lower expense ratios than smaller
funds. Moreover, some studies investigating the relationship between fund performance and
size find that larger funds’ performance can be predicted. Elton et al. (2012) find that prediction
of fund performance continues when the funds are large, and past large funds return predicts
future performance for up to three years.
A study of US no-load equity mutual funds’ performance by Babalos et al. (2015) used
stochastic frontier analysis to estimate the efficiency scores of each fund in the sample. The
outcomes of the study reveal that, depending on fund size and investment style, US no-load
equity funds exhibit varying levels of efficiency over time. Volkman and Wohar (1995)
investigate the mutual fund size impact on its performance. They conclude that performance
differs based on fund size. Middle-sized funds have a significant positive relationship with
performance while small and large funds have a negative relationship with performance
because small funds are riskier and large funds are inefficient. Also, Białkowski and Otten
(2011) find different conclusions when they examine Polish mutual funds. Their evidence
shows that there is a significant positive relationship between fund performance and size.
Tang et al. (2012) explore the relationship between fund size and performance and the
impact of economies of scale and liquidity for a comprehensive sample of equity mutual funds
in China. They find a U-shape relationship between fund performance and size, which can be
explained by economies of scale and liquidity. Consequently, there appears to be an optimal
size for mutual funds. Bodson et al. (2011) study the effect of fund size on fund performance.
30

Chapter 2
The findings emphasise a concave relationship between fund size and its performance. Ferreira
et al. (2012) conduct a cross-country study to identify the determinants of mutual fund
performance, and they find that, in US funds, the relationship between size and performance is
negative. However, when non-US funds are considered, size has positive impacts on fund
performance.
Conversely, the literature has also documented that mutual funds’ return is negatively
related to size. A seminal work by Grinblatt and Titman (1989) finds evidence that gross fund
returns decline with fund size. This is also consistent with Berk and Green (2004) who claim
that performance should deteriorate with an increase in flow and a consecutive increase in fund
size. They attribute the reverse relationship to liquidity issues in the case of high flow and the
lack of investment opportunities. Chen et al. (2004) find evidence that fund size erodes
performance by exploring fund returns using samples of 3439 US equity mutual funds, both
before and after fees and expenses. They find performance declines when fund size is larger
due to liquidity issues. Small-cap funds have positive after cost alpha in five Europe countries
according to Otten and Bams (2002) who study European mutual fund performance from 19911998 using the four-factor Carhart model. In line with other studies, Yan (2008), using a
comprehensive sample of US actively managed equity mutual funds from 1993 to 2002, also
found a significantly negative relationship between size and performance. The inverse
relationship demonstrates the importance that liquidity plays in eroding performance.
Some studies find no correlation between size and performance and fund size is not an
indicator for mutual fund return. Guidotti (2009) find no clear indication of hedge fund size
affecting performance. The results of Dellva and Olson (1998) study suggests that fund size
has no effect on making superior or inferior funds return. As there is no clear relationship
between mutual fund size and performance in the literature, investigating the effect of fund size
on mutual fund performance in Saudi Arabia as an emerging market will provide further
evidence on this issue in the finance literature. Summary of previous findings is presented in
appendix 5.
2.3.6 Islamic Mutual funds
Islamic financial services have grown rapidly worldwide in recent years and has
become an important aspect of financial markets. Islamic law compliant assets are estimated
to be around US$2 trillion in 2015 according to the World Bank, with Saudi Arabia, the United
Arab Emirates, and Malaysia the main holders of Islamic finance products. Due to the
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tremendous growth of Islamic compliance assets, Western financial institutions, which are nonIslamic countries, have enhanced their financial services to attract more investors who follow
Islamic law by trading in Islamic financial products. For instance, the UK is the leading Islamic
financial centre outside of the Gulf Cooperative Council (GCC) and Malaysia who are Islamic
oriented economies.
Islamic financial institutions are distinguished by the restrictions they apply which
differ from conventional institutions. First, the receipt of interest on capital, which is called
Riba, is prohibited. The second principle in Islamic finance is the prohibition of excessive
uncertainty investments or gambling which is called Gharar. Finally, trading or investing in
Haram products such as pork, alcohol, tobacco or weapons is forbidden. However, there are
common Islamic finance instruments which replace traditional investments tools. For example,
bonds are prohibited in Islamic finance, but Sukuk is the Islamic version of it. The prohibition
of bonds comes from that only one party holds the risk of the investment. Therefore, Sukuk is
very similar to bonds with adding profit-sharing methodology to eliminate this cause of
prohibition.
As explained above, Muslims avoid speculation-based investments such as futures and
options which limit the selection availability. Islamic finance has five main principles:
prohibition of interest (such as standard commercial loans), excessive uncertainty (such as
gambling), speculation, risk and return sharing (such as fixed return), and the prohibition of
investing in unethical products (such as tobacco or alcohol). For the Islamic mutual fund
selectivity, it basically invests on stocks that follow Shariah laws. There are financial criteria
for each firm to have to be categorised as Islamic compliance (Hayat and Kraeussl, 2011). First,
the total debt to market value ratio has to be less than 33%, and debt should follow Islamic
rules. Second, cash plus interest to market value ratio has to be less than 33%. Finally, accounts
receivable to market value ratio has to be less than 33%. Islamic mutual funds should only
invest on firms that obey these categories.
Islamic mutual funds are investment vehicles that provide investors with the same
benefits of conventional funds which are diversifications, liquidity, and well-experienced
management. Adding to conventional funds, Islamic mutual funds deploy assets which obey
Islam law “Shariah”. As a result, Islamic fund managers should only invest in a group of
securities that obey Shariah ethics according to the Islamic financial system as explained above.
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Islamic mutual funds have emerged in financial markets since the early 1990s (Merdad
et al., 2016). The Islamic mutual fund sector has experienced a rapid growth and gained
considerable attention due to the increased wealth in the Middle-East region (Hayat and
Kraeussl, 2011). The assets under management were US$800 million in 1994 and increased
rapidly in the next decade to approach US$20 billion in 2008. Therefore, it plays a major role
in filling the gap for investors who cannot direct their assets to conventional funds especially
in Islamic countries.
On the other hand, academic work in Islamic funds is still limited and not well
documented. Islamic funds are still in their early stages in terms of development and growth
compared to conventional funds (Girard and Hassan, 2008). Academics have explored Islamic
funds in terms of methodology and rules that are applied. Most of the studies have concluded
that Islamic funds offer hedging opportunities, especially during financial markets crises. It is
expected that applying Islamic law on funds would have an impact on fund performance and
flow compared to conventional funds because of, for instance, the investment opportunities
that are available. Merdad et al. (2016) investigate the impact of applying Islamic laws on
mutual funds in Saudi Arabia, and they find that Islamic funds benefit from obeying Shariah
rules.
A recent article in the literature provides a general view of Islamic mutual funds
(Hoepner et al., 2017). They investigate a large sample of Islamic equity funds from 20
different markets. Their data covers 265 Islamic funds for a 20-year period, and a three-factor
Carhart model is developed to estimate fund performance. In more developed Islamic financial
markets, Islamic funds are competitive with international funds while funds in Western
financial markets tend to outperform Islamic funds. That can be explained by the type of
investors from different markets, and Islamic countries being more motivated to enhance fund
performance in Islamic markets due to a bigger target market. They also find evidence that
Islamic funds narrow toward growth stocks.
Moreover, Guyot (2011) analyses a sample of equity indexes that follow Shariah rules.
He finds that applying Islamic criteria does not negatively impact the investment allocation
strategies while there is evidence that investors bear extra liquidity cost in a few indexes due
to Islamic rules application. Girard and Hassan (2008) also find that there is no substantial
difference between Islamic and non-Islamic indexes’ risk-adjusted performance. Elfakhani et
al. (2005) examine the performance of 46 Islamic mutual funds from the beginning of 1997
until August 2002. Their results show that 63% of the Islamic fund sample outperform
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depending on the benchmarks and performance measures used. The emerging market category
is found to display the best performance among all categories. As a result, Islamic mutual funds
do not differ significantly from conventional funds, and conventional investors can consider
Islamic funds as an option in their portfolio allocation decisions.
Few studies investigate Islamic mutual funds in Islamic countries such as Malaysia.
Abdullah et al. (2007) examine the differences between Islamic and conventional mutual funds
in Malaysia as one of the leading financial markets in Islamic finance. They apply different
methods to evaluate the funds’ performance and risk. First, they determine that funds were not
able to out-perform the market. Their comparison of Islamic and conventional funds reveals
that Islamic funds underperform their competitors in the bullish period and overperform in the
bearish economic trends. These findings can be interpreted as Islamic funds being limited when
making portfolio allocations, and they were not able to invest in high-risk exposure stocks.
However, these restrictions make Islamic funds less exposed to the market which then reduces
their overall risk level in the crisis conditions. Mansor and Bhatti (2011) explore Islamic mutual
funds in Malaysia by applying a monthly aggregate return to evaluate Islamic and conventional
funds’ performance from 1996 to 2009. The findings illustrate that, on average, the Islamic
funds perform slightly less than their conventional counterparts. Interestingly, funds that follow
Islamic rules are riskier and more volatile.
Hayat and Kraeussl (2011) investigate Islamic equity funds (IEFs) in Malaysia to
analyse the risk and return characteristics. They apply CPAM and different risk-adjusted return
measures for a sample of 145 funds from 2000 to 2009. The findings show that IEFs overall
perform worse than Islamic and conventional benchmarks. The interesting finding in their
study illustrates that Islamic equity funds perform even worse in the bear period which
contrasts with the findings of Abdullah et al. (2007).
Looking at the literature on Islamic mutual funds in Saudi Arabia, academic studies are very
limited due to data issues in the Saudi Arabian financial market. Binmahfouz and Hassan
(2012) analyse 95 equity mutual funds in Saudi Arabia. Their sample consists of 55 of Islamic
funds and 40 non-Islamic funds for a period from 2005 to 2010. The findings when testing the
absolute and risk-adjusted performance for the two fund types do not show any impact of
Shariah compliance on Islamic funds. Moreover, Islamic equity funds beta is statistically
significantly less than the beta for non-Islamic funds in Saudi Arabia. Merdad et al. (2010)
investigate the performance of Islamic funds that are managed by HSBC in Saudi Arabia. Their
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data covers 28 funds from 2003 until 2010. They find that, during the overall period, Islamic
funds underperform other funds, yet conventional funds underperform Islamic funds in the
bearish period. To sum up the findings in Islamic mutual funds literature, funds that obey
Shariah ethics according to the Islamic financial system underperform their counterparts,
especially in bullish market conditions. Islamic fund investment opportunities are limited
compared to conventional funds which explains why Islamic funds cannot outperform
conventional funds. Furthermore, non-Islamic funds are considered less risky because there are
not integrated with the market movement as are conventional funds. Our study will control for
the possible impact of Islamic funds to determine its influence on fund performance and flows.
Summary of previous findings is presented in appendix 6.

2.3.7 Distribution channel
This section sheds light on a new aspect that may affect the performance and selectivity
of mutual funds. Early work in the finance literature focuses on the relationship between fund
flow and performance. Recently, the distribution channel of funds has attracted researchers’
attention as money flow sensitivity and performance may differ based on the fund distributors,
e.g. brokerage firms and banking firms. Before 1980, most funds were provided through
brokerage firms which support their clients with assistance and advice (Rea and Reid, 2003).
Moreover, scholars have documented the distribution channel through multiple sets. It can be
categorised by the sale station which can be either direct sale or not. Another base of the
distribution channel is related to the main business of the fund's provider, e.g. finance firms or
banking firms. There are few studies investigating mutual fund behaviour based on the impact
of the distribution channel (see for example: Rea and Reid, 2003; Korpela and Puttonen, 2006;
Guercio and Reuter, 2014).
Recently, banks have grown substantially in terms of managing mutual funds due to the
significant expenditure in the mutual fund industry and the profitability in such industries. In
addition, banks are engaging in the mutual fund's sector not only to moderate their systematic
risk but also to expand their holdings of other companies to partially diversify their
investments. Early work by Bogle and Twardowski (1980) tries to investigate the performance
difference among distribution channels to compare the performance of institutional groups
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(banks, investment counsellors, insurance companies and mutual funds). Their results suggest
that bank-manged portfolios underperform other institutional groups.
Few studies concentrate on exploring the new aspect of investor preference. There is a
growing literature that sheds light on the investors' allocation behaviour and advice-seeking
(see for example: Lee, 2002; Rea and Reid, 2003; Gallaher, Kaniel and Starks, 2006). They try
to identify the key channels in the financial markets and relate them to investor preference as
it is a dominant player of money flow. Rea and Reid (2003) explain the distribution channels
of the mutual fund industry in detail. They divide the channels into five different ways. The
first is the direct channel which is the case where the transaction is made directly between the
investors and the fund. Second, the advice channel where the investors make their transitions
through financial advisors such as banks or financial planning firms. Third, the supermarket
channel represents the type of brokers that offer mutual fund shares from multiple companies.
Fourth, the retirement plan channel provides a selection of a list of mutual funds for the
participant of the retirement plan. Finally, the institution channel indicates the holding to be
provided to financial institutions or corporations.
Chalmers and Reuter (2010) examine investors preference and decisions when they
chose the channel of investing. The sample spans the data available in the Oregon University
system which provides their participants with different financial services. The findings show
that almost 33% of the system participants prefer to invest through personal one-to-one service
although it applies higher service fees. This result indicates that investors may pay higher fees
to receive a better quality of service. Importantly, less educated and young investors are the
participants who prefer one-to-one service. Gallaher et al. (2006) investigate the impact of
distribution channels on the flow of mutual fund families. They account the distribution
channels based on the average spending on advertising fees (12b-1 fee). The findings suggest
that there is a significant positive relationship between distribution spending and fund flow.
Korkeamaki et al. (2007) examine the impact of advertising and performance on mutual
fund flow. By applying data from the Finnish mutual fund industry, funds advertising level is
estimated by the total dollar spent on media. In their first test, they investigate the effect of past
performance and advertising on flow separately. It is important to note that the results indicate
that neither fund return performance, nor the amount of advertising alone influences money
flow in the Finnish market. When both variables (past return and advertising) are added to the
test, fund cash flow is significantly affected. Moreover, they confirm previous studies in the
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literature that concludes that spending more on advertising motivates and attracts higher money
flow. These findings are in line with Sirri and Tufano (1998) who investigate the influence of
research cost on fund flow and find advertising leads to increased money flow into funds.
Frye (2001) examines the return performance, risk and other fund characteristics of
mutual funds between bank-managed and nonbank-manged funds in the US. Fund monthly
returns are applied in this study for a sample period from January 1991 through September
1999. He found no significant difference in terms of the performance based on the distribution
channel where the bank-managed funds are more likely to attract individual investors. Bank
investors are highly influenced by the reputation of the bank and the advertising.
Yankow et al. (2011) document the relationship between mutual fund flow and
advertising by highlighting the difference between the two distribution channels (direct-market
and broker-sold channels). They find that higher fund flows are associated with advertising
performance for equity funds. Yet, the relationship is weaker with direct-market investors even
if the funds do not perform well. Investors of broker-sold channels direct their money to funds
even without promoting performance. Lee (2002) provides distractive work on the channels of
the 15 main financial services and products using a comprehensive database. The finding
suggests that investors, in general, prefer face-to-face interaction compared to direct marketing.
However, investors tend to prefer direct marketing with financial products such as stocks,
bonds and mutual funds.
Jain and Wu (2000) investigate the implications of advertising on mutual fund flows
and performance. Their sample includes 294 open-end equity funds that use Barron’s or Money
magazine for advertising. This work attempts to test management skills by examining the
performance of the fund post and pre-advertisement period. Furthermore, they test the
influence of advertising on money flow. The findings indicate that advertised funds do not
produce a superior performance which does not support the skilled management hypothesis.
When mutual fund flow is tested, the results exhibit that advertised funds significantly attract
higher money flow.
In the existing literature on mutual fund distribution channels most of the work focuses on the
implications of advertising the funds. However, the type of fund management has received
little attention in the literature which shows a significant scope of research as this factor varies
from market to market. The findings in the existing literature do not provide a clear conclusion
regarding the role of distribution channels. As a result, we attempt to find whether mutual fund
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performance and flow in the Saudi Arabian market are sensitive to the management category.
The mutual fund industry in Saudi Arabia has its own distribution channels which increase the
significance of investigating such a market. There are two channels to distribute funds: bankmanaged funds which are the funds are managed by institutions that provide banking services,
and financial institution-managed funds which are funds are managed by financial firms. There
are 41 institutions in the Saudi Arabian market that offer funds shares (Table 2.3). In this
research (Chapter 6), we address two questions to examine the effect of this aspect. First, the
difference among funds in terms of return performance based on the management category.
Second, the relationship between the money flow and the type of management is examined to
shed light on investors’ behaviour. The findings would be very helpful for management as it
provides information about the asset allocation motivator in the Saudi Arabian market.
Summary of previous findings is presented in appendix 7.
2.4 Chapter Summary
In this chapter, an overview of the development in the mutual fund industry is presented
which includes the recent work in the global market and the Saudi Arabian market. We provide
an extensive view of the historical changes in the Saudi Arabian stock market to help the reader
understand the market current condition. Finally, a review of the existing literature describes
the existing findings and identifies the potential gaps. The literature review is briefly
summarised as following.
•

Overview of the important empirical work that investigates the stock market and the oil
market. We attempt to cover the main results that enhance the readers' knowledge about
the area.

•

Next, a summary of the literature on mutual fund performance including seminal work
and recent studies.

•

Fund flow literature is provided to build our framework and contribute to the existing
literature.

•

The last section presents the empirical studies that examine fund fees, fund size, Shariah
compliance and distribution channels to enhance our model specification. We try to
include evidence from many aspects regarding the sample or method applied.
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Chapter 3 Research Methodology, Empirical Methods and Data
3.1 Introduction
This chapter presents the research approach and method used to approach the research
questions. First, the main questions addressed in this research are stated for each empirical
chapter separately. The second section presents the methods and variables measured along with
a summary of the development of the main models. The last section provides an in-depth data
overview of the Saudi Arabia mutual fund industry and a descriptive outline of the sample
covered in the research.
3.2 Research Questions
Our research questions are divided into two directions. First, we have the main topic
for each empirical chapter examining the key impact on the mutual fund industry in Saudi
Arabia. Second, we have research questions that are developed to understand the main topics
as explained in the hypothesis development section. These research questions are related to
funds’ managerial characteristics and stock market returns in Saudi Arabia. The main topics
proposed are the following.
Q1 “Oil market and mutual fund performance in Saudi Arabia.”
Chapter 4 will investigate the influence of the oil market volatility on mutual fund
performance, and whether fund’s managers are skilled in generating abnormal returns from oil
market fluctuations. We apply multiple volatility estimations to examine the sensitivity with
performance. The findings will help to inform (i) individual investors about managements’
performance and key drivers of fund returns and (ii) academic researchers by providing new
insights from a unique market such as Saudi Arabia.
Q2 “Oil market and mutual fund flow in Saudi Arabia.”
Chapter 5 will provide useful information to fund managers regarding the variables that
affect fund flows, and whether investors risk preference is a key indicator for money inflow
and outflow. Moreover, we examine if annual and subscription fees that apply on mutual funds
influence fund flow. The results will be useful for managing funds’ cash flows and liquidity.
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Q3 “Mutual fund flow and performance and characteristics in Saudi Arabia.”
Distribution channels of the mutual fund industry in Saudi Arabia will be the main topic
of Chapter 6. This research investigates fund flows and performance based on fund
management categories because it is expected that unsophisticated investors will make
irrational decisions as explained in the hypothesis development section. The interaction with
oil market volatility is included to examine the impact on fund flow and return. Moreover, the
impact of mutual fund flow on past performance is examined to find whether unsophisticated
investors direct their money to winner funds as suggested in the finance literature. The findings
will help fund managers expect future flow and the motives for it. This information is needed
for plans to manage liquidity in the funds and for mutual fund participants to understand the
performance of each distribution channel.
3.3 Research approach and method
Our research applies a deductive approach to determine the nature of the relationship
between the theory and the expected application. Based on the deductive approach, the
hypotheses are developed from relevant economic theories which lead to the collection of
appropriate data to either accept or reject the hypotheses (Bell et al., 2018). Therefore, this
empirical study starts with developing the hypotheses of each investigated question then
gathering the relevant data to test the assumptions and finally analysing the results which
follow the deductive approach. Moreover, our study employs quantitative methods in gathering
the data and estimating the examined variables. We collected secondary data on all variables
in this research (data on funds, stock markets and oil market), and secondary data are
commonly used in such research following the literature (see for example: Eling and Faust,
2010; Jank, 2012; Guercio and Reuter, 2014). The approach that is implemented in this thesis
is presented in Figure 3.1.

40

Chapter 3
Figure 3.1
The research approach applied in the thesis

Developing hypotheses based
on the theory

Collecting the appropriate data

Test the developed hypotheses
based on the empirical methods

Findings (confirming or rejecting
the hypotheses)

3.4 Variables Definitions
This section states the empirical models employed in this research to estimate the main
variables to test our hypotheses and answer the proposed questions in the thesis. This study
investigates the mutual fund performance and flow in the Saudi Arabian market. We report the
main methods which are supported by the finance literature for each variable separately. We
include the estimation methods of return performance, fund flow, oil market volatility and fund
beta as the following:
3.4.1

Fund Performance

This research carried out two different estimations of mutual fund performance. Following the
previous literature (see for example: Chevalier and Ellison, 1999; Banegas et al., 2013), we
provide both measures of performance (raw return and risk-adjusted return). Supporting the
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results with two estimations make the conclusion stronger. If the findings are consistent, this
means a precious existence of the relationship. Furthermore, in markets such is Saudi Arabia
which investors are expected to be less financial educated due to the recent development of the
market, the raw return is very important due to the essay access and easier to estimate by
individuals. For the questions that address the drivers of mutual fund flows, it is very important
to include the raw return due to the significant role it plays on investors allocation decisions.
There is evidence in the literature that shows investors are motivated by past raw return
(Shinozawa and Vivian 2015).
Raw return of the fund is used as the first measure of performance. It is calculated as
the compounded return of fund prices (the natural log) following the seminal work in the
finance literature by Jensen (1968). The monthly compounded raw return is estimated as
follows:
𝑃𝑟𝑖𝑐𝑒𝑖𝑡

log 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = Ln (𝑃𝑟𝑖𝑐𝑒

𝑖𝑡−1

(1)

)

Where Ln is the natural logarithm. 𝑃𝑟𝑖𝑐𝑒𝑖𝑡 is the value of the fund share at time t and 𝑃𝑟𝑖𝑐𝑒𝑖𝑡−1
is the value of the fund share at time 𝑡 − 1. The absolute return is winsorized at the top and
bottom 1% to avoid the extreme negative return in some periods.
The second performance measure is the risk-adjusted return (alpha). It provides the abnormal
return after accounting for risk factors and the market benchmark. We apply the US T-bill as
the risk-free rate in our model due to the following reasons. First, in our study period, there is
not risk-free instruments in Saudi Arabia. Therefore, we had to use the most appropriate
economy to be our risk-free benchmark. Second, Saudi Arabia relies only on oil as the major
income for the economy where the oil is traded in US dollars. Third, the exchange rate between
the US dollars and Saudi Riyals is fixed since 1981 until present which shows that the dominant
role the US dollars play on Saudi Arabian local currency (Aleisa and Dibooĝlu, 2002). Finally,
according to the US Treasury Department, Saudi Arabia is the 10th largest foreign holder of
US government bonds by the middle of 2018 which illustrate the impact of the US market on
the Saudi Arabian market. As a result, applying the US T-bill as the risk-free rate in our model
is the most applicable option based on justifications above.
To evaluate mutual fund risk-adjusted return, early studies applied the single factor
model following the capital asset pricing theory (CAPM) developed by Sharpe (1964). The
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capital asset pricing model shows the relationship between systematic risk and a security
expected return. Jensen (1968) applies the CAPM to measure portfolio performance and
evaluates alpha through accounting for market portfolio excess risk-adjusted return:
𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛼 + 𝛽1 (𝑅𝑚𝑡 − 𝑅𝐹𝑡 ) + 𝜀𝑡𝑖

𝑡 = 1,2, … . 𝑇

(2)

𝑃𝑟𝑖𝑐𝑒
Where 𝑟𝑖𝑡 is the log return (log 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = ln (𝑃𝑟𝑖𝑐𝑒
)) on a fund. 𝑅𝐹𝑡 is the risk-free rate of return
𝑖𝑡

𝑖𝑡−1

which is the US three-month T-bill return; 𝑅𝑚𝑡 is the return on market index, Saudi Tadawul
All Share (TASI). Alpha represents the intercept of estimated regression which is the abnormal
return generated from fund manger’s performance.
Theoretical and empirical evidence in the finance literature questions the adequacy of
the single factor model to explain fund performance and ignoring other relative factors. The
literature extended performance measuring by including several risk factors, such as
macroeconomic financial market factors, to improve performance estimation. Fama and French
(1993) develop the 3-factor model which includes two additional risk factors in addition to the
equal-weighted proxy. They added size (SMB) and book to market ratio (HML) to enhance the
explanation of performance movements. Then, to improve pricing error in the single-factor
model and to capture cross-sectional variation in fund returns momentum, Carhart (1997) adds
one more factor to control movements from momentum anomaly (MOM). The Carhart fourfactor model is considered one of the most applied models to calculate mutual fund
performance (Otten and Bams, 2002; Ferreira et al., 2012). As a result, the risk-adjusted fund
performance is calculated as:
𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛼 + 𝛽0 (𝑅𝑚𝑡 − 𝑅𝐹𝑡 ) + 𝛽1 𝑆𝑀𝐵 + 𝛽2 𝐻𝑀𝐿 + 𝛽3 𝑀𝑂𝑀 + 𝜀𝑡𝑖

𝑡 = 1,2, … . 𝑇 (3)

Where 𝑟𝑖𝑡 is the log return in US dollars on of fund 𝑖 in month 𝑡 in excess to the risk-free rate.
𝑅𝐹𝑡 is the risk-free rate of return which is the US three-month T-bill return; 𝑅𝑚𝑡 is the excess

return on the market index in US dollars, Saudi Tadawul All Share Index (TASI); 𝑆𝑀𝐵 (4) is
the return of the equal-weighted average on the three small stock portfolios minus the average
of the returns on the three big stock portfolios; HML (5) is the equal-weighted average of the
returns for the two high market capitalization portfolios minus the average of the returns for
the two low market capitalization portfolios; Mom (6) is the average return on the portfolios of
the highest 30 percent return minus the average return on the portfolios with highest the 30
percent return.
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To construct the three portfolios (SMB, HML and MOM), we divide each stock into
small or large based on their market capitalisation. Firms which have a market capitalisation
above the median are classified as big, and firms with a market capitalisation below the median
are classified as small. In the second portfolio, we divide the firms into three parts: high,
medium and low based on the book to market value. This case classifies the firms based on the
top 30th percentile and the bottom 30th percentile. Firms within the top percentile are
categorised as high, firms in the middle are categorised as medium and firms within the bottom
percentile are categorised as low.
We then create the six value-weighted return portfolios: SL (a monthly return of small
firms in terms of market capitalization and low firms in terms of book to market value); SM (a
monthly return of small firms in terms of market capitalization and medium firms in terms of
book to market value); SH (a monthly return of small firms in terms of market capitalization
and high firms in terms of book to market value); BL (a monthly return of big firms in terms
of market capitalization and low firms in terms of book to market value); BM (a monthly return
of big firms in terms of market capitalization and medium firms in terms of book to market
value) and BH (a monthly return of big firms in terms of market capitalization and high firms
in terms of book to market value).
In the third portfolio, we estimate the momentum by dividing firms into winners and
losers based on the stock return. Firms within the top 30th percentile are categorised as winners,
firms in the middle are categorised as medium and firms within the bottom 30th percentile are
categorised as losers. We then create the four value-weighted return portfolios: SW (a monthly
return of small firms in terms of market capitalization and firms that perform well); BW (a
monthly return of big firms in terms of market capitalization and firms that perform well); SL
(a monthly return of small firms in terms of market capitalization and firms that perform poorly)
and BL (a monthly return of big firms in terms of market capitalization and firms that perform
poorly);

𝑆𝑀𝐵 = 1/3(𝑆𝑚𝑎𝑙𝑙 𝐿𝑜𝑤 + 𝑆𝑚𝑎𝑙𝑙 𝑀𝑒𝑑𝑖𝑢𝑚
+ 𝑆𝑚𝑎𝑙𝑙 𝐻𝑖𝑔ℎ) – 1/3(𝐵𝑖𝑔 𝐿𝑜𝑤 + 𝐵𝑖𝑔 𝑀𝑒𝑑𝑖𝑢𝑚 + 𝐵𝑖𝑔 𝐻𝑖𝑔ℎ)

(4)

𝐻𝑀𝐿 = ½(𝑆𝑚𝑎𝑙𝑙 𝐻𝑖𝑔ℎ + 𝐵𝑖𝑔 𝐻𝑖𝑔ℎ)– ½ (𝑆𝑚𝑎𝑙𝑙 𝐿𝑜𝑤 + 𝐵𝑖𝑔 𝐿𝑜𝑤)

(5)

𝑀𝑂𝑀 = ½(𝑆𝑚𝑎𝑙𝑙 𝑊𝑖𝑛𝑛𝑒𝑟𝑠 + 𝐵𝑖𝑔 𝑊𝑖𝑛𝑛𝑒𝑟𝑠)– ½ (𝑆𝑚𝑎𝑙𝑙 𝐿𝑜𝑠𝑠𝑒𝑟𝑠 + 𝐵𝑖𝑔 𝐿𝑜𝑠𝑠𝑒𝑟𝑠)
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Two aggregate steps are needed to calculate the risk-adjusted returns of equity funds.
The first step is to estimate the Carhart four-factor model time-series regressions for each fund
separately (as funds are not the same in terms of size) and calculate the unexplained variations
(residual) of each fund in each period. The second approach estimates the alpha which is the
abnormal return of funds after accounting for variations related to the four-factor model. Alpha
can then be measured as a sum of the residual and the intercept of the model. If alpha is positive,
it means that a fund outperforms the market and vice-versa. Therefore, the abnormal return can
represent the managers’ skills and contributions to fund performance. Finally, we winsorize
the abnormal return performance at the top and bottom 1% to avoid the extreme effect of
negative returns.
The summary statistics of the four-factor model are reported in Table 3.1. These
indicate that the correlations between factors are very low which implies low impact of one
factor on another factor (multicollinearity). Furthermore, the correlations between market
return and other factors are still low; the highest correlation is between the market excess return
and the momentum factor which is -43%. The Saudi Arabian stock market has a negative return
on average in our sample period. The small stocks and high-value stocks also experienced a
negative mean during our sample period. The monthly return highly varies among the risk
factors; thus the model can explain a significant part of the returns variation. Figure 3.2
illustrates the line variation for the four-factor model.
Table 3.2 presents the statistics of the global four-factor model because some of the
sample funds invest in the global market. The Kenneth R. French website provides indicators
of the four-factor model that represents developed markets of 23 countries and provides
monthly return data in US dollars since 1990. Overall, the global market-adjusted return is
positive while small stocks and high-value stocks have experienced a negative average. The
correlations between the market return and other factors are still low, but the highest correlation
between market excess return and the momentum factor is -36%. Figure 3.3 presents the line
variations for the four-factor model.
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Table 3.1
Summary Statistics of the Carhart four-factor model, January 2006 to July 2017
RMRF is the Saudi Arabian’ Stock market index return (Tadawul) minus the one-month T-bill return for the US.
SMB and HMS are Fama and French factors which includes two additional risk factors (size and book to market).
MOM is a factor that represents return momentum.

Cross-Correlations
Portfolio

Mean

RMRF
SMB
HML
MOM

-0.016
-0.010
-0.023
0.199

Std.
Dev.
0.085
0.081
0.050
0.087

Min

Max

RMRF

SMB

HML

MOM

-0.300
-0.455
-0.274
0.098

0.177
0.277
0.087
0.725

1.00
0.14
0.31
-0.43

1.00
0.01
-0.13

1.00
-0.45

1.00

Table 3.2
Summary Statistics of the Global Carhart four-factor model, January 2006 to July 2017
RMRF is the Stock market index return of the Global index minus the one-month T-bill return for the global riskfree rate from Kenneth R. French website. SMB and HMS are Fama and French factors which includes two
additional risk factors (size and book to market). MOM is a factor that represents return momentum.

Cross-Correlations
Portfolio

Mean

GRMRF
GSMB
GHML
GMOM

0.535%
-0.015%
-0.001%
0.278%

Std.
Dev.
0.045
0.015
0.017
0.036

Min

Max

RMRF

SMB

HML

MOM

-0.195
-0.035
-0.046
-0.244

0.115
0.039
0.048
0.092

1.00
0.09
0.20
-0.36

1.00
-0.11
-0.02

1.00
-0.40

1.00
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3.4.2

Flow

We provide two estimations of the net money flow of the mutual funds in Saudi Arabia.
Flow data is extracted from the Lipper for Investment Management Database, which only
provides monthly data of mutual funds flow. Moreover, they supply their clients with the
percentage of net flows estimations. The estimation method provided by Lipper is shown in
the model (7) below. We will have monthly flows for each fund at the end of the month.
𝐹𝑢𝑛𝑑 𝑓𝑙𝑜𝑤𝑖𝑡 %=

{ 𝑓𝑡 −𝑓𝑡−1 (𝑃𝑡−1,𝑡 )}/√𝑃𝑡−1,𝑡

(7)

𝑓𝑡−1

where 𝐹𝑢𝑛𝑑 𝑓𝑙𝑜𝑤𝑖𝑡 % is the percentage change on a fund from the beginning to the end of the
month t; 𝑓 is the fund size; 𝑃𝑡−1,𝑡 is the fund performance from the beginning to the end of the
month t (period performance includes both capital gain and income distributions reinvested).
Note that, Lipper assume that all sales and redemptions transactions are done in the middle of
the period. Therefore, the result is divided by the square root of the period return.
To ensure that the estimations are accurate, we calculate the mutual fund flows by
eliminating the assumption that all transactions take place in the middle of the period by using
total net assets. We employ model (8) to measure fund flows according to Bergstresser and
Poterba (2002), Frazzini and Lamont (2008), and Shinozawa and Vivian (2015), which will be
used in our regression models.
𝑓𝑙𝑜𝑤𝑖𝑡 %=

𝑇𝑁𝐴𝑖𝑡 −𝑇𝑁𝐴𝑖𝑡−1 (1+𝑅𝑖𝑡 )

(8)

𝑇𝑁𝐴𝑖𝑡−1

where 𝑓𝑙𝑜𝑤𝑖𝑡 % is the percentage change on a fund from the beginning to the end of the month
t; 𝑇𝑁𝐴 is the fund size; 𝑅 is the fund performance including the capital gain and income
distributions reinvested from the beginning to the end of the month t.
From the raw data, we find that many funds exhibit extremely high percentage inflow
and outflow which makes the mean high. This can be attributed to fund mergers or liquidations.
Therefore, we winsorize the net-flow at the bottom and the top 1% and 5%. Summary statistics
are provided for both estimations as presented in Table 3.3. The statistical results indicate that
the mean of mutual fund flow in Saudi Arabia is -0.7% for data that is constructed from Lipper,
and the standard deviation is 8.7% at the 1% winsorizing level. Mutual fund flow has a lower
negative average of 1.2% for flows that are estimated from raw size data. At 5% winsorizing,
the mean flows of Saudi Arabian mutual fund market are -0.9 and -1% based on Lipper and
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my estimations, respectively. In addition, the correlation between flows data from Lipper and
flows data calculated from the size based on equation (8) indicates a perfect positive correlation
between both measures as shown in Table 3.4.
Table 3.3
Summary statistics of mutual fund flows, January 2006 to July 2017
Flow is the Saudi Arabian mutual funds’ net flows as a percentage. Flow winsor1 is the net flows winsorized at
the top and bottom 1%. Flow winsor5 is the net flows winsorized at the top and bottom 5%.
Variable

Obs

Mean

Std. Dev.

Min

Max

Flow

18,320

6019.01

813026.10

-104.98

1.10E+08

Flow winsor1

18,320

-0.007

0.087

-0.391

0.452

18,320

-0.009

0.039

-0.116

0.074

Flow

18,329

61.57

8319.86

-1.12

1.13E+06

Flow winsor1

18,329

-0.012

0.107

-0.627

0.472

Flow winsor5

18,329

-0.010

0.042

-0.129

0.073

Panel A: data from Lipper:

Flow winsor5
Panel B: data measured from funds' size:

Table 3.4
Pairwise correlations between mutual fund flow based on different estimations, January
2006 to July 2017
All correlations are measured at time t for fund flows. Data from Lipper are the data available on percentage net-flows

for management investment. Data measured from funds' size is the result of net-flow estimations based on
equation 8. Flow is the net flows asset of fund i in period t; Flow is the Saudi Arabian’ mutual funds’ net flows as a
percentage. Flow winsor1 is the net flows of fund i in period t winsorized at the top and bottom 1%, and Flow
winsor5 is the net flows of fund i in period t winsorized at the top and bottom 5%.

Correlation matrix
Data from Lipper:
1. Flow
2. Flow winsor1
3. Flow winsor5
Data measured from funds' size:
4. Flow
5. Flow winsor1
6. Flow winsor5

1

2

3

1
0.0336
0.0148

1
0.8025

1

1
0.0393
0.0156

0.0336
0.8746
0.7034

0.0148
0.8091
0.965
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4

5

6

1
0.0393
0.0156

1
0.8308
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3.4.3

Oil Volatility

Data related to the oil market are collected from Datastream. The S&P GSCI indices are
amongst the most widely used benchmarks for commodity markets. Its Crude Oil index is
tradable and provides a reliable benchmark for investors in the crude oil market performance
over time. According to the S&P Dow Jones Indices website “The index comprises the
principal physical commodities that are traded in active, liquid futures markets. In addition to
numerous related and sub-indices calculated on a single-component and multi-currency basis,
thematic baskets such as biofuel and petroleum are available.” Moreover, the S&P GSCI crude
oil index excess return represents a portfolio of crude oil futures contracts’ return to evaluate
oil market volatility. The index uses the world production-weighted basis as its weighting
method, and return on daily contracts is its calculation base (S&P Dow Jones Indices, 2017).
For oil volatility estimations, realized volatility, conditional volatility and volatility
innovations are calculated as volatility measures. First, we compute the realized volatility for
the oil market following French et al. (1987), Schwert (1989), Christiansen, Schmeling et al.
(2012) and Paye (2012). They use the log of realized variance’s square root to evaluate realized
volatility to make it closer to normality. The realized volatility estimation is the total of squared
daily return to approximate the standard deviation of the equity or commodity benchmark for
the frequency in the study. For instance, here, we calculate the realized volatility by calculating
the sum of trading days’ squared return in a month on S&P GSCI crude oil excess return at a
monthly sampling frequency. One of the advantages of applying higher frequency return data
is to enhance the accuracy of volatility valuations for a particular period.
Moreover, the volatility (standard deviation) estimations are more precise because they
only include the returns within the same month. By using the same method for realized
volatility, we eliminate the standard deviation with non-overlapping sampling issues as the rest
of the year monthly returns are not included (French et al., 1987). As a result, we investigate
the monthly impact of oil volatility on mutual funds and volatility is calculated as:
𝑀𝑡

𝑅𝑒𝑎𝑙𝑖𝑧𝑒𝑑 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑖,𝑡 = ∑ 𝑅𝑡2

𝑡 = 1,2, … … , 𝑇

𝑡
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𝑀𝑡

𝑅𝑒𝑎𝑙𝑖𝑧𝑒𝑑 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 = 𝑙𝑛 √∑ 𝑅𝑡2

𝑡 = 1,2, … … , 𝑇

(10)

𝑡

Where R is the daily continuously compound return in the month t for the crude oil market,
and 𝑀𝑡 represents the number of trading days in the month where we use S&P GSCI crude oil
excess return to calculate the compound return.
Second, we evaluate the volatility based on generalised autoregressive conditional
heteroscedasticity (GARCH) model following the empirical works in the literature (see:
Hammoudeh et al., 2009; Arouri et al., 2011; Vivian and Wohar, 2012). This model has
become an important method to analyse assets volatility introduced by Bollerslev (1986).
GARCH allows us to have a volatility measure that can be applied in financial decisions (Engle,
2001).
The first development of the ARCH (Autoregressive Conditional Heteroskedastic)
model is introduced by Engle (1982). This model is built on few assumptions (mean is zero,
past conditional variances are non-constant, and unconditional variances are constant). Based
on these assumptions, recent information can be applied to forecast next period variance which
suggests that conditional variances are influenced by the recent previous period. The ARCH
conditional mean and variance are presented as the following:
𝑦𝑡 = 𝑋𝑡 𝐵 + 𝜀𝑡

(11)

2
ℎ𝑡2 = 𝑤 + ∝1 𝑦𝑡−1

(12)

The second development of this method is GARCH (Generalized Autoregressive
Conditional Heteroskedastic) that is introduced by Bollerslev (1986). This method is consistent
with the ARCH in including past information to estimate next period variance. The GARCH
model adds one more factor to the equation. It allows the past conditional variance to affect the
current conditional variance. As a result, we will use GARCH (1.1) to assess the conditional
volatility and squared residuals as the following:
2
2
ℎ𝑡2 = 𝑤 + ∝1 𝑦𝑡−1
+𝛽ℎ𝑡−1

(13)

𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑉𝑜𝑙𝑡𝑖𝑙𝑖𝑡𝑦 (𝐶𝑉) = ℎ𝑡 = √ℎ𝑡 2 ∗ 100

(14)

𝜀𝑡 = 𝑦𝑡 − 𝑋𝑡 𝐵

(15)

51

Chapter 3
2
Where 𝑤 is a constant; α and β are the parameters; ℎ𝑡2 is the variance on time t; 𝑦𝑡−1
is the

previous return and 𝜀𝑡 is the residual. We can calculate the squared residuals (or innovations)
form the conditional mean equation. For volatility estimations, we apply the GARCH model
only to produce the conditional volatility of the oil market and squared residuals (innovations)
based on the S&P GSCI crude oil index. Volatility innovations which are extracted from the
conditional mean equation (15) are used as the unexpected shocks of oil volatility.
Table 3.5 shows summary statistics for the oil return, realized volatility, conditional
volatility and squared residuals (or innovations). Based on the S&P GSCI crude oil index, the
oil market return has a negative mean for the period from the beginning of 2006 to July 2017.
The monthly average monthly return is -1.5%. As we explained earlier, we have three different
measures for oil volatility. The first measure is the realized volatility which has a negative
mean of -1.23 where the standard deviation for this estimation is fairly high compared to
conditional volatility which can be attributed to the method used (sum of all trading compound
return in a month), 21% on average. The second is the conditional volatility which has an
average of 9.3%, while the Squared Residuals (unconditional) has lower volatility, 0.08% on
average.
Table 3.5
Summary Statistics of oil data, January 2006 to July 2017
Oil prices data are from S&P GSCI crude oil excess return. Conditional volatility and Squared Residuals are
evaluated from the GARCH model. Oil return is based on log return, and realized volatility is based on the sum
of trading days’ squared return in a month on S&P GSCI crude oil excess return.

Variable
Oil Return
conditional Volatility
Squared Residuals (innovation)
Realized Volatility

Obs
138
139
138
139

Mean
-0.015
0.093
0.008
-1.232

SD
0.095
0.021
0.013
0.218

Min
-0.393
0.056
0.000
-1.742

Max
0.243
0.168
0.063
-0.607

Figure 3.4 illustrates the fluctuations in the crude oil index for our sample period with
the most dramatic drop at the end of 2008. The largest drop reached approximately 40% which
was in the same period as the global financial crisis. However, the oil market had a quick
recovery to approach the highest monthly return in the period under-investigation which was
before the first half of 2009. Figure 3.5 and Figure 3.6 show the fluctuations based on the
different oil volatility measures (conditional volatility and realized volatility). Figure 3.7
presents innovations based on GARCH (1,1).
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Figure 3.4
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Figure 3.7
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Fund Beta

In some of the specifications used in this research, we need to estimate funds’ exposure
to the oil market volatility. However, data about asset allocations and holding of the funds are
not available which led us to create an indicator or a proxy of funds return to oil return exposure.
Therefore, the average oil market return and the average return of each fund are calculated in
the entire investigated period then the beta of each fund to the oil market movements. The
estimations account for the previous 36 months period for fund return and oil return; thus funds
that have operation period less than three years are excluded in this calculation. We then
develop a dummy variable for the funds that are more impacted by the oil market returns. We
rank the funds based on the beta and divide them into three categories (low, medium and high
exposed funds). The top third represents the funds that are most exposed to the oil market price
changes. The beta of each fund is assessed by the models indicate below:

Cov(x, y) =
𝑉𝑎𝑟𝑦 =

[(𝑋𝑖 − X𝑚 ) ∗ (y𝑖 − y𝑚 )]

(16)

(n − 1)

(𝑦𝑖 −𝑦𝑚 )2

𝐵𝑒𝑡𝑎 =

(17)

𝑛

Cov(x, y)

(18)

𝑉𝑎𝑟𝑦

Where Cov(x, y)is the covariance between the return of the fund and the return of the oil market;
𝑥𝑖 is the average return of fund; x𝑚 is the average return of all funds; y𝑖 is the average return of
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the oil market; y𝑚 is the average return of the oil market of the entire period; n is the number
of funds; 𝑉𝑎𝑟𝑦 is the variance of the oil market.
3.5 Data Sources
The main data source in our study is extracted from the Lipper investment management
database. It is one of the biggest mutual funds’ data sources. It provides a large amount of
information related to the mutual fund industry. Lipper is the best source that contains
information about the Saudi Arabian industry. Fund prices of different evaluation frequencies,
fund flows, fund size and other fund characteristics such as fund names, asset types and many
other variables are available in Lipper. It provides data about all funds that are active and
liquidated which eliminates the common bias when measuring mutual fund return
(survivorship bias). Importantly, however, some of the variables are not available in Lipper for
emerging markets such as Saudi Arabia. Holding allocation and weekly flows, for example,
are not provided. Nevertheless, we use Lipper as the main source for all data that are related to
funds (fund price, net flow, size, fees, age, geographic focus and Sharia compliance).
Fees information has a lot of missing data; thus we try to fill this gap from different
sources. Management fee and subscription fee are investigated in this research. Tadawul (the
Saudi stock exchange) is used to find the terms and conditions reports for specific funds that
have no fee data in Lipper. The Bloomberg Market website is also for dead funds as the
Tadawul website removes dead funds from their database. For fund flows, Lipper provides
estimated data based on the assumption that all transactions have been done in the middle of
the month as explained in the method section. As a result, we estimate funds net flows based
on raw size data from Lipper to enhance consistency.
The second database that is used in this study is Datastream. It provides enormously
useful information related to financial markets, fixed income markets, indices and economies.
We extract data for the Saudi Arabian stock market from Datastream to calculate the Carhart
four-factor model as explained in fund performance measures. We evaluate each factor (market
index, size, book to market ratio and momentum) as they are not available in the Kenneth R.
French website. Finally, we use the S&P GSCI crude oil excess return as the benchmark for all
oil volatility estimations. In our sample, there are equity funds that are managed in Saudi Arabia
but invest in global markets. A Global four-factor model is added to our tests, and global data
are extracted from the Kenneth R. French website.
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3.6 Data Description
The mutual fund industry in Saudi Arabia is new compared to developed markets such
as the US and UK. According to the Lipper database, the first fund in Saudi Arabia was
established in late 1979. It was in the money market sector, and the growth of the mutual fund's
industry in the 1980s was fairly slow in terms of new funds launched. There were only 12 new
funds in that decade with 10 of them focused on the money market. The main growth of the
mutual fund industry in the Saudi Arabian market was in the 1990s. At the end of 1999, the
mutual fund industry had grown rapidly in terms of a number of funds and fund size to reach
85 funds with 73 new funds established in the 1990s alone. At the end of 2016, there were 408
funds. The first available data on fund size in the Lipper database are from 2005 with a total
asset value of US$8.3 billion. The total asset has increased considerably to $US 23 billion at
the end of 2016.
This study examines the open-end equity mutual funds in the Saudi Arabian market. All
data that are related to mutual funds in our study are extracted from the Lipper for Investment
Management database. We focus on equity funds as it is the largest asset type managed in the
Saudi Arabian mutual fund industry. As can be seen in Table 3.6, there have been 416 funds
traded in the Saudi Arabian market in different asset types with 274 funds still active at the
time of data collection. There are 256 equity funds in our sample which is about 60% of the
total fund assets before making any restriction based on funds age or size. Of our 256 sample
funds, 175 are currently active. The yearly active funds in our sample have approximately
doubled, from 92 to 175 active funds, from the beginning of 2006 until mid-2017. There are
121 funds investing in the Saudi Arabian stock market which counts for around 50% of all
equity funds traded in Saudi Arabia.
Table 3.7 shows the number of active funds and size of equity mutual funds in the Saudi
Arabian market at the end of the year from 2006 until 2016. Overall, the number of funds is
growing gradually annually to be 181 funds by the end of 2016. However, the size of the equity
mutual funds market decreases by approximate 50% from 2006 until 2016. This raises the issue
of whether the funds market size is getting smaller because of the money outflow or capital
losses from the stock markets which is the focus of my investigation in Chapter 5. It is
important to mention that the Saudi Arabian stock market lost more than half its size from 2007
to 2008 (from US$12985.5 million in 2007 to US$6621 million in 2008). We can attribute this
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loss to the global financial crisis as almost 50% of the funds managed in the Saudi Arabian
market invests in international markets.
We collect the data on a monthly basis for several reasons. First, the availability of
weekly data in Saudi Arabia is poor. There are many missing data compared to monthly data.
Therefore, the required data on the Saudi Arabian stock market are not available on a less than
monthly basis. Our research mainly examines the mutual funds’ industry in Saudi Arabia.
Funds’ performance and flows are the variables in my study, while data on fund flows are only
available on a monthly basis and performance weekly data contains huge missing. Moreover,
data for the Saudi Arabian stock market has a lot of missing weekly data compared to monthly
data. Applying our tests based on monthly data is consistent with the literature (Ferreira et al.,
2012; Barber et al., 2016).
Table 3.6
Summary of the number of funds based on asset type, July 2017
Asset type
Equity
Bond
Commodity
Mixed Assets
Money Market
Real Estate
Other
Sum

Active
170
8
0
32
44
15
6
281

Active & Liquidated
256
14
1
45
68
24
8
416

Table 3.7
Summary of active funds by the year-end and size
Year means the last day of each year. Number of funds represents the active funds in each period. Size represents
the total net asset in millions of dollars by the end of each year.

Year
2006
2007
2008
2009
2010
2011
2012
2013

Number of funds
100
108
132
136
148
150
145
144
57

Size (Million USD)
12105.22
12985.48
6620.76
7742.59
8386.52
7191.81
7014.87
8921.45
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2014
2015
2016

155
178
181

9588.00
8860.13
6067.28

Second, our research mainly examines the relationship between oil volatility and
mutual funds’ performance and flows. Monthly data better capture the interaction between the
oil market and mutual fund market and reduce bid-ask effect biases from daily data as
suggested by Arouri and Nguyen (2010). Moreover, as we are studying oil market volatility,
monthly data are commonly used to recognise shocks compared to daily data which may have
negligible changes. Finally, the valuation days of funds vary (daily, twice weekly, or once
weekly), so we will not have a fixed day of valuation which we need to adjust for days valuation
differences. Using monthly data eliminates this issue. Importantly, survivorship bias is an
important issue in mutual fund research (see for example: Brown and Ross, 1992; Elton, Gruber
and Blake, 1996). As we indicated before, we apply monthly data for funds price and other
variables in this research. As a result, we will include all available equity funds that have
existed in our sample period to eliminate this bias.
Our sample spans all equity funds that are available from the beginning of 2006 until
mid-2017. The global financial crisis period is included in the study as the Saudi Arabian
economy is a main supplier of oil, and the oil market is a global commodity that is influenced
by the world’s economic events. The Saudi Arabian stock market did not receive an impact
from the global financial crisis because the market is considered an emerging market, and most
affected countries were developed markets (Bank For International Settlements, 2010), but oil
is a global commodity that was influenced by the financial crisis. We choose the beginning of
the sample period to be in 2006 for a few reasons. First, data availability does not allow us to
investigate further back than 2006. Second, the biggest crisis in the Saudi Arabian stock market
was in 2005-20061, so unsophisticated individual Investors would move to mutual funds as a
useful investment instrument because of the experienced management and diversification
ability of mutual funds. Therefore, the mutual funds industry in Saudi Arabia received higher
attention from the investors and regulators after the fall of the stock market capitalisation.
Therefore, the finalised study covers 256 equity funds for a period from January 2006 until
July 2017, and total asset approximately US$6.1 billion at the end of our sample period. The

1

When the market lost almost 50% of its market capitalization, further details in the introductions section
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length of the examined period is in line with the finance literature (see for example: Garyn-Tal,
2015; Barber et al., 2016).
3.7 Descriptive Analysis of the Data

Our study empirically analyses the monthly equity mutual fund performance of Saudi
Arabian equity funds. As mentioned at the beginning of this chapter, all funds data come from
the Lipper for Investment Management database which provides data on active and dead funds,
so our sample is survivorship bias-free. We restrict our sample to funds that have at least 12
months operating period, so two funds are excluded as they were launched in early 2017.
Therefore, the sample explores 256 funds over the January 2006 to July 2017 sample period
with 175 active funds and 81 liquidated funds.
Table 3.8 presents summary statistics of mutual fund performance and the main
variables applied in Chapter 4. On average, mutual funds that operated in the Saudi Arabian
market during our study period have a slight positive monthly return close to zero (0.07%),
which is a raw return before adjusting for risk factors. We use the US three-months treasury
bill as a risk free-rate for funds that invest in the Saudi Arabian stock market and non-Saudi
investment assets funds as the Saudi Riyal is connected directly to US dollars. We then estimate
the risk-adjusted return (alpha) following the Carhart (1997) four-factor model. The average
abnormal return is 1% per month which means mutual funds in Saudi Arabia perform better
than the market. This result contradicts the literature which indicates that fund managers cannot
outperform market return (see for example: Gruber, 1996; Malkiel, 2003). It is important to
note that despite the huge gap between funds’ raw return and risk-adjusted return, the standard
deviation for both measures is close to each other and experiences extensive time variation.
The maximum return in the sample is approximately 58% in the first month of 2017 for The
Investor Al-Hurr Saudi Equity fund.
As we explain in the variables measures section (section 3.4), flow data express high
and lows outliers, so we winsorize fund flow at the top and bottom 5% level for the main
examination. The Saudi Arabian mutual fund exhibits an average 1% monthly outflow for our
sample period with a standard deviation of 4%. One of the main issues that is addressed in this
thesis is the impact of oil volatility on mutual fund performance (Chapter 4) and on mutual
fund flow (Chapter 5). Table 3.8 presents an overview of the oil volatility data. Conditional
volatility (CV) of the oil market has a much higher average than realized volatility (0.09 and 59
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2.44, respectively), and oil volatility exhibits high volatility based on standard deviations. The
second half of 2008 shows the highest time variation in oil volatility in the investigated period.
The oil market has an average negative return of around 1.5% monthly. That is expected
because of the huge drop in oil prices which is attributed to supply shocks as explained by
Kilian (2009).
Table 3.8
Summary statistics of mutual fund performance and other variables, January 2006 to
July 2017
Obs is the number of observations for the study period; Mean is the average of our sample, Std. Dev. is the sample
standard deviation and Min and Max are minimum and maximum values, respectively. Raw return is the return
of fund i in period t before adjusting for the risk-free rate and risk factors; Risk-adj. Return is fund alpha based on
the 4-factor model of fund i in period t; Flow is net fund flow of fund i in period t; Size is the log of total fund
asset of fund i in period t; Annual Fee is the yearly annual management fee in percentage; Initial fee is the fee
when first investing in a fund; Islamic represents a dummy variable for funds that apply Islamic rules(1);
Geographic is a dummy variable for the geographic focus of funds assets, 1 represents funds that invest in the
Saudi Arabian market. Oil return is the return of oil market based on S&P GSCI crude oil excess return; SQ.
Residual is the squared residuals of conditional mean on the GARCH model; CV is the conditional volatility based
on the GARCH model; RV is realized volatility which is measured by the sum of total compound return of total
trading days and Age is the total years since the fund launched.

Variable
Raw Return
Risk-adj. return
Flow
Size
Annual Fee
Initial Fee
Islamic
Geo. Focus
Oil Return
RV
CV
Innovations
Age

Obs.
19,900
19,900
18,329
18,413
34,889
33,082
35,584
35,584
35,328
35,584
35,584
35,328
35,584

Mean
0.0007
0.011
-0.010
-0.012
1.644
1.476
0.680
0.473
-0.015
-1.232
0.093
0.009
8.676

Std. Dev.
0.078
0.062
0.042
0.257
0.441
0.909
0.467
0.499
0.095
0.218
0.024
0.018
6.477

Min
-2.354
-2.288
-0.129
-6.806
0.000
0.000
0.000
0.000
-0.393
-1.742
0.056
0.000
0.000

Max
0.580
0.612
0.073
13.935
3.000
3.000
1.000
1.000
0.243
-0.607
0.246
0.152
25.000

Different fees in the Saudi Arabian mutual funds vary from one type to another. As
shown in Table 3.8, the average management fee is approximately 1.6% which is slightly
higher than international markets such as the US and UK, around 1.5%. Moreover, based on
the available data, the mean initial fee is 1% which is the same as the US market charges in
2015. It is important to note that there are many missing data for fund fees that we filled based
on each fund’s official terms and conditions reports. Many funds charge investors when they
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decide to liquidate their shares. Redemption fees exist on Saudi Arabian funds with an average
of 0.6%. It is considered to cover emergency costs coming from quick sales and to prevent
investors from being careful when they want to sell out their shares.
Funds size, which includes the flows and growth of funds assets, has a net asset value
of 0.1%. In general, net-size is decreasing in our sample period with a substantial time variation
as the standard deviation is 25%. It is important to mention that the average total asset value
halved from the beginning of our sample (US$115 million) to the end (US$33 million). Also,
the mean fund age is almost nine years while the oldest fund has been operating for more than
25 years. Of the 256 sample funds, 173 follow Shariah rules and 135 do not hold domestic
assets (almost 50% of the total sample).
Table 3.9 indicates the main variables based on geographic investment focus. Domestic
funds represent funds that invest in their home country’s equity market, and international funds
represent funds that invest in countries or regions other than their local market (invest
regionally or globally). First, approximately 50% (135 funds) of the sample funds are invested
in international stock markets, with a higher raw return of 0.2% compared to -0.08% for
domestic funds. However, the risk-adjusted return is higher for domestic funds and both are
able to beat the market. Both fund types experience a negative net-flow, 0.81% and 1.3% for
international funds and domestic funds, respectively. The total fund asset is US$5807.7 million
at the end of July 2017, and the total international asset is worth $US1663.9 million while
domestic funds have a total asset of US$4143.9 million (71% of the total asset value of equity
mutual funds). Net size decreases for international and domestic funds in the investigated
period, 1% on average. Management fees and initial fees are close in terms of percentage
applied, but domestic funds are slightly higher for both fees. Finally, the mean age for
international funds is three years longer than equity funds that invest in the Stock market in
Saudi Arabia.
Table 3.10 presents the summary statistics on equity mutual funds in the Saudi Arabian
market based on asset status for the sampling period from January 2006 until July 2017. Almost
68% (175 funds out of 256) of the sample are still active. Overall, active equity funds in our
sample exhibit higher mean return, but active and liquidated funds were not able to beat the
market. The monthly mean net-outflows for active and liquidated funds were 0.9% and 1.3%,
respectively. It is important to note that the initial fee for liquidated funds is 35% lower than
active funds, and they experienced a decrease in total funds assets compared to active funds.
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The average fund age is approximately nine and seven years for active and liquidated funds,
respectively.
Table 3.9
Summary statistics of mutual fund performance and other variables by fund investment
focus, January 2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample. Raw return is the
return of fund i in period t before adjusting for market risk; Risk-adj. Return is fund raw return minus the market
return of fund i in period t; Flow is net fund flow of fund i in period t; Size is the log of total fund asset of fund i
in period t; Man. Fee is the annual management fee; Initial fee is the fee when first investing in a fund and Age is
the total years since the fund launched.

Variable
Raw return
Risk-adj. return
Flow
Size
Man. fee
Initial fee
Age

International funds
Obs
Mean
11,398
0.0018
11,398
0.0108
10,490
-0.0081
10,646
-0.0121
18,487
1.6331
17,514
1.4286
18,765
10.1287

Domestic funds
Obs
Mean
8,502
-0.0008
8,502
0.0128
7,839
-0.013
7,767
-0.011
16,402
1.770
15,568
1.529
16,819
7.278

Table 3.10
Summary statistics of mutual fund performance and other variables by fund asset
status, January 2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample. Raw return is the
return of fund i in period t before adjusting for market risk; Risk-adj. Return is fund raw return minus the market
return of fund i in period t; Flow is net fund flow of fund i in period t; Size is the log of total fund asset of fund i
in period t; Man. Fee is the annual management fee; Initial fee is the fee when first investing in a fund and Age is
the total years since the fund launched.

Variable
Raw return
Risk-adj. return
Flow
Size
Man. fee
Initial fee
Age

Active funds
Obs
Mean
15,543
0.0009
15,543
0.0132
14,539
-0.009
14,535
-0.007
24,186
1.689
24,047
1.633
24,325
9.391

Liquidated funds
Obs
Mean
4,357
-0.0001
4,357
0.0061
3,790
-0.013
3,878
-0.031
10,703
1.717
9,035
1.058
11,259
7.463

Table 3.11 shows the summary statistics of the main variables for Islamic funds that
apply Sharia rules and conventional funds that have no restrictions. As explained in the
literature review chapter, Islamic funds are restricted to investing in companies that follow
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Sharia principles. Riba which is the interest on capital (or loans), Gharar which is gambling or
excessive uncertainty investments, and Haram products (for example pork or tobacco) are the
main ethics that Islamic finance forbids. Our data set consists of 174 funds that are Shariacompliant which represents 68% of the total fund sample. Importantly, the total size of Islamic
funds by the end of our study period is US$4255.3 million while conventional funds have a
total asset value of US$1552.4 million. That two-fold difference demonstrates the importance
of Islamic finance in a culture such as Saudi Arabia. The descriptive analysis illustrates that
both conventional funds and Islamic funds out-perform the market, but Islamic funds riskadjusted return is higher than conventional funds, on average 1.4% and 0.7%, respectively.
There is a huge difference in the risk-adjusted return between conventional funds and
Islamic funds. This can be explained by the target market size to invest in (Abdullah et al.,
2007; Hoepner et al., 2011). For instance, traditional funds would have to choose from the all
listed firms in the market while Islamic funds need to make sure that the selected investment
obeys the Shariah laws which means that non-Islamic funds find more opportunities to generate
abnormal return. Furthermore, diversifying the conventional fund portfolios are easier than
Islamic funds because of no limitation when making portfolio allocations. This is ample
evidence in the literature supporting that Islamic funds underperform their competitors (see for
example: (Merdad et al., 2010; Hayat and Kraeussl, 2011; Binmahfouz and Hassan, 2012).
Also, the mean of the monthly flow is -1% for both fund types. The management fee is slightly
higher for Islamic funds with a mean of 1.7% while conventional funds have an average
management fee of 1.6%. Finally, conventional funds have four years higher age on average
than Islamic funds.
Table 3.12 presents pair-wise correlations, and, overall, raw return and risk-adjusted
return have close correlations with other variables. The only outlier is with fund age where raw
return has a low positive relationship with age, and risk-adjusted return has a low negative
relationship with a higher magnitude. Equity mutual funds raw return and risk-adjusted
performance have a fairly low correlation with net fund flows. The risk-adjusted return
experiences a slightly higher correlation with net fund flows. Noticing the correlation between
oil market and fund performance, which is the main test in our study, we find that oil prices
drive mutual funds performance as there is a positive correlation between oil market return and
both funds returns.
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Table 3.11
Summary statistics of mutual fund performance and other variables in funds that
follow Islamic principles or conventional funds, January 2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample. Raw return is the
return of fund i in period t before adjusting for market risk; Risk-adj. Return is fund raw return minus the market
return of fund i in period t; Flow is net fund flow of fund i in period t; Size is the log of total fund asset of fund i
in period t; Man. Fee is the annual management fee; Initial fee is the fee when first investing in a fund and Age is
the total years since the fund launched.

Variable
Raw return
Risk-adj return
Flow
Size
Man. fee
initial fee
Age

Islamic funds
Obs
Mean
12,569
0.0007
12,569
0.0143
11,689
-0.010
11,745
-0.010
23,769
1.722
22,796
1.592
24,186
7.412

Conventional funds
Obs
Mean
7,331
0.0007
7,331
0.0071
6,640
-0.011
6,668
-0.015
11,120
1.645
10,286
1.220
11,398
11.686

Interestingly, the raw return has a slightly stronger correlation with oil return and all oil
volatility measures. That demonstrates the possible indication raw return may have with the oil
market. The correlations between both oil volatility measures (conditional volatility by
GARCH and realized volatility) and fund raw return str very close to each other (-0.21). Almost
the same result is found between risk-adjusted performance and both oil volatility measures.
The most correlated variables in terms of the oil-fund relationship are between squaredresiduals (innovation) and mutual fund performance with -0.26 and -0.24 for raw and riskadjusted returns, respectively. Moreover, there is a positive correlation of 0.44 between realized
volatility and innovation which is expected as they are unconditional volatility measures.
Management fee has a fairly low negative correlation with both raw and adjusted
mutual fund returns while the correlations with initial fee have the opposite direction as
indicated in Table 3.12. Finally, the risk-adjusted return has a much lower negative correlation
with funds age than raw return (0.014%) while raw return has a low positive correlation with
the age of equity mutual funds in Saudi Arabi.
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3.8 Chapter Summary
This chapter presents the methods and describes the data used in the empirical chapters
(Chapter 4-6) of this thesis. We started the chapter by introducing the key questions for each
empirical chapter in this research and the potential outcomes for key stakeholders. The main
section of this chapter presents the empirical methods used to evaluate the variables under
investigation. It provides a link between previous work in this area and the following work in
the next chapters. All models are supported by their original sources and explained in detail.
The data sources used throughout are presented as they are highly credible sources. Finally, we
presented an overview of the mutual fund industry in Saudi Arabia and provided a descriptive
analysis of our sample which covers all equity mutual funds from January 2006 until July 2017.
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Table 3.12
Pairwise correlations between mutual fund performance and other variables, January 2006 to July 2017
All correlations are measured at time t for fund performance and other variables. Raw return is the return of fund i in period t before adjusting for market risk; Risk-adj. Return
is fund raw return minus the market return of fund i in period t; Flow is net fund flow of fund i in period t; Size is the net of total fund asset of fund i in period t; Man. Fee is
the annual management fee; Initial fee is the fee when first investing in a fund; Red. Fee is the redemption fee as a cost of exiting the fund (liquidity cost); Oil return is the
return of oil market based on S&P GSCI crude oil excess return; SQ. Residual is the squared residuals of conditional mean on GARCH model; CV is the conditional volatility
based on GARCH model; RV is realized volatility which is measured by the sum of total compound return of total trading days and Age is the total years since the fund
launched.

Correlation matrix

Raw return
Risk-adj
return
Flow
Size
Man. fee
initial fee
Oil return
SQ. Residual
CV
RV
Age

Raw
return
1.000
0.987
0.018
0.217
-0.003
0.007
0.353
-0.260
-0.210
-0.207
0.005

Risk-adj.
return

1.000
0.026
0.216
-0.001
0.015
0.335
-0.246
-0.198
-0.196
-0.014

Flow

Size

Man.
fee

1.000
0.440
-0.028
-0.001
0.024
-0.034
-0.007
-0.039
0.047

1.000
-0.010
-0.001
0.126
-0.085
-0.058
-0.088
0.006

1.000
0.086
0.001
0.002
0.003
0.016
-0.143

Initial
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fee

Oil
return

1.000
-0.003
-0.002
-0.003
0.003
0.019

1
-0.4804
-0.2304
-0.3383
0.0147

SQ.
Residual

1
0.2714
0.4425
0.0174

CV

1
0.4334
0.0132

RV

1
-0.025

Age

1
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Chapter 4 Empirical Analysis and Results - Impacts of Oil Volatility on the
Performance of Mutual Funds in Saudi Arabia
4.1

Introduction
This chapter presents the results of the first major research question in this thesis which

investigates the effect of oil market volatility on mutual fund performance. This work is an
extension of the finance literature on the mutual fund industry which started in the early 1990s
by addressing new questions and influences on fund performance. Mutual fund performance is
well documented in the finance literature (see for example: Carhart, 1997; Daniel et al., 1997;
Busse, 1999; Babalos, Mamatzakis and Matousek, 2015), but there is still scope for more
research in the sector. This chapter addresses the effect of oil volatility, as a new factor, and
fund characteristics on mutual fund performance industry in the Saudi Arabian market.
In this chapter, our focus is first on the volatility of the oil market and the vital role of
the Saudi Arabian economy in the oil industry. We then examine how fund managers trade
based on oil market volatility. In addition, manager skills are investigated to determine who
can generate abnormal returns based on market conditions. The aim is to investigate the
relationship between mutual fund performance and oil market volatility. The findings will help
to understand managers’ behaviour in different market conditions, and if they can outperform
the market.
Second, we extend the empirical analysis to see whether the impact of the oil market
volatility on mutual fund performance varies based on two funds characteristics. The first is
whether the relation between fund performance and oil volatility differs based on funds
investment geographic location focus. We include this characteristic because of 50% of the
data sample are funds that invest globally. The second is whether funds that follow Islamic
finance rules receives higher influence from the oil market volatility as Saudi Arabia is an
Islamic country and considered as one of the largest Islamic finance centres. This chapter
provides three estimations of the oil volatility, and two estimations of return performance.
Finally, the results of mutual fund return performance determinates are presented. We
investigate the relationship between fund flow and fund performance in the Saudi Arabian
market as the findings are mixed and vary from market to market as discussed in the literature
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review chapter (see Chapter 2 for more information). Different characteristics such as size, age,
Islamic compliance and geographic focus are included in multiple model specifications.
This chapter makes a significant contribution to the finance literature from different
standpoints. We will be the first, to the best of our knowledge, to examine the relationship
between the mutual fund industry and the oil market. Therefore, our research will fill the gap
of whether the oil market has an impact on the mutual fund industry. The significance of this
study increases building on a strong focus on the literature on the oil market and stock market
relationship due to the important role of the equity market and oil market globally. The
association between these two markets is well established in the literature. However, the equity
mutual fund industry is directly impacted by the oil market as managers should be able to
reallocate their holdings and find other opportunities when the market is riskier. Thus, are fund
managers able to overperform the benchmarks when the oil market is highly volatile and vice
versa? The importance of this question increases from the fact that Saudi Arabia is the largest
oil exporter in the world.
Furthermore, empirical studies on developing markets need more attention as most of
the work in the finance literature concentrates on developed markets. This is the first study that
investigates the equity mutual funds industry in the Saudi Arabian market in terms of including
an extensive list of funds characteristics, covering all active and liquidated equity funds for a
sample period longer than ten years. The Saudi Arabian stock market has grown rapidly in the
past decades to be one of the largest economies in the Middle East as well as being the largest
oil exporter. Therefore, examining such an important economy would be beneficial for
financial specialists, investors, and portfolio managers. As there is little past evidence on the
Saudi Arabian market and emerging economies compared to studies in developed markets,
such as the US and UK, we will adjust the evaluating model of mutual fund performance to be
applicable in such emerging markets.
Section 4.2 outlines the development of the research hypotheses followed by section
4.3 briefly describing the data and model specifications (detailed descriptions are found in
Chapter 3). The results are presented in section 4.4 with robustness checks described in section
4.5. Section 4.6 presents a summary of the chapter.
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4.2

Hypotheses Development
In this chapter, we investigate the relationship between mutual fund performance and

oil market volatility, and how fund managers can outperform the market based on oil prices
and volatility. This relationship can be explained through multiple stages of oil market impacts
on mutual funds return. Economic theories are applied to describe the effect of the market on
the mutual fund industry through the equity market. Thus, different hypotheses are developed
in this chapter as presented below.
4.2.1 Oil Market and Stock Market Return
There is a large body in the finance literature that has investigated the links between oil
prices and stock market returns (see for example: Jones and Kaul, 1996; Jiménez-Rodríguez et
al., 2005; Park and Ratti, 2008; Arouri and Rault, 2012). Most studies have suggested that oil
price shocks have a significant impact on equity markets. The direction of the effect varies
depending on countries reliance on oil. Importing countries are influenced negatively by higher
oil prices (see for example: Sadorsky, 1999; Park and Ratti, 2008; Filis et al., 2011). The
findings are interpreted using the economic theories of asset evaluation. Equity prices are
evaluated by future discounted cash flows which are influenced by oil price shocks. As
importing countries consider oil as an input in their production costs, this means higher costs
when oil prices increase.
In contrast, little attention has been given to the relationship between oil price changes
and stock market returns in major exporting countries such as Saudi Arabia. For oil-exporting
counties, the findings are different because higher oil prices should escalate economic
development, government spending, and consumer spending. Bjørnland (2009) suggests that
increases in oil prices represent a transformation of wealth from oil importers to oil exporters
which then depends on what type of oil producers they are. If they are governments, as in the
case of Saudi Arabia, it will lead to an increase in government spending and economic
development in the domestic economy which would influence the equity market. As a result,
higher oil price is expected to increase equity market returns in Saudi Arabia. Therefore, oil
prices should have a positive impact on stock market return.
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4.2.2 Oil Market Volatility and Stock Market Volatility
In the finance literature, oil volatility has become an important topic for researchers.
Oil volatility and its influence on stock markets have a significant impact on investor and
financial institution behaviour. Recent studies have examined whether oil shocks or oil
volatility explain stock markets volatility. Most empirical papers have established that there is
volatility transmission from oil markets to stock markets (see for example: Malik and Ewing,
2009; Vo, 2011; Degiannakis et al., 2014; Diaz et al., 2016). For example, Kang et al. (2015)
studied the effect of oil shocks on the US stock market return and volatility. The findings
suggest that aggregate demand shocks and specific demand shocks have a negative impact on
market return and volatility, while oil supply shocks positively influence market return.
On the other hand, oil volatility impacts on stock market volatility may differ in oilexporting countries. Malik and Hammoudeh (2007) studied the transmission of oil price shocks
on the equity markets in Saudi Arabia, Kuwait and Bahrain. In the case of Saudi Arabia, they
found that there is a significant transmission of oil shocks to stock market returns. Also, Saudi
Arabia is very sensitive to oil shocks which is expected for an economy that is the largest oil
exporter in the world. However, higher oil prices or volatility would lead to higher market
volatility at a higher frequency because the oil industry is the most substantial economic sector
of the Saudi Arabian economy. Ninety percent of the entire Saudi Arabian income is from
exporting oil. This fact illustrates how much oil shocks matter for such an economy. Moreover,
Saudi Arabia was the largest crude oil exporter in 2015. As a result, higher oil volatility should
have a positive impact on stock market volatility in Saudi Arabia. Higher oil volatility leads to
higher equity market volatility
4.2.3 Oil Volatility and Mutual Fund Return (Key hypothesis)
Since mutual fund performance has become a primary concern in the finance literature,
examining what affects fund performance attracts researchers’ attention. Many studies have
attempted to determine the key factors that drive fund performance. This study will investigate
mutual fund performance from different perspectives. We examine the impact of oil market
volatility on mutual fund performance in Saudi Arabia. Most studies in the literature address
the oil price shocks in relation to stock markets (see for example: Sadorsky, 1999; Hammoudeh
and Aleisa, 2004; Park and Ratti, 2008). Accordingly, we can build our hypothesis based on
economic theories as explained in section 4.2.2 which suggest that asset pricing and stock
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markets returns are indirectly affected by oil shocks because asset prices and stock prices are
evaluated by the discounted future cash flows, and cash flow of firms would be affected by oil
price volatility (Jones and Kaul, 1996; Bjørnland, 2009). The interest rate impacts the future
discount rate through monetary policy to control for inflation as a result of the oil price shocks
(Bernanke et al., 1997). For example, if the interest rate increases, firms require a higher rate
of return which lowers their future cash flow and this leads to reduced stock prices (Arouri and
Nguyen, 2010).
Accordingly, we can apply the same theory on equity mutual funds in Saudi Arabia for
several reasons. First, all data covered in our sample belong to equity funds classification which
is more than 60% of the entire mutual fund of the industry in Saudi Arabia (CMA Annual
Report, 2015). Second, 90% of the Saudi Arabia entire income is from exporting oil which
illustrates the extensive role of the oil market in the Saudi Arabian economy. Finally, Saudi
Arabia is one of the largest crude oil exporters in the world. Higher oil volatility is expected to
increase equity market volatility as explained in the previous section. Prior studies find that
higher stock market volatility decreases unexpected equity market return (Busse 1999). An
unexpected change in market volatility negatively affects unexpected stock market return
(French et al., 1987). Hence, higher oil volatility negatively impacts equity mutual fund
absolute return as the market becomes riskier because equity funds return is directly impacted
by equity market changes. This leads to the development of hypothesis H4.1 presented below.
H4.1: High oil market volatility has a negative impact on mutual funds absolute return in Saudi
Arabia.
4.2.4 Can Mutual Funds Outperform the Market Based on Oil Volatility?
Evaluation of mutual fund performance has generated a large body of studies in the finance
literature. Most studies examine fund performance in terms of characteristics impact on fund
return (see for example: Elton et al., 2012; Babalos et al., 2015; Garyn-Tal, 2015; Barber et
al., 2016). The findings differ depending on the investigated fund’s characteristics as explained
in Chapter 2. Investors pay fund managers fees for managing their assets, and they expect that
managers will outperform the market to compensate for the applied expenses. Some previous
studies show that there is no evidence that mutual fund managers can outperform the market
(Treynor and Mazuy, 1966; Central, 2004). However, skilled managers may be able to
outperform the market if they exhibit some selection ability. Managers should shift their fund
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composition based on the market direction. For instance, if managers think the market is going
to rise, they should increase their portfolio volatility to the equity market and reduce their
holdings of other assets such as bonds. Mutual fund managers can monitor oil volatility to
forecast equity price changes. Therefore, if most of a fund’s assets is exposed to oil prices, the
fund will be impacted heavily by oil volatility and shocks.
Consequently, fund managers in Saudi Arabia can set their investment allocations and
decisions based on oil movements. For example, a fund that invests in oil-oriented industries,
such as oil exploration or refining, will be highly sensitive to oil shocks and volatility. The
impact also differs if companies use oil as an input or output in their production. Fund managers
usually add oil-sensitive stocks to diversify their portfolios and to profit from the influence of
oil price changes on the stock market. Arouri et al. (2011) found that the risk-adjusted
performance of funds improves if oil assets are added to a well-diversified portfolio. Their
findings illustrate that mutual fund performance is affected by oil prices and volatility. As
explained in the previous section, higher oil volatility is associated with higher market volatility
in Saudi Arabia; therefore, it is expected that funds that have higher oil exposure in Saudi
Arabia will be impacted heavily. Listed companies that use oil as an input in their productions
will be negatively influenced by higher oil prices because it means higher costs for such
companies and vice-versa. As a result, fund managers should account for oil volatility in their
analysis when they set their portfolio allocations. As shown in the literature, higher oil prices
have a negative impact on the equity market return. Fund managers can gain profit from trading
based on oil volatility. They can increase fund exposure to the oil market (more equity) to gain
abnormal returns if they expect oil volatility will positively impact stock prices and vice-versa.
This leads to hypothesis H4.2 as presented below.
H4.2: Skilled fund managers gain abnormal profit in the case of high and low volatile oil
market from trading on oil-sensitive stocks.
4.2.5 Islamic Fund Performance
There is a great scope for investigating the Islamic fund return performance as the
Islamic finance industry has grown rapidly (Hayat and Kraeussl, 2011), but the prior literature
has not provided enough evidence on Islamic mutual funds compared to conventional funds.
The findings in the funds that obey Shariah rules are mixed. Most of the results in the finance
literature suggest that Islamic funds do not perform significantly differently from conventional
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funds (Girard and Hassan, 2008; Guyot, 2011). However, as it has been strongly demonstrated
in the literature relating to size, flow and performance, fund managers can overperform the
market and other funds by allocating smart investment opportunities. In the case of Islamic
funds, it is harder to identify investment opportunities as there are fewer options compared to
non-Islamic funds. If there are valuable investment opportunities for non-Islamic companies or
projects, Islamic funds are not allowed to invest in them. Therefore, Islamic funds are
anticipated to perform lower than non-Islamic funds as demonstrated by Mansor and Bhatti
(2011). As Islamic funds make up 50% of our sample, and the Saudi Arabian market is
considered one of the largest Islamic markets, investigating Islamic fund return performance
would bring new insights to the literature. This leads to the following hypothesis H4.3
presented below.
H4.3: Islamic mutual funds underperform the market and other conventional funds in Saudi
Arabia.
4.2.6 Fund Size
One of the most examined topics in the mutual fund literature is the impact of size on
fund flow and performance. The findings for this relationship are still debatable. There is
evidence that size affects performance (see for example: (Chen et al., 2004; Ferreira et al.,
2012; Babalos et al., 2015). Results in this area illustrate that mutual fund performance declines
when fund size increases, and this result can be attributed to liquidity issues. However, the
literature also demonstrates that mutual funds can benefit from size increase due to a few
elements. First, obtaining valuable information for lower cost (economies of scale effect).
Second, the brokerage commissions decline when the size of fund increases (Brennan and
Hughes, 1991; Indro et al., 1999). Third, the expenses ratio is lower for large fund sizes due to
bigger trading volumes and position (Dellva and Olson 1998).
As a result, investigating the effect of fund size on mutual fund performance in Saudi
Arabia enhances the contribution of this research. To the best of our knowledge, this study will
be the first to examine the relationship between fund size and mutual fund performance in the
Saudi Arabian market. Also, adding fund size to our analysis would control for the variation
from size on funds return. It is expected that fund size positively impacts mutual fund
performance due to fact that the Saudi mutual fund industry is still developing, and the
opportunities are available to allocate in such markets. Moreover, half of the funds in our
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sample invest in international markets, so the fund managers can take advantage of
diversification by combining securities from the local market and international markets. As a
result, the fund managers would not face an issue when the size increases. This is reflected in
hypothesis H4.4 presented below.
H4.4: Mutual fund size has a positive relationship with fund performance in Saudi Arabia.
4.2.7 Fund Fees
Fees applied on funds are considered one of the most important factors found to affect
mutual fund performance and flow. Fees on funds have received little attention compared to
other factors that affect fund performance. Several studies investigated the relationship
between mutual fund performance and fees (see for example: Barber et al., 2005; Khorana et
al., 2009; Garyn-Tal, 2015; Mansor et al., 2015), however, there is no consistent result whether
fees can influence fund performance. Studying fees impact on fund performance and flow is
important when controlling for variations when fund performance and flow are investigated.
Building our argument from the literature, fund fees are expected to negatively influence
mutual fund risk-adjusted return, and managers do not compensate investors for the expenses
they pay. Thus, it is expected that the risk-adjusted return is negatively related to fund fees.
This can be seen in hypothesis H4.5 presented below:
H4.5: Mutual fund fees have a negative impact on funds risk-adjusted return in Saudi Arabia.

4.3

An Overview of The Data Description and Model Specifications

4.3.1 Sample Description
This chapter examines the publicly traded open-ended mutual funds in Saudi Arabia.
Our study empirically analyses the monthly mutual fund performance of the Saudi Arabian
equity funds. We examine all equity funds in Saudi Arabia from January 2006 to July 2017,
and the sample contains 175 active funds and 81 dead funds which were active the liquidated
before 2017, 256 funds in total. The period of the sample includes the Global financial crisis
as the Saudi Arabian economy mainly relies on oil which is a global commodity and the bubble
in the Saudi Arabian stock market in 2006. According to the Bank For International Settlements
(2010) report, the Saudi Arabian market was not affected by the global equity market because
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the Saudi Arabian market is considered an emerging market and most affected countries were
developed markets.
We start our investigation period in 2006 for several reasons. First, data availability is
limited for the periods before 2006. Second, we expect unsophisticated investors in the
financial market, and there was a bubble in the Saudi Arabian stock market in 2005-20061.
Investors would consider mutual funds as a useful investment vehicle because it is wellmanaged and diversified; thus they convert to mutual funds after the sharp fall of the local
stock market. Finally, the number of equity funds that operated between 2005 and 2007
increased by 37%.2 The final sample of our study covers 256 equity funds monthly data for a
period from 2006 until mid-2017, and the total asset is approximately US$ 6.1 billion at the
end of our sample period. The length of the examined period is consistent with the average
length in the finance literature (see for example: Garyn-Tal, 2015; Barber et al., 2016; Brown
and Wu, 2016).
Table 4.1 presents the descriptive statistics of the variable applied in this research. Raw
return is the natural log return of fund adjusting for the risk-free rate and risk factors. Mutual
funds in the Saudi Arabian market experienced a slightly positive return for the period from
the beginning of 2006 until the middle of 2017. The average raw return is 0.07% monthly
which means the equity funds, in general, were gaining a positive return in the investigated
period. Importantly, the risk-adjusted return, which is estimated by the Carhart four-factor
model, has a different conclusion. The mean of alpha, which measures the abnormal return, is
approximately 1% and suggests that equity funds in Saudi Arabia were able to beat the market
between January 2006 and July 2017. It is worth noting that the maximum of the raw return
and risk-adjusted return are close while the average is hugely different. For extensive
information about the data description, see Chapter 3. Oil return is the return of oil market
based on S&P GSCI crude oil excess return which had a negative return of 1.5% in the period
investigated. RV is the realized volatility which is measured by the sum of total compound
return of total trading days. CV is the second oil volatility estimation which represents the
conditional volatility based on the GARCH model. Innovation represents the shocks on oil
prices which is the squared residuals of conditional mean on GARCH model. Flow is the net

1
2

When the market lost almost 50% of its market capitalization, further details in the introduction section.
2005 was 76 funds while 2007 had 104 funds.
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flow for fund i from equation (8) in Chapter 3 which has an average of 1% from 2006 until
July 2017. Size is the natural logarithm of the total asset value in millions.
Table 4.1
Summary statistics of the main variables of the sample, January 2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample, Std. Dev. is the sample
standard deviation and Min and Max are minimum and maximum values, respectively. Raw return is the return
of fund i in period t before adjusting for the risk-free rate and risk factors; Alpha is a fund’s risk-adjusted return
based on the 4-factor model of fund i in period t. Oil return is the return of oil market based on S&P GSCI crude
oil excess return; RV is the realized volatility which is measured by the sum of total compound return of total
trading days; CV is the conditional volatility based on the GARCH model; Innovation is the squared residuals of
conditional mean on GARCH model, and Flow is the net flow for fund i from equation (8) in Chapter 3. Size is
the natural logarithm of the total asset value in millions.
Variable

Obs

Mean

Std. Dev.

Min

5%

25%

75%

95%

Max

Raw Return

19,900

0.0007

0.060

-0.228

-0.108

-0.025

0.036

0.091

0.143

Alpha

19,900

0.0117

0.042

-0.117

-0.061

-0.010

0.036

0.079

0.120

Oil Return

19,810

-0.0154

0.095

-0.393

-0.204

-0.067

0.052

0.116

0.243

RV

19,900

-1.2315

0.218

-1.742

-1.567

-1.383

-1.073

-0.842

-0.607

CV

19,900

0.0926

0.021

0.057

0.076

0.080

0.096

0.142

0.169

Innovations

19,810

0.0086

0.014

0.000

0.000

0.001

0.009

0.043

0.064

Flow

18,329

-0.0100

0.042

-0.129

-0.129

-0.016

0.002

0.073

0.073

Size

18,686

2.7357

1.730

-9.934

-0.151

1.527

3.914

5.749

8.765

4.3.2 Model Specification
To analyse the determinants of the Saudi Arabian mutual fund performance, this paper
applies several regression specifications. These include oil volatility measures with return
performance, oil volatility and performance based on geographic focus and Islamic funds, and
multivariate tests with a large list of control variables. In some model specifications, we include
lagged oil volatility, oil return, and lagged fund return as explanatory variables to control their
impact on return performance. We also include multiple lagged return to determine the
persistence of fund performance. Raw return and risk-adjusted return (the three-month U.S.
Treasury bill is applied as a risk-free rate) are applied in our study to analyse if there are
differences of the relationship with oil market volatility depends on the return measure
considered. We include the local four-factor model to control for the Saudi Arabian stock
market fluctuations, and Global three-factor model and momentum are added to the regression
model as 50% of our funds sample is investing in global markets. We report the results using
pooled regressions with robust standard errors to control for heteroscedasticity and
autocorrelation.
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Our first model examines the impact of oil volatility on mutual fund raw performance
and alpha (risk-adjusted return following the Carhart four-factor model estimations). The
results are reported for univariate regressions and multivariate regressions including different
control variables; lag of oil volatility, oil return, lag of fund return. We also test for the impacts
of previous fund returns (different lags) on mutual fund performance in the Saudi Arabian
market. Our performance testing estimation model is presented as follows:
𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕 + 𝜷𝟐 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚 𝒊,𝒕−𝟏 + 𝜷𝟑 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕
+𝜷𝟒 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜺𝒕𝒊

(1)

Where 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is the dependent variable defined as a raw return or the riskadjusted return for fund i at time t ; 𝑜𝑖𝑙 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑡 is a crude oil market volatility (conditional
volatility, realized volatility, innovations; 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is a crude oil market return; and 𝜀𝑡𝑖 is
an error term (residual). We then include different control variables to eliminate the impact on
fund performance. This specification provides evidence on hypothesis 4.1 by testing 𝛽1 ≠ 0, if
𝛽1 = 0 then there is no link between the oil market volatility and fund performance.
The first specification compares the results between raw performance and alpha. As
explained in the hypothesis development section, to the best our knowledge, the impact of oil
volatility on mutual fund markets has not been tested; hence, we develop our hypothesis
following the stock market literature as we only examine equity funds. In the stock-oil market
literature, there is evidence of a strong negative relationship (see for example: Sadorsky, 1999;
Hammoudeh and Aleisa, 2004; Bjørnland, 2009). Therefore, we anticipate a negative
relationship between oil market volatility and mutual fund performance (both raw and riskadjusted performance). We also include up to three lags of fund return to establish the length
of the mutual fund return performance persistence. There is evidence which shows that the
performance tends to persist ( see for example: Bergstresser and Poterba, 2002; Białkowski
and Otten, 2011).
The next model reports the relationship with the inclusion of different interactions. We
expect that the fund return performance relationship with oil volatility differs with fund
characteristics. First, we will run a pooled regression for funds based on investment location
separately (local or global market asset). We anticipate a higher impact of oil market volatility
on Saudi Arabian mutual funds that invest in the domestic stock market for two reasons. First,
according to official reports, 90% of the entire Saudi Arabian income is funded from exporting
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oil which indicates the significant role of the oil industry in the Saudi Arabian economy.
Moreover, Saudi Arabia was the largest crude oil exporter in 2015 as shown in the previous
chapter. The second test in this model will differentiate funds that obey Islamic rules to
establish whether the relation between oil volatility and performance would be different. We
anticipate that Islamic funds are less impacted by oil volatility compared to conventional funds
as the conventional funds are more exposed to international markets.
The second model specification examines the management skills to generate abnormal
returns based on the oil market conditions. We test the interaction between the lagged riskadjusted returns based on oil volatility condition to identify whether managers can perform in
the high and low volatility conditions. It is expected that managers can trade based on the oil
market to gain abnormal returns as H4.2 shows. Thus, our next testing model is presented as:
𝑨𝒃𝒏𝒐𝒓𝒎𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚𝒕 + 𝜷𝟐 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚𝒕−𝟏 +
𝜷𝟑 𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝑨𝒍𝒑𝒉𝒂 𝒊,𝒕−𝒊 + 𝜷𝟒 𝑶𝒊𝒍 𝑴𝒂𝒓𝒌𝒆𝒕 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 𝒊 +
𝜷𝟓 𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝑨𝒍𝒑𝒉𝒂 𝒊,𝒕−𝒊 ∗ 𝑶𝒊𝒍 𝑴𝒂𝒓𝒌𝒆𝒕 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 𝒊 +
𝜷𝟔 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 + 𝜷𝟕 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕−𝟏 + 𝜺𝒕𝒊

(2)

Where 𝐴𝑏𝑜𝑟𝑚𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is the dependent variable defined as the risk-adjusted return
for fund i at time t ; 𝑜𝑖𝑙 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑡 is a crude oil market volatility (conditional volatility,
realized volatility, innovations; 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is a crude oil market return; 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑙𝑝ℎ𝑎 𝑖,𝑡−𝑖
is the lagged 3 or 12 months risk-adjusted return; 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is a crude oil market return;
𝑂𝑖𝑙 𝑀𝑎𝑟𝑘𝑒𝑡 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 represents whether the oil market condition is high or low and 𝜀𝑡𝑖 is an
error term (residual). This specification provides evidence for hypothesis 4.2 by testing 𝛽4 ≠ 0,
if 𝛽4 = 0 then there is evidence of the managers' skills.
The next model tests the relationship between investment characteristics and mutual
fund performance. Previous studies found a relationship between fund characteristics. Thus our
next testing model is presented as follows:
𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚𝒕 + 𝜷𝟐 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚𝒕−𝟏 + 𝜷𝟑 𝒇𝒍𝒐𝒘𝒔𝒊,𝒕−𝟏
+𝜷𝟒 𝑺𝒊𝒛𝒆𝒊,𝒕 +𝜷𝟓 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 + 𝒃𝟔 𝑰𝑪𝒊 + 𝒃𝟕 𝑮𝑬𝑶𝒊 + 𝒃𝟖 𝒂𝒈𝒆𝒊𝒕
(3)

+𝒃𝟖 𝒇𝒆𝒆𝒔𝒊 + 𝜺𝒕𝒊

Where 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is the dependent variable defined as a raw return or the riskadjusted return for fund i at time t ; 𝑜𝑖𝑙 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑡 is a crude oil market volatility (conditional
volatility, realized volatility, innovations); 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡−1 is an independent variable defined as the
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net money flow into fund i at time t. 𝑆𝑖𝑧𝑒𝑖,𝑡 is the fund’s size which is the natural logarithm of
total asset value of fund i in period t; 𝐼𝐶 is a dummy variable represents that Islamic compliance
funds (funds that apply Shariah rules); 𝐺𝐸𝑂 is a dummy variable represents a funds investment
geographic focus (Saudi Arabian market or abroad); 𝑎𝑔𝑒 is the age of a fund in years; and 𝑓𝑒𝑒𝑠
is a fund’s annual fees charged to investors which is decided by the fund’s management and
initial fees which are the subscription cost. This model provides evidence for hypotheses 4.5,
4.6 and 4.7 by testing tests 𝛽𝑖 ≠ 0, if 𝛽𝑖 = 0 then there is no relationship between the investment
characteristics and mutual fund performance.
At the fund level, the finance literature has examined the relationship between fund
performance and different characteristics. A positive relationship between fund flow and
performance is revealed and supported by the smart money hypothesis (Gruber, 1996); hence,
we expect a positive impact of mutual fund flows on the future fund return as Ferreira et al.
(2012) found for non-US funds. There is a consistent result in the prior literature of a negative
relationship between performance and fund size due to liquidity costs and luck investments
opportunities (Yan, 2008). However, there are studies that suggest that fund size has a positive
effect on fund performance. We anticipate a positive relationship in the Saudi Arabian market
as it is not a developed market, and investment opportunities should be available. Large funds
would have more benefits in terms of cost cuts and big investment opportunities (Ferreira et
al., 2012).
We anticipate a positive impact of older funds on their return as they would have more
experience. Furthermore, building from the finance literature, fund fees are expected to impact
mutual fund return negatively, and managers do not compensate investors for expenses they
pay (see for example: Barber et al. 2005; Garyn-Tal 2015; Mansor et al. 2015). Thus, it is
expected that the risk-adjusted return is negatively related to fund fees. As the Saudi Arabian
market is considered an Islamic market, it would be important if we include an Islamic variable
in the test. The existing mutual fund literature is limited regarding Islamic mutual funds. It is
expected that there is a negative relationship between fund performance and obeying the
Islamic rules because of limited opportunities when funds make their allocations (Abdullah et
al., 2007). In this model, we include a dummy variable to distinguish the impact on funds that
invest in conventional funds or Islamic funds.
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4.4

Empirical Results

4.4.1 Raw Return
4.4.1.1

Return Performance and Oil Market Volatility
In this section, we provide the initial analysis of mutual fund raw performance for Saudi

Arabia. Most papers in the literature investigate fund performance that is estimated by riskadjusted return (see for example: Carhart, 1997; Ferreira et al., 2012; Babalos et al., 2015). As
the main purpose of this study is to investigate the mutual fund performance relationship with
oil volatility, we report our results for both raw return and alpha (abnormal return) in the next
section. There are few prior studies on fund raw return performance compared to risk-adjusted
return (see for example: Chevalier and Ellison, 1999; Banegas et al., 2013). As previously
mentioned, funds raw return experience a slight positive performance in our study period with
an average of 0.7% monthly. Importantly, the average monthly return is much higher than the
monthly equity market return. The raw performance of the Saudi Arabian stock market index
(Saudi Tadawul All Share) has a monthly negative mean of -0.6% which illustrates that mutual
funds have performed better than its benchmark for the study period based on the raw return.
Next, we run the regression between the raw return of equity mutual funds which is measured
by the log return and oil market volatility.
As presented in chapter 3, we have three different measures for oil volatility
(conditional volatility, volatility innovations and realized volatility). All oil estimations are
driven from the S&P GSCI crude oil excess return on a monthly basis. First, we test the impact
of oil volatility on mutual funds raw performance for every volatility estimation using pooled
regressions. The second test applies the return in the pooled regressions to find oil volatility
impact on mutual fund performance variations in Saudi Arabia which are robust to the inclusion
of control variables. Oil market return, lagged fund return, and lagged oil market volatility are
included in this analysis to control for the variation of each variable.
The first estimation is based on the realized volatility which includes the sum of squared
returns for all trading days in the month. Table 4.2 presents initial pooled regressions results
for the effect of oil market realized volatility on equity funds raw return in Saudi Arabia as the
estimation model of realized volatility expresses an enhancement of volatility assessments (see
for example: Christiansen et al., 2012; Paye, 2012). The regressions’ results reveal that oil
market realized volatility has a negative impact on mutual funds raw return. The coefficient of
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oil volatility is approximately -0.07, and it is highly statistically significant at the 1% level.
Therefore, higher oil market volatility negatively influences the equity mutual funds in Saudi
Arabia. The relationship is consistent with our hypothesis that the equity market is influenced
negatively by higher volatility. That is attributed to the increase of uncertainty in the market
which is in line with previous work showing the spill-over from the oil market to the stock
market in Saudi Arabia (see for example: Hammoudeh and Aleisa, 2004; Jouini, 2013). The
oil realized volatility is highly significant and explains about 6% of the variation of raw fund
performance by itself (see model 1 in Table 4.2). The relationship can be explained by the
important role that the oil market plays in the Saudi Arabian market; thus the transmission of
the volatility of the oil market would be in the equity market. Busse (1999) suggests that the
stock market unexpected return decreases when volatility increases, and this could be the same
for a market such as Saudi Arabia.
In the literature, the GARCH model has been considered as a powerful method in
estimating commodity and financial securities volatility. Conditional volatility based on the
GARCH (1.1) is widely used to estimate historical and forecast oil market volatility (see for
example: Jouini, 2013; Kang et al., 2015). It includes the lagged unexpected shocks of the
conditional mean plus lagged conditional shocks. Table 4.2 also presents the results of the
relationship between conditional volatility and funds raw performance. We find that the impact
of oil market volatility on fund performance is statistically significant which consistent with
the previous studies that find oil spill-over effect on stock market return (see for example:
Malik and Hammoudeh, 2007 for Gulf equity markets; Arouri et al., 2012 for European
markets). We find that the oil conditional volatility has a negative influence on funds raw
return, and this result is in line with the recent literature on the oil-stock market relationship
(Kang et al., 2015). The coefficient of conditional volatility is -0.72 and has the same effect
direction but with a larger magnitude than the realized volatility coefficient (-0.07). The result
is significant at the 1% level and explains almost the same percentage of raw return variation
as realized volatility explains, i.e. the R-squared is 0.063. Overall, the finding suggests that
funds raw return is more sensitive to conditional volatility changes than realized volatility, and
this can be attributed to the effect of conditional volatility that accounts for the lagged volatility
along with unexpected shocks as shown in equation 14 (see Chapter 3 for more information).
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Table 4.2
Pooled regression of equity mutual funds raw performance on oil volatility
This table reports pooled regressions of mutual fund raw return on oil market volatility. Oil prices data is from
S&P GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared return
in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1).
Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based on log
return. Raw return is the log return of fund i in period t before adjusting for the risk-free rate. Constant is the
intercept of the model. R-squared is the coefficient of determination.
VARIABLES
RV

Model 1.1
-0.069***

Model 1.2
-0.058***

(0.002)

(0.003)
0.032***

Lag RV 1

Model 1.3

Model 1.4

-0.718***

-0.521***

(0.022)

(0.021)
0.111***

Model 1.5

Model 1.6

-0.788***

0.147***

(0.050)

(0.039)
-0.690***

(0.003)
CV
Lag CV 1

(0.020)
Innovations
Lag Innovations 1
Oil Return
Lag Oil Return 1
Lag Raw Return 1
Constant
Observations
R-squared

-0.084***
(0.003)
19,900
0.064

0.225***
(0.005)
0.003
(0.006)
0.004
(0.011)
-0.029***
(0.003)
19,553
0.193

0.067***
(0.002)
19,900
0.063

0.243***
(0.005)
-0.018***
(0.005)
0.033***
(0.011)
0.042***
(0.003)
19,553
0.205

0.007***
(0.000)
19,810
0.032

(0.038)
0.249***
(0.005)
-0.011**
(0.005)
0.017
(0.011)
0.009***
(0.001)
19,553
0.195

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The last estimation of oil volatility is the innovations (squared residuals by GARCH
(1.1)) to test its effect on mutual fund performance in the Saudi Arabian market. The innovation
is estimated as the difference between the actual and predicted volatility, and the volatility, in
this case, is the unexpected shocks based on GARCH restrictions. Model 5 presents a consistent
relationship between oil market volatility and fund raw performance with the other oil volatility
measures (realized and conditional volatility). The finding suggests oil volatility is negatively
associated with fund return and can be a dominant predictor of equity funds’ raw return in
Saudi Arabia. The univariate pooled regression shows a negative reaction of equity fund return
with a coefficient of -0.78, and the finding is highly statistically significant at the 1% level.
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The result is consistent with the existing literature that higher oil volatility is associated with a
negative impact on equity return.
To sum up, the results of the univariate pooled regressions in models 1, 3 and 5 show
that the oil market volatility measures (realized volatility, conditional volatility and
innovations), based on S&P GSCI crude oil excess return, have a negative impact on equity
mutual funds’ raw return in Saudi Arabia. However, they are different in terms of the
magnitude, where the innovations have the largest impact on funds raw performance.
Conditional volatility also influences funds return, but with lower magnitude than the squared
disturbances. In the GARCH (1.1) model, Bollerslev (1986) includes the values of a prior
period conditional variance to the size of lagged of unexpected squares disturbances which is
established by Engle (1982). As a result, adding the first lag of unanticipated squared errors
may reduce the magnitude of the volatility effect in fund raw return. Table 4.2 indicates that
oil market innovation has the largest impact on the Saudi Arabian mutual funds return.
In models 2, 4 and 6, we include additional variables to test their impact on mutual
funds raw performance, and whether they improve the accuracy of variations caused: these are
oil market return (log oil return based on the S&P GSCI crude oil index); the first lag of the oil
market and the first lag of oil volatility and the first lag of raw funds return (log funds price).
By applying multivariate pooled regressions, all models provide better explanations of
performance variations. Overall, the empirical results suggest that equity funds return is
sensitive to oil volatility changes. The coefficients indicate a negative relationship between oil
volatility shocks and the return of equity mutual funds in the Saudi Arabian market. The
findings of multivariate regressions are consistent with the univariate regressions’ findings for
all different volatility estimations (realized volatility and conditional volatility), but squared
residuals change to positively influence the return in the same period and negative in previous
period which indicate volatility innovations take longer time to transmit the effect to the equity
fund industry.
In addition, we include oil market return as its relationship with stock market returns is
well documented in the finance literature (see for example: Kilian and Park, 2009; Arouri et
al., 2011; Filis et al., 2011). Therefore, the oil market return is included to control for the
possible effect on fund performance as our sample is concentrated only on equity funds. The
result suggests that oil market return plays a dominant role in driving mutual funds raw return.
The findings indicate that a 1% increase in oil return leads to at least 22% increase in funds
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monthly return as the coefficients on the oil return are 0.22, 0.24 and 0.25 for models 2, 4 and
6, respectively. Consistent with our hypothesis, the findings illustrate that oil return and equity
funds return are positively correlated in the Saudi Arabian market; these outcomes are in line
with literature (see for example: Malik and Hammoudeh, 2007; Bjørnland, 2009). This
relationship may be attributed to the concept that wealth transforms from one economy to
another and the dependence of the Saudi Arabian economy on oil exports. All results are highly
statistically significant at the 1% level.
Moreover, we include the first lag of oil volatility in the regression models to control
for the associated implication of previous oil volatility on funds raw return. The findings show
a low positive impact of realized oil volatility and conditional volatility compared with
concurrent volatility, which is statistically significant at the 1% level, where lagged innovations
have a significant negative relationship with funds return. Based on the multivariate
regressions, lagged volatility of innovations is the only variable that presents a negative
relationship with funds raw performance, and the magnitude is very close to the current
volatility in the univariant regression. This result is line with Chiou and Lee (2009) who find a
negative impact of unexpected shocks of WTI on S&P 500 returns.
The next results indicate that the first lagged raw return performance is not statistically
significant for the models that include realized volatility and innovations, but when we control
for previous month raw return in model 4 (which presents the relationship between the
conditional volatility and raw return), the finding suggests a small positive persistence of raw
return as shown in Table 4.2. Due to the inconsistency of fund performance persistence, we
expect that the previous month raw return cannot predict future performance. This may be
attributed to our data frequency which is monthly, so fund prices correct themselves which
means the arbitrage opportunity disappears quickly. As a result, fund raw return cannot be
predicted by the previous period, and this leads to a new question of whether fund performance
can be predicted at higher frequencies data (weekly or daily) if the data are available in the
future, the regulators recently apply strict rules for mutual funds disclosure in the Saudi Arabian
market (Alkhaldi, 2015).
Mutual funds raw return persistence is examined to determine whether performance can
predict more than one month using pooled regressions as shown in Table 4.3. Interestingly, the
results suggest that the second lag and the third lag of raw return can predict the current fund
performance, and the findings are highly statistically significant for all models. However, we
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find a negative prediction of future raw return for the long run (two months in our case). This
result contradicts other papers in the literature, like Grinblatt and Titman (1992) and
Białkowski and Otten (2011), who report that performance of mutual funds persists over time,
and fund managers can buy winners and sell losers to gain abnormal returns.

Table 4.3
Pooled regression of raw performance on oil volatility and lagged return
This table reports pooled regressions of mutual fund raw return on oil market volatility and lagged fund
performance. Oil prices data are from S&P GSCI crude oil excess return. RV is the realized volatility which is the
sum of trading days’ squared return in a month on S&P GSCI crude oil excess return. CV is the conditional
volatility evaluated from GARCH (1.1). Innovation is squared residuals from the conditional mean equation from
GARCH (1.1). Oil return based on log return. Raw return is the log return of fund i in period t before adjusting
for the risk-free rate. Lagged Raw Returns are previous months return. Constant is the intercept of the model. Rsquared is the coefficient of determination.
VARIABLES
RV

Model 1.1
-0.059***

Lag RV 1

(0.003)
0.026***

Model 1.2

Model 1.3

(0.003)
CV

-0.543***

Lag CV 1

(0.022)
0.079***
(0.021)

Innovations

0.087**

Lag Innovations 1

(0.039)
-0.738***

Oil Return

0.230***

0.248***

(0.038)
0.251***

Lag Oil Return 1

(0.005)
0.003

(0.005)
-0.017***

(0.005)
-0.012**

Lag Raw Return 1

(0.006)
0.004

(0.006)
0.035***

(0.006)
0.021*

(0.011)
-0.024**
(0.010)
-0.059***
(0.009)
-0.037***
(0.003)
19,129
0.202

(0.011)
-0.025***
(0.010)
-0.055***
(0.008)
0.047***
(0.003)
19,129
0.214

(0.011)
-0.025**
(0.010)
-0.063***
(0.008)
0.010***
(0.001)
19,129
0.204

Lag Raw Return 2
Lag Raw Return 3
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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To sum up, the results from Table 4.3 suggest that the mutual funds market is associated
with oil market return which is expected as oil products have been the main driver for the
world’s economies in the past decades. Furthermore, the potential implications increase for a
market such as Saudi Arabia where the oil market is the main source of the economy. Regarding
the main question of this section, oil market volatility plays a significant role in driving mutual
fund raw return. The findings are consistent for all oil volatility estimates (realized volatility,
and conditional volatility), and it has a negative effect on equity funds performance but with
different magnitude. This suggests that the Saudi mutual funds market’s return can be predicted
by oil shocks which indicates that the market is not well-diversified as one commodity drives
funds prices.
4.4.1.2

The Impact of Oil Market Volatility on Fund Performance Based on Fund’s
Geographic Focus
In Table 4.4, we examine whether the sensitivity of funds raw return to oil volatility is

influenced by funds investment location. As previously explained, our data sample contains
approximately 50% of the funds that invest their assets in the local Saudi Arabian equity market
while the remainder invests in global stock markets such as US, Arab or GCC markets. A
dummy variable is applied to approach the results; the dummy is 1 if a fund invests in the Saudi
Arabian stock market and 0 if it is any other markets. The results of the multivariate pooled
regressions indicate that the realized volatility based on the geographic focus of mutual funds
managed in Saudi Arabia have more impact on raw performance. Funds return that invest in
the domestic market have higher sensitivity to oil volatility than funds that invest abroad. The
finding of realized volatility is highly statistically significant at the 1% level with a negative
coefficient of -0.014. The domestic-invested funds experience higher negative impact (-0.052
+ -0.014) than global-invested funds (-0.052) if the oil market is highly volatile.
Furthermore, we find the same result when we apply conditional volatility through
GARCH (1.1). Mutual funds raw return is more sensitive to conditional volatility for funds that
hold their assets in the Saudi Arabian market. It is worth noting that the negative impact of oil
volatility increases by approximately 50% for the funds that invest in the local market
compared to other funds and the effect is highly statistically significant with a coefficient of 0.21. In addition, the unconditional volatility (innovations) results demonstrate that local funds
are negatively influenced by oil volatility while funds that invest globally were positively
related to the oil market volatility shocks. Consistent with the main test, oil volatility has a
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negative effect on funds raw return based on the three volatility estimations realized volatility,
conditional volatility and innovations. All models are highly statistically significant and
explain about 20% of raw return variations.

Table 4.4
Pooled regression of funds raw performance on oil volatility based on
Geographic focus
Oil prices data are from S&P GSCI crude oil excess return. Conditional volatility is evaluated from the GARCH
model. Innovations are the squared residuals of the conditional mean equations based on the GARCH model.
Realized volatility based on the sum of trading days’ squared return in a month on S&P GSCI crude oil excess
return. Oil return is the log return for oil prices. Raw return is the log return of fund i in period t before adjusting
for the risk-free rate. Geo. Focus # represent the impact of a volatility measure on the raw return for funds that
invest in the Saudi Arabian equity market.
VARIABLES

Model 1.1
Realized volatility
-0.052***

Model 1.2
Conditional Volatility
-0.408***

Model 1.3
Innovations
0.195***

Lag Oil Volatility 1

(0.003)
0.031***

(0.026)
0.117***

(0.051)
-0.670***

Geo. Focus

(0.003)
-0.020***

(0.021)
0.017***

(0.039)
-0.002**

Gio. Focus# Oil Volatility

(0.006)
-0.014***

(0.004)
-0.208***

(0.001)
-0.091

Oil Return

(0.004)
0.224***

(0.047)
0.239***

(0.085)
0.248***

(0.005)
0.007
(0.010)
-0.021***
(0.004)
19,643
0.193

(0.005)
0.027***
(0.010)
0.032***
(0.003)
19,643
0.205

(0.005)
0.011
(0.010)
0.009***
(0.001)
19,553
0.195

Oil Volatility

Lag Raw Return 1
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Finally, the findings suggest that returns for the domestic Saudi Arabian funds are more
sensitive to oil volatility shocks compared to international funds. This is in line with prior
studies that demonstrate that oil-importing countries are more affected by oil shocks (see for
example: Filis et al., 2011; Arouri and Rault, 2012; Jouini, 2013). These results can be
explained by three factors. First, a developing equity market, such as Saudi Arabia, is
considered less diversified, and a major commodity shock could cause an immediate reaction.
Second, the oil market is the only major source of the economy which illustrates the expected
relationship between the financial market and the oil market. Finally, other countries are
anticipated to be less impacted by oil market shocks because they are not all oil-exporting
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countries and some of the international markets in our sample are developed and welldiversified.
4.4.1.3

The Impact of Oil Market Volatility on Fund Performance Based on
Whether Funds are Islamic or Not
This section examines whether oil volatility differs in terms of its impact on mutual

funds raw performance based on funds being restricted to Islamic funds which invest only in
assets that follow Shariah rules (religious law and Islamic moral code) and non-Islamic
(conventional) funds which have no limits in choosing their assets. The significance of this
question arises from the point that Islamic finance prohibits interest (Riba), and the oil market
is a core driver of the global movements where the interest rate is highly impacted by oil market
changes (see for example: Elfakhani et al., 2005; Binmahfouz and Hassan, 2012). Therefore,
oil volatility should have less influence on Islamic funds because they are less exposed to the
oil market shocks and interest rate. Table 4.5 presents the analysis of oil volatility (realized
volatility, conditional volatility and innovations) on equity funds raw return in Saudi Arabia.
The results of the first model indicate that Islamic funds and non-Islamic funds do not differ in
terms of oil volatility impacts on equity funds return as the coefficient is almost the same for
both fund types. Islamic funds receive slightly higher impacts than conventional funds, and the
findings are highly statistically significant at 1% level.
Moreover, model 2 demonstrates oil volatility impact on mutual funds raw performance
based on the conditional volatility as a measure of oil market volatility. The result shows that
Islamic funds return is more influenced by the oil market volatility which is in line with model
1. The last model explains the interaction based on volatility innovations as the volatility
measure. The outcome does not confirm the previous results as Islamic funds return is less
impacted by volatility innovations. To sum up, there is some evidence that the return
performance of Islamic funds is lower when the oil market volatility is higher, but the negative
relationship is very small and not the same over the three volatility estimations. We can
attribute these results to the alternatives that Islamic finance apply to serve customers or
investors in such cultures. For example, Islamic finance applies Murabaha as an Islamic
financing structure to avoid bearing interest which has the same use as a normal loan. Thus,
Islamic and non-Islamic funds would have the same exposure to oil volatility shocks based on
the raw return where all market risk factors are included.
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Table 4.5
Pooled regression of funds raw performance on oil volatility based on funds follow
Islamic rules
Oil prices data are from S&P GSCI crude oil excess return. Conditional volatility is evaluated from the GARCH
model. Innovations are the squared residuals of the conditional mean equations based on the GARCH model.
Realized volatility based on the sum of trading days’ squared return in a month on S&P GSCI crude oil excess
return. Oil return is the log return for oil prices. Raw return is the log return of fund i in period t before adjusting
for the risk-free rate. Islamic # represent the impact of a volatility measure on the raw return for funds that follow
Islamic finance roles.
Model 1.1
Realized volatility
-0.058***

Model 1.2
Conditional Volatility
-0.471***

Model 1.3
Innovations
0.138**

(0.004)
0.031***

(0.037)
0.121***

(0.070)
-0.665***

Islamic

(0.003)
-0.000

(0.021)
0.004

(0.039)
0.000

Islamic# Oil Volatility

(0.006)
-0.001

(0.004)
-0.038

(0.001)
0.036

(0.005)
0.223***

(0.047)
0.239***

(0.088)
0.248***

(0.005)
0.009
(0.010)
-0.029***
(0.005)
19,643
0.192

(0.005)
0.028***
(0.010)
0.036***
(0.004)
19,643
0.203

(0.005)
0.012
(0.010)
0.008***
(0.001)
19,553
0.194

VARIABLES
Oil Volatility
Lag Oil Volatility 1

Oil Return
Lag Raw Return 1
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.4.1.4

Multivariate Analysis of Funds Raw Performance

Table 4.6 provides an extensive list of funds’ characteristics to examine the drivers of
mutual funds raw return in the Saudi Arabian market using pooled regression methods. We
include different variables that have shown a significant relationship with fund performance in
the literature (see for example: Chen et al., 2004; Garyn-Tal, 2015; Mansor et al., 2015; Barber
et al., 2016). First, we enrich the regression of the relationship between mutual funds return in
Saudi Arabia and oil market volatility by including a list of variables. Second, we examine the
impact of different characteristics on mutual fund return performance in Saudi Arabia. Overall,
the significant relationship between oil volatility and raw return performance persists after the
inclusion of the variables in regressions. In all volatility estimations, the results confirm our
prior findings, which is highly statistically significant, and the impact of the oil market on
equity mutual funds in the Saudi Arabian market is negative. It is worth noting that the model
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performs better which explains more of the raw return variations, and this is in line with all oil
volatility estimations.
Table 4.6
Pooled regression of funds raw performance on different variables
This table reports pooled regressions of mutual fund raw return on different variables. Oil prices data are from
S&P GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared return
in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1).
Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based on log
return, and realized volatility based. Raw return is the log return of fund i in period t before adjusting for the riskfree rate. Lagged Raw Returns are previous months return. Size is the natural logarithm of the total asset value of
fund I in period t. Flow is the net flow for fund i from equation (8) and winsorized at the bottom and top 1% and
5%. Age is the natural logarithm of the number of years since the fund launched. Islamic is a dummy variable that
is 1 if fund follows Shariah rules or 0 otherwise. Geo. Focus is the geographic focus that is 1 if funds invest in the
Saudi Arabian market or 0 otherwise. Annual fee is the yearly management fees as a percentage. Initial fee is the
subscription fee as a percentage. Constant is the intercept of the model. Observations are the number of
observations in each model. R-squared is the coefficient of determination.
VARIABLES

Model 3.1
Realized volatility
-0.058***

Model 3.2
Conditional Volatility
-0.497***

(0.003)
0.033***
(0.003)
0.228***

(0.023)
0.115***
(0.021)
0.242***

(0.039)
-0.682***
(0.041)
0.250***

Lag Size 1

(0.006)
-0.004
(0.010)
-0.001***

(0.005)
0.015
(0.010)
-0.001***

(0.005)
0.003
(0.010)
-0.001***

Lag Flow 1

(0.000)
0.042***

(0.000)
0.038***

(0.000)
0.039***

Age

(0.011)
0.002***

(0.011)
0.003***

(0.011)
0.003***

Islamic

(0.001)
0.001

(0.001)
0.001

(0.001)
0.001

Geo. Focus

(0.001)
-0.000

(0.001)
-0.000

(0.001)
-0.000

Annual Fee

(0.001)
0.000

(0.001)
0.000

(0.001)
0.000

(0.001)
0.000
(0.000)
-0.028***
(0.004)
17,276
0.203

(0.001)
0.000
(0.000)
0.037***
(0.004)
17,276
0.217

Oil Volatility
Lag Oil Volatility 1
Oil Return
Lag Raw Return 1

Initial Fee
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Innovations
0.184***

(0.001)
0.000
(0.000)
0.006***
(0.002)
17,269
0.207
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4.4.1.4.1 Flows, Size and Performance
Funds flow is one of the most common variables that has a relationship with mutual
fund performance, but the direction differs from one study to another. The literature remains
ambiguous in terms of flow-performance relationship (see for example: Bergstresser and
Poterba, 2002; Jank, 2012; Barber et al., 2016). In this section, we examine the implications of
funds flow on raw performance as shown in the model specification (3). The pooled regressions
estimations in Table 4.6 indicate that previous lagged fund flows have a positive impact on
funds current raw return, and the relationship is highly statistically significant at the 1% level.
Regardless of oil volatility measurement used, 1% increase on fund flow increases the next
month funds raw return on average by approximately 4% which is consistent with the smart
money hypothesis by Gruber (1996). This result demonstrates that investment opportunities
may be available in such a developing market, and we should expect the same direction
between mutual fund performance and fund size.
Size is one of the main funds characteristics that has been investigated in terms of its impact
on mutual fund performance in developed markets. The literature findings indicate that size
plays a significant role on funds return (see for example: Indro et al., 1999; Chen et al., 2004;
Bodson et al., 2011). We examine the Saudi Arabian equity funds market as one of the major
developing markets. All size data that are available on the Lipper database are in millions based
on the local currency which is Saudi Riyal. We convert all funds’ total assets into US dollars
to be the base currency for all funds. As shown in, the results illustrate that funds size has a
very small negative effect on mutual funds raw return in Saudi Arabia, and it is highly
statistically significant at the 1% level, which is consistent with Ferreira et al. (2012) who finds
a negative relationship for US funds.
4.4.1.4.2 Fees and Return Performance
Table 4.6 presents the results for the relationship between fund fees and mutual funds
raw return using pooled regression analysis. We examine two different types of fees:
management fees which is an annual percentage on the total net assets and the initial fee which
is an entry payment as a percentage of cash entering the fund. The finance literature has a large
body of information on the relationship between fees and fund performance, and the findings
show a negative relationship (see for example: Khorana et al., 2009; Ferreira et al., 2012;
Mansor et al., 2015). These findings are for management fees where the front-end load charges
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have not been investigated enough compared to annual fees. Dellva and Olson (1998) examine
the relationship between initial fees and funds return, and found a negative relationship which
is in line with prior literature that suggests higher expenses are associated with lower
performance. Our pooled regression analysis shows that there is no evidence of funds
management fee has an impact on mutual funds raw return as the result is statistically
insignificant. This is consistent with findings in the literature as funds do not differ in terms of
their performance based on expenses and fees (see for example: Grinblatt and Titman, 1994;
Garyn-Tal, 2015). Finally, the same result holds for the relationship between funds return and
initial fees. Thus, fees applied in the Saudi Arabian mutual funds market have no effect on
funds raw performance.
4.4.1.4.3 Other Characteristics
First, we investigate whether the age of the funds plays a significant role in mutual fund
performance in mutual funds in Saudi Arabia. This topic has received very little attention in
the finance literature. Ferreira et al. (2012) examine the relationship between funds return and
funds age, and they suggest that age has a negative relationship with fund performance in the
non-US sample and an insignificant relationship for US funds. Our results indicate that fund
age is not associated with fund performance which is in line with US funds in Ferreira et al.
(2012). Second, the geographic focus is included in the pooled regression model to investigate
whether domestic funds perform better than international funds. A dummy variable approach
is applied to examine this issue (the dummy is 1 if funds invest locally and 0 otherwise). We
find that the geographic focus does not play a dominant role in fund performance as the results
are statistically insignificant for all three models. Finally, we try to find if Islamic funds
perform better than non-Islamic funds. There are limited and mixed results in the literature that
focusses on the difference between Islamic funds and conventional funds in terms of
performance (see for example: Elfakhani et al., 2005; Abdullah et al., 2007; Hoepner et al.,
2011). The findings suggest that there is no significant difference between mutual fund raw
performance whether they are Islamic or non-Islamic.
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4.4.2

Risk-Adjusted Return Performance

4.4.2.1 Return Performance and Oil Market Volatility
In this section, we apply a different estimation for fund return performance in Saudi
Arabia, which is the risk-adjusted return, to investigate the determinants of equity mutual
funds. The finance literature provides a large work on mutual funds risk-adjusted return (see
for example: Białkowski and Otten, 2011; Ferreira et al., 2012; Garyn-Tal, 2015). As we
indicated in Chapter 3, the Carhart four-factor model is applied as the mutual fund's riskadjusted return performance. The US three months treasury bill is used as the risk-free rate for
all funds. We include four factors to represent the variations in the local Saudi Arabian equity
market and four factors to represent the global equity market following Fama and French
estimations3. Using pooled regressions, both factors (local and global) play a dominant role in
explaining the risk-adjusted return of equity mutual funds in Saudi Arabia.
As shown in Table 4.7, the four-factor model is highly statistically significant and
explains approximately 33% of the mutual funds raw return’s variation. Importantly, the
Carhart model for the local Saudi stock market explains fairly higher variations when we
exclude the international funds which are 50% of the local market. The findings indicate that
the single factor model which includes only a market factor as a drive of mutual funds return,
explains about 32% of the return variation, and the model is highly significant. When we apply
the Carhart four-factor model to examine the variations in funds market-adjusted performance,
the model explains slightly better than the single factor model by a 1% increment. It is worth
noting that four-factor model for the Saudi Arabian stock market explains approximately 55%
of the local equity funds in our sample as shown in model 4, where the global four-factor model
from Fama and French estimations represent only 5% of the variations for non-domestic equity
funds, model 6 in Table 4.7.

3

Global Factors are extracted from Kenneth R. French website ( http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html)
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Table 4.7
Pooled regression of funds excess return on a single factor model and four-factor
models
RMRF is the excess return on the equity market, SMB is the difference in return between the small and big
portfolios, HML is the difference in return between the high and the low book-to-market portfolios, and MOM is
the difference in return between winner and loser portfolios. Constant is the intercept of the model. R-squared is
the coefficient of determination.
VARIABLES

(1)

(2)

SASMB

(3)

(4)

Constant

-0.001***
(0.000)

-0.002***
(0.000)

-0.066***
(0.009)
-0.006
(0.011)
0.530***
(0.007)
-0.044***
(0.008)
0.094***
(0.010)
0.260***
(0.041)
-0.064***
(0.023)
-0.097***
(0.016)
0.006***
(0.001)

Observations
R-squared

19,900
0.319

19,900
0.323

19,900
0.331

SAHML
SARMRF

0.557***
(0.008)

0.543***
(0.008)

SAMOM
GRMRF

0.114***
(0.009)

GSMB
GHML
GMOM

-0.020*
(0.011)
0.021
(0.014)
0.807***
(0.009)
-0.047***
(0.011)

(5)

(6)

0.009***
(0.002)

0.313***
(0.020)
0.024
(0.078)
-0.062
(0.045)
-0.118***
(0.031)
-0.009***
(0.001)

0.256***
(0.014)
0.580***
(0.056)
0.025
(0.032)
-0.115***
(0.020)
-0.010***
(0.001)

8,502
0.545

8,502
0.031

11,398
0.052

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The first step in our test is to estimate the abnormal return (alpha) that is explained by
the Carhart (1997) model. We run time-series regressions for each fund risk-adjusted return on
the factors portfolio’s returns. In the second step, we estimate the abnormal fund return which
is measured as the residual and an intercept of the model. Positive alpha means that funds
overperform the market and vice-versa. We then apply the funds alpha in the pooled univariate
and multivariate regressions to explore whether oil volatility explains some of the variations in
mutual fund performance in Saudi Arabia. The monthly average of alpha in our sample from
2006 until mid-2017 is 1% which means that equity mutual funds managers had the ability to
beat the market. These findings contradict a large part of the literature that finds managers
underperform the market in the mutual fund industry worldwide (see for example: Gruber,
1996; Chen et al., 2004; Ferreira et al., 2012). Oil market return, lagged fund return, and lagged
oil market volatility are included in this analysis to control for the variation attached to each
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variable. As explained in model specifications, we have three different measures for oil
volatility (conditional volatility, innovations and realized volatility). All oil estimations are
driven by the S&P GSCI crude oil excess return on a monthly basis. Investigating the
implications of oil market volatility on mutual fund performance is the main objective of this
section. We find that oil market volatility plays a significant role in raw return using three
different volatility estimations (realized volatility, conditional volatility and innovations), and
a negative relationship between raw performance and oil market volatility. Now, risk-adjusted
return (alpha) is used to investigate the relationship.
Table 4.8 presents the results of the drivers of mutual funds risk-adjusted performance
using different models’ specifications. The first oil estimation is the realized volatility, and
model 1 illustrates that realized volatility negatively impacts mutual funds alpha performance
with a coefficient of -0.017. The finding is highly statistically significant at the 1% level. It is
consistent with our previous findings between raw return and oil volatility, and the negative
relationship is expected from the literature as the Saudi Arabian equity market is highly
exposed to oil market shocks (see for example: Hammoudeh and Aleisa, 2004; Jouini, 2013).
Interestingly, realized oil volatility influences raw returns more significantly than risk-adjusted
return as the coefficient is approximately -0.07 for raw performance and -0.017 for abnormal
risk-adjusted return, and realized volatility explains more variations when raw return is used
which indicates that the risk factors that are accounted for in the abnormal estimation are highly
impacted by oil volatility shocks.
Next, we examine the relationship between oil volatility and mutual fund performance
based on the conditional volatility. Model 2 presents the analysis of pooled regression for
conditional volatility as an indicator of the oil market condition and mutual funds risk-adjusted
return. The finding suggests that alpha return is associated negatively with the conditional
volatility shocks. It is highly statistically significant at the 1% level with a coefficient of -0.13.
This result is in line with the prior work for an oil-stock market relationship by Kang et al.
(2015). These outcomes are in line with the raw return relation with oil volatility in terms of
the direction only while conditional volatility has a stronger effect on raw return compared to
the risk-adjusted return. It is important to mention that oil volatility based on GARCH presents
a higher impact on fund performance due to the inclusion of the previous period standard
deviation in the current period.
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The last estimation of oil volatility is the squared disturbance from the GARCH (1.1)
which can be considered as unconditional volatility or unexpected shocks. Model 3 shows the
results of innovations effect on mutual funds risk-adjusted performance in the Saudi Arabian
market. The findings do not confirm previous results with other oil volatility measures (realized
and conditional volatility) as there is no significant effect of the volatility innovations on the
abnormal return. In conclusion, the findings of the univariate pooled regressions support our
hypothesis that oil market volatility has a negative impact on mutual fund performance. We
use the S&P GSCI crude oil excess return to estimate oil market volatilities (realized volatility,
conditional volatility and innovations), and the findings support our prior relationship between
raw return and oil volatility.
Table 4.8
Pooled regression of funds Risk-Adjusted performance on oil volatility
This table reports pooled regressions of mutual fund alpha on oil market volatility. Oil prices data are from S&P
GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared return in a
month on S&P GSCI crude oil excess return. CV is the conditional Volatility evaluated from GARCH (1.1).
Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based on log
return. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor model. Constant is the
intercept of the model. R-squared is the coefficient of determination.
VARIABLES
RV

Model 1.1
-0.017***

Model 1.2

Model 1.3

(0.001)

Model 1.4
-0.024***

Model 1.5

Model 1.6

(0.002)
0.015***

Lag RV 1

(0.002)
CV

-0.129***

-0.130***

(0.015)

(0.017)
0.052***

Lag CV 1

(0.015)
Innovations

0.013

0.275***

(0.030)

(0.029)
-0.148***

Lag Innovations 1
Oil Return

0.077***

0.087***

(0.027)
0.100***

Lag Oil Return 1

(0.004)
-0.044***

(0.004)
-0.045***

(0.004)
-0.034***

(0.004)
0.090***
(0.009)
-0.000
(0.002)
19,553
0.049

(0.004)
0.092***
(0.009)
0.018***
(0.002)
19,553
0.047

(0.004)
0.088***
(0.009)
0.011***
(0.000)
19,553
0.050

Lag Alpha Return 1
Constant
Observations
R-squared

-0.009***
(0.002)
19,900
0.008

0.024***
(0.001)
19,900
0.004

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Models 4, 5 and 6 are robust by including different control variables to test their impact
on mutual funds risk-adjusted performance, and whether they improve the sensitivity of oil
volatility on funds return. We add the log oil return, the first lag of the oil return, the first lag
of oil volatility and the first lag of alpha. All models exhibit better explanations of performance
variations by adding the list of variables using multivariate pooled regressions. The empirical
results suggest that equity funds’ risk-adjusted return is significantly sensitive to oil volatility
fluctuations, and the impact is highly statistically significant at 1% level in all models. The
coefficients confirm that there is a negative relationship between oil volatility shocks and
performance for equity mutual funds in the Saudi Arabian market for all volatility measures
except innovations, which has a significant positive impact on alpha when we include control
variables. It is important to mention that while the innovations influence the abnormal return
positively in the same period, the previous period oil volatility negatively affects the return
which is in line with raw return and the finding is highly statistically significant.
We include oil market volatility because it plays a key role in the equity market as
shown in the literature. The findings of all models illustrate that oil market return plays a
dominant role in mutual funds risk-adjusted return. This is consistent with the literature which
concludes a significant relationship between stock markets and oil market (see for example:
Nandha and Faff, 2008; Wang et al., 2013). We also find that oil market return has a positive
impact on equity mutual funds risk-adjusted return which in line with Park and Ratti (2008)
who find that stock market return increases as a result of higher oil prices in the same period
for Norway as an oil exporter, and the results are highly statistically significant at 1%. The
coefficients indicate that a 1% increase in oil return is associated with an average 8% increase
on mutual monthly alpha which confirms the results from the raw return regression.
Additionally, we add the lagged oil volatility of the previous month into the regression
models to examine whether oil volatility can predict the funds’ performance within the
following month. Our findings show that coefficients of all three oil volatility estimations are
positive, but innovations are negative, and highly statistically significant at the 1% level. It is
worth noting that the first lagged squared residuals volatility shows a significant negative
impact on risk-adjusted performance, while the contemporaneous volatility is positively
associated with performance. The last variable that is included in our model specifications is
the first lagged risk-adjusted performance to test if funds return persists over time.
Interestingly, we find a highly statistically significant result for risk-adjusted persistence as
opposed to raw return. In models 4, 5 and 6, the previous month risk-adjusted return is
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associated with a positive effect on next period return. Therefore, investors can predict fund
risk-adjusted performance.
Because previous month alpha influences the next period performance risk-adjusted
mutual funds return persistence, we investigate to determine whether performance can predict
more than one month using pooled regressions. We estimate the persistence of funds by treating
the previous months’ risk-adjusted return (alpha) as an attribute of the current performance.
There is evidence in the literature that performance persists as Carhart (1997) and Ferreira et
al. (2012) show for US mutual funds and Otten and Bams (2002) for a sample of UK funds.
As shown in Table 4.9, we find evidence of persistence in the Saudi Arabian equity funds for
up to three months. The results suggest that at least three lags of monthly return are positively
associated with the current return and highly statistically significant at the 1% level. Therefore,
previous months alpha can predict funds’ subsequent performance which is in line with
Białkowski and Otten (2011) who report that performance of mutual funds persists over time,
and fund managers can buy winners and sell losers to gain abnormal returns.
To sum up, our findings indicate that oil market volatility is a major driver of mutual
fund performance in Saudi Arabia. All volatility measures play a vital role on the risk-adjusted
return of equity funds. Realized volatility and conditional volatility have a negative relationship
which is supported by the finance literature as the uncertainty of the oil market increases the
risk of the Saudi Arabian market, and the relationship is consistently negative after controlling
for the market return risk factors. Our results suggest that funds underperform when oil
volatility is high and vice versa. Furthermore, squared residuals (innovations) has the highest
explanatory power for the risk-adjusted return, and the magnitude of the impact is very
pronounced.
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Table 4.9
Pooled regression of funds risk-adjusted performance on oil volatility and lagged
return
This table reports pooled regressions of mutual fund raw return on oil market volatility and lagged fund
performance. Oil prices data are from S&P GSCI crude oil excess return. RV is the realized volatility which is the
sum of trading days’ squared return in a month on S&P GSCI crude oil excess return. CV is the conditional
volatility evaluated from GARCH (1.1). Innovation is squared residuals from the conditional mean equation from
GARCH (1.1). Oil return based on log return, and realized volatility based. Alpha is the risk-adjusted return of
fund i in period t based on Carhart 4-factor model. Constant is the intercept of the model. R-squared is the
coefficient of determination.
VARIABLES
RV

Model 1.1
-0.024***

Lag RV 1

(0.002)
0.018***

Model 1.2

Model 1.3

(0.002)
CV

-0.086***

Lag CV 1

(0.016)
0.052***
(0.015)

Innovations

0.371***

Lag Innovations 1

(0.029)
-0.084***

Oil Return

0.077***

0.088***

(0.027)
0.105***

Lag Oil Return 1

(0.004)
-0.044***

(0.004)
-0.044***

(0.004)
-0.030***

Lag Alpha Return 1

(0.004)
0.060***

(0.004)
0.061***

(0.004)
0.053***

Lag Alpha Return 2

(0.009)
0.100***

(0.009)
0.104***

(0.009)
0.117***

Lag Alpha Return 3

(0.009)
0.161***

(0.009)
0.153***

(0.009)
0.165***

(0.008)
0.001
(0.002)
19,129
0.090

(0.008)
0.012***
(0.002)
19,129
0.086

(0.008)
0.006***
(0.000)
19,129
0.095

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.4.2.2 The Impact of Oil Market Volatility on Funds Risk-Adjusted Performance
Based on Fund’s Geographic Focus
Table 4.10 presents the implications of oil volatility on mutual fund risk-adjusted
performance by comparing funds that invest in the Saudi Arabian equity market with funds that
invest in global equity markets. Our sample includes approximately 50% of international funds
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which increase the significance of addressing this question. A dummy variable approach is
applied to test our hypothesis which anticipates a significant difference in terms of the
relationship between oil volatility and fund performance based on geographic investment
focus; the dummy is 1 if a fund invests in the Saudi Arabian stock market and 0 if it is any
other markets. Using pooled regressions to test this interaction, we find that oil volatility differs
significantly in terms of the relationship with fund performance based on assets investment
location for all three volatility measures. The results confirm our hypothesis where oil market
volatility plays a dominant role in directing equity mutual fund performance in Saudi Arabia
as Jouini (2013) suggests for an oil-stocks relationship. However, our examinations of the riskadjusted return are in line with the results on raw return in terms of the relationship’s existence
but in the opposite direction.
Furthermore, domestic equity funds experience a lower impact from oil volatility which
is inconsistent with our results on raw return. Models 1, 2 and 3 in Table 4.10 indicate highly
statistically significant results for realized volatility, conditional volatility and innovations. The
local funds are less impacted by higher oil volatility when we apply the abnormal return in
which is not in line with the previous return measure, a negative impact found on the raw return.
Funds that invest in the domestic market funds receive a lower impact from oil market
compared to global funds. The possible explanation for these contradictory findings between
raw return and risk-adjusted return is that alpha already takes the risk factors into account
(market, size, book to value and the momentum) of the local stock market in Saudi Arabia in
the return estimations. Thus we assume that part of the expected influence has been removed
for domestic funds as it is shown in the literature that the Saudi Arabian stock market is highly
associated with oil market movements (see for example: Mohanty et al., 2011; Arouri and
Rault, 2012). In conclusion, the findings propose that the risk-adjusted return for domestic
Saudi Arabian funds are less sensitive to oil volatility shocks compared to funds hold
international equity shares. This suggests that local fund managers time the market better than
global fund managers during high volatility periods. All our regression tests of mutual fund
performance on oil volatility are consistent for raw and risk-adjusted return while the
magnitude and direction of the relationship differ among the three volatility measures (realized
volatility, conditional volatility and squared errors).
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Table 4.10
Pooled regression of funds risk-adjusted performance on oil volatility based on
Geographic focus
Oil prices data are from S&P GSCI crude oil excess return. Conditional volatility is evaluated from the GARCH
model. Innovations are the squared residuals of the conditional mean equations based on the GARCH model.
Realized volatility based on the sum of trading days’ squared return in a month on S&P GSCI crude oil excess
return. Oil return is the log return for oil prices. Alpha is the risk-adjusted return of fund i in period t based on
Carhart 4-factor model. Geo. Focus # represent the impact of a volatility measure on alpha return for funds that
invest in the Saudi Arabian equity market. Constant is the intercept of the model. R-squared is the coefficient of
determination.
VARIABLES

Model 1.1
Realized volatility
-0.025***

Model 1.2
Conditional Volatility
-0.115***

Model 1.3
Innovations
0.263***

Lag Oil Volatility 1

(0.002)
0.017***

(0.021)
0.085***

(0.039)
-0.064***

Geo. Focus

(0.002)
0.018***

(0.015)
-0.010***

(0.024)
0.001

Gio. Focus# Oil Volatility

(0.004)
0.013***

(0.003)
0.125***

(0.001)
0.147***

Oil Return

(0.003)
0.068***

(0.030)
0.078***

(0.055)
0.096***

(0.004)
0.072***
(0.009)
0.002
(0.003)
19,643
0.044

(0.004)
0.073***
(0.009)
0.014***
(0.003)
19,643
0.042

(0.004)
0.073***
(0.009)
0.010***
(0.001)
19,553
0.047

Oil Volatility

Lag Alpha Return 1
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.4.2.3 The Impact of Oil Market Volatility on Funds Risk-Adjusted Performance
Based on Whether Funds are Islamic or Not
This part examines whether oil volatility varies in term of its impact on mutual funds
abnormal return based on funds that follow Sharia rules or conventional funds. Table 4.11
indicates the analysis of pooled regressions of oil volatility (realized volatility, conditional
volatility and innovations) on funds risk-adjusted return in Saudi Arabia. The results suggest
that the impact of oil volatility on return performance is different when we apply the abnormal
return. When the realized volatility is applied, the impact of the oil market on risk-adjusted
performance is higher for non-Islamic funds and the coefficient is highly statistically
significant. Moreover, based on conditional volatility, funds that follow Islamic rules are less
affected by the oil market, while the impact of volatility innovations as a measure of oil
volatility on fund return performance is higher for Islamic finance.
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Table 4.11
Pooled regression of funds risk-adjusted performance on oil volatility based on funds
follow Islamic rules
Oil prices data are from S&P GSCI crude oil excess return. Conditional volatility is evaluated from the GARCH
model. Innovations are the squared residuals of the conditional mean equations based on the GARCH model.
Realized volatility based on the sum of trading days’ squared return in a month on S&P GSCI crude oil excess
return. Oil return is the log return for oil prices. Alpha is the risk-adjusted return of fund i in period t based on
Carhart 4-factor model. Islamic # represents the impact of a volatility measure on alpha return for funds that
follow Islamic roles. Constant is the intercept of the model. R-squared is the coefficient of determination.
VARIABLES

Model 1.1
Realized volatility
-0.025***

Model 1.2
Conditional Volatility
-0.083***

Model 1.3
Innovations
0.283***

Lag Oil Volatility 1

(0.003)
0.017***

(0.026)
0.082***

(0.049)
-0.067***

Islamic

(0.002)
0.017***

(0.015)
0.004

(0.024)
0.006***

Islamic# Oil Volatility

(0.004)
0.009***

(0.003)
0.033

(0.001)
0.063

Oil Return

(0.003)
0.068***

(0.032)
0.079***

(0.059)
0.096***

Lag Alpha Return 1

(0.004)
0.067***

(0.004)
0.067***

(0.004)
0.068***

(0.009)
-0.002
(0.003)
19,643
0.049

(0.009)
0.008***
(0.003)
19,643
0.047

(0.009)
0.006***
(0.001)
19,553
0.052

Oil Volatility

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Based on the results in Table 4.11, we can conclude that the impact on risk-adjusted
return from the oil market volatility is less for Islamic funds compared to conventional funds.
The results can be interpreted as Islamic funds avoid interest rates and fixed rates contracts,
which are prohibited, which makes them less impacted by oil prices shocks when the risk
factors of the market are excluded.
4.4.2.4 Multivariate Analysis of Funds Risk-Adjusted Performance
Table 4.12 presents an extensive list of funds’ management characteristics that are
included in our models to investigate their impact on mutual funds risk-adjusted return in the
Saudi Arabian market. Set of explanatory variables are added following their established
influence on mutual fund risk-adjusted performance as documented in the literature review (see
for example: Chen et al., 2004; Garyn-Tal, 2015; Mansor et al., 2015; Barber et al., 2016). We
improve the regressions explanation power through the inclusion of a list of variables to control
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their influence on the return when we test our volatility-performance hypothesis. Findings in
Table 4.12 illustrate that there is a significant negative relationship between oil market
volatility and equity funds return for all volatility estimations except volatility innovations
which have a negative relationship with the previous period, which is consistent with our
previous results for abnormal return, and the findings are statistically significant. The model
explains more variations of the risk-adjusted performance as the adjusted R-squared is doubled.
Second, we investigate the impact of different characteristics on mutual fund risk-adjusted
return performance in Saudi Arabia.
4.4.2.4.1 Flows, Size and Performance
We investigate the relationship between mutual funds risk-adjusted performance with
money flow. As explained in the literature review chapter, there is a large body that examines
money flow impact on performance (see for example: Bergstresser and Poterba, 2002; Jank,
2012; Barber et al., 2016). Using pooled regressions as presented in Table 4.12, the previous
period mutual funds flow plays a significant role in determining fund risk-adjusted return. The
coefficient on fund flow is around 0.035 for all models, which illustrates a positive relationship
between funds flow and performance, and it is highly statistically significant at the 1% level.
The results suggest that a 1% increase in money net flow leads to approximately a .035%
increase in funds risk-adjusted return monthly. This finding is in line with prior literature that
explained by the smart money hypothesis (Gruber, 1996). Furthermore, the positive
relationship between flow and performance confirms Ferreira et al. (2012) findings for nonUS funds and Zheng (1999) who found better performance for funds that experience net
inflows. We find the same relationship with funds raw performance which confirms our results.
We found a negligible negative impact of funds size on raw return in our previous
section. Risk-adjusted is examined to find its effect on fund performance using pooled
regression models. The substantial role of funds size comes from the finance literature which
suggests a significant relationship with fund return performance, yet the direction varies from
one sample to another. We calculate fund size as the natural logarithm of the total asset value
of the fund. The outcomes in Table 4.12 illustrate that fund risk-adjusted performance is
associated with funds size positively. It is highly statistically significant at the 1% level, but
with a very small magnitude as the coefficient is 0.01, which is in line with previous studies
that attribute these findings to the scope to cut costs ( economies of scale) and identify new
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possible opportunities (see for example: Brennan and Hughes, 1991; Indro et al., 1999; Ferreira
et al., 2012).
Table 4.12
Pooled regression of funds risk-adjusted performance on different variables
This table reports pooled regressions of mutual fund raw return on different variables. Oil prices data are from
S&P GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared return
in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1).
Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based on log
return, and realized volatility based. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4factor model. Size is the natural logarithm of the total asset value of fund I in period t. Flow is the net flow for
fund i from equation (8) and winsorized at the bottom and top 1% and 5%. Age is the natural logarithm of the
number of years since the fund launched. Islamic is a dummy variable that is 1 if a fund follows Shariah law or 0
otherwise. Geo. Focus is the geographic focus that is 1 if funds invest in the Saudi Arabian market or 0 otherwise.
Annual fee is the yearly management fees in percentage. Initial fee is the subscription fee in percentage. Constant
is the intercept of the model. Observations are the number of observations in each model. R-squared is the
coefficient of determination.
VARIABLES

Model 1.1
Realized volatility
-0.020***

Model 1.2
Conditional Volatility
-0.060***

Lag Oil Volatility 1

(0.002)
0.016***

(0.015)
0.073***

(0.029)
-0.068***

Oil Return

(0.002)
0.070***

(0.015)
0.081***

(0.025)
0.099***

Lag Alpha Return 1

(0.004)
0.028***

(0.004)
0.030***

(0.004)
0.030***

Lag Size 1

(0.009)
0.001***

(0.010)
0.001***

(0.009)
0.001***

Lag Flow 1

(0.000)
0.035***

(0.000)
0.034***

(0.000)
0.035***

Age

(0.008)
-0.008***

(0.008)
-0.008***

(0.008)
-0.008***

Islamic

(0.001)
0.003***

(0.001)
0.003***

(0.001)
0.003***

Geo. Focus

(0.001)
-0.000

(0.001)
-0.000

Annual Fee

(0.001)
0.002***

(0.001)
0.002***

(0.001)
0.002***

Initial Fee

(0.001)
0.002***

(0.001)
0.002***

(0.001)
0.002***

(0.000)
0.016***
(0.003)
17,276
0.065

(0.000)
0.020***
(0.003)
17,276
0.063

(0.000)
0.019***
(0.002)
17,269
0.070

Oil Volatility

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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4.4.2.4.2 Fees and Return Performance
Table 4.12 reports pooled regression analysis for the relationship between funds fees
and risk-adjusted return. Two different fee types are included in the multivariate regressions
which are management fee, which is the annual front load charge, and initial fee, which is the
purchase fee paid up-front. The finance literature has paid little attention to fees compared to
other funds characteristics. In contrast to our previous findings, we find that there is evidence
that funds management and initial fees have an impact on mutual funds alpha as the analysis
illustrates a statistically significant relationship between both funds fees although the impact is
positive and very small with a coefficient of 0.002 for both fee types. Therefore, funds with
higher fees in Saudi Arabia experience slightly better risk-adjusted performance. There is some
evidence in the literature of a positive relationship between funds and load by Díaz-Mendoza
et al. (2014).
4.4.2.4.3 Other Characteristics
We provide an initial analysis of multivariate pooled regressions of different variables
on mutual funds risk-adjusted performance. Table 4.12 reports the results of the selected
characteristics following the finance literature. We find that there is a highly statistically
significant negative relationship between fund age and alpha which is consistent with Ferreira
et al. (2012) for funds outside the US. This result can be explained as younger funds are more
enthusiastic and motivated to achieve better performance to survive in the beginning and make
a reputation for the future. Furthermore, the geographic focus is added to the regression models,
and it is found that there is no significant difference between funds raw return based on their
geographic focus. Finally, we try to examine whether Islamic funds perform better than
conventional funds as this topic has grown rapidly in the past decade due to the huge increase
in Islamic finance instruments (see for example: Abdullah et al., 2007; Hoepner et al., 2011).
The findings suggest that there is highly significant evidence that Islamic funds outperform
conventional funds in the Saudi Arabian market which does not confirm with our hypothesis.
This can be explained by the fact that Islamic funds do not differ from conventional funds in
terms of their behaviour (Elfakhani et al., 2005).
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4.4.3 Mutual Fund Managers Performance Based on Oil Volatility
This section investigates the mutual fund managers’ skills of mutual funds in the Saudi
Arabian market. It has been suggested earlier in this chapter that the oil market movement is
one of the main determinants of equity market return fluctuations. Therefore, a new question
is addressed to examine managers’ skills based on oil market conditions, which are highly
volatile or low volatile conditions. Our previous results are in line with the literature in finding
a negative relationship between oil volatility and equity fund return. Based on hypothesis 4.2,
it is anticipated that skilled managers may be able to gain abnormal profit based on market
volatility condition by re-adjusting their exposure to the oil market. Data regarding the holding
on the mutual funds in Saudi Arabia are not available in Lipper or other databases; thus a
different approach is applied to investigate this issue. The data are divided into two parts based
on oil volatility conditions. Low volatility represents the bottom third volatility in the sample
duration, and high volatility is the top third volatility during the sample period. We use a
dummy variable to approach this test. The dummy variable is zero if the market is highly
volatile for the high dummy variable and 1 if it is low volatility. An interaction variable
between the lagged abnormal return and market condition is created to estimate funds alpha in
high and low volatile levels and its influence on the next period return. In the first test, 3months lagged abnormal performance is applied then 12-months lagged return is used to
confirm the results. We run the regression of our main question which explores the relationship
between oil market volatility and equity fund performance based on three different volatility
measures.
Table 4.13 presents the initial analysis of the relationship between oil volatility and
abnormal fund return using pooled regression. Risk-adjusted return is applied in this
examination. It is important to note that raw return is not applied in this section because it does
not illustrate the behaviour of managers’ skills rather than stock market behaviour and risk
factor impact. Alpha demonstrates managers’ impact on fund performance because it is
adjusted for market factors as explained in the Carhart model (see Chapter 3 for more
information). Skilled managers are expected to gain abnormal profit when the market is highly
volatile by re-adjusting their holding and trading on oil sensitive stocks or lowering the
magnitude of the negative influence of the oil market because the main relationship is negative
in the full sample which means funds have a negative abnormal return when the market
volatility is high.
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Table 4.13 shows the findings of the relationship between equity fund alphas and oil
volatility based on low and high oil market conditions. First, when conditional volatility is
used, the lagged 3-months abnormal return has a positive coefficient which indicating that
skilled managers continue to outperform despite the oil market condition. Importantly, skilled
fund managers are not able to outperform in the high and low conditions by trading on oil
sensitivity stocks as the interaction terms are negative. The result is highly statistically
significant at the 1% level. The same findings are supported when managers skills are estimated
by the previous 12-months abnormal return interaction with oil market condition. Managers
exhibit their skills continue to gain abnormal return based on the lagged 12-months alpha, while
the interaction with the oil market volatility condition is still negative. The results are highly
statistically significant at the 1% level for both high and low conditional volatility markets.
Therefore, based on condition volatility, funds’ managers are not able to gain abnormal returns
by adjusting their holdings by tracking previous periods oil market volatility.
Second, another oil volatility measure is applied to investigate mutual fund managers
skills in the Saudi Arabian market. By applying realized volatility in the regressions, we find
that managers gain abnormal returns in the high and low market conditions. The 3-months
lagged return performance interaction with a market condition is applied to test managers
performance based on oil market risk level, and the results show a positive coefficient for both
oil market conditions. Moreover, the findings of the 12-month lagged return confirm the
previous findings which illustrate the managers' ability to generate positive alphas in high and
low volatility conditions by re-adjusting their holdings by tracking previous periods of oil
market volatility. All results are highly statistically significant at the 1% level for both
managers skills proxies.
The last oil volatility measure is innovations which represent the squared residuals by
GARCH. We find that the result is in line with the conditional volatility case, contrary to the
results for realized volatility. The interaction between lagged abnormal return and market
condition is negative while the lagged alpha (on its own) is always positive which means that
skilled managers continue to generate positive current alphas in all oil market conditions. To
sum up, the results based on realized volatility confirm the hypothesis that managers in the
Saudi Arabia mutual fund market are able to time the market when the oil market volatility is
high or low through re-adjusting their exposure to oil sensitive stocks. However, the findings
based on conditional volatility and volatility innovations suggest that it is slightly more difficult
for skilled managers to generate alpha in periods of abnormal volatility.
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Table 4.13
Pooled regression of funds raw return performance on oil volatility- Market condition
This table reports pooled regressions of mutual fund alpha on oil market volatility based on low and high oil
market volatility by applying Model 2. Oil prices data are from S&P GSCI crude oil excess return. RV is the
realized volatility which is the sum of trading days’ squared return in a month on S&P GSCI crude oil excess
return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared residuals from the
conditional mean equation from GARCH (1.1). Oil return based on log return, and realized volatility based. Raw
return is the log return of fund i in period t before adjusting for the risk-free rate. Constant is the intercept of the
model. R-squared is the coefficient of determination.
VARIABLES
Oil Volatility

Conditional Volatility
3-Months
12-Months
-0.044
-0.003

Realized Volatility
3-Months 12-Months
-0.024***
-0.024***

Innovations
3-Months
12-Months
0.444***
0.531***

Lag Oil Volatility 1

(0.027)
0.076***

(0.028)
0.087***

(0.002)
0.017***

(0.002)
0.018***

(0.041)
-0.130***

(0.043)
-0.096***

(0.016)
0.350***
(0.023)
-0.002***

(0.016)
0.749***
(0.029)
0.000

(0.002)
0.220***
(0.023)
-0.001

(0.002)
0.570***
(0.032)
0.002**

(0.027)
0.392***
(0.024)
0.003***

(0.028)
0.772***
(0.029)
0.005***

(0.001)
-0.080**
(0.032)
-0.006***

(0.001)
-0.170***
(0.041)
-0.006***

(0.001)
0.166***
(0.033)
0.003***

(0.001)
0.269***
(0.043)
0.007***

(0.001)
-0.035
(0.033)
-0.001

(0.001)
-0.105**
(0.042)
-0.003***

(0.001)
-0.009
(0.035)
0.089***
(0.004)
-0.046***
(0.004)
0.008***
(0.003)
19,129
0.085

(0.001)
-0.076*
(0.045)
0.093***
(0.004)
-0.032***
(0.004)
-0.002
(0.003)
16,842
0.143

(0.001)
0.139***
(0.034)
0.079***
(0.004)
-0.048***
(0.004)
-0.001
(0.002)
19,129
0.090

(0.001)
0.054
(0.046)
0.084***
(0.004)
-0.040***
(0.004)
-0.006***
(0.002)
16,842
0.152

(0.001)
-0.122***
(0.033)
0.108***
(0.004)
-0.036***
(0.004)
0.006***
(0.001)
19,129
0.092

(0.001)
-0.140***
(0.044)
0.114***
(0.004)
-0.023***
(0.004)
0.000
(0.001)
16,842
0.152

Lag Alpha
Market Condition- Low
Lag Alpha # Low
Market Condition- High
Lag Alpha # High
Oil Return
Lag Oil Return 1
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.5

Robustness Checks
We provide several robustness checks of our initial analysis. Table 4.14 reports the sub-

sample findings for pooled regressions to compare the impact of oil volatility on raw return
with the full sample analysis in Table 4.4 as a robustness check. As we indicate in the data
section, our full sample covers equity mutual funds in Saudi Arabia from the beginning of 2006
until the middle of 2017. We exclude the first five years of our sample due to the Saudi Arabian
stock market crash in 2006, where the market dropped by roughly 50% of its market
capitalization (Alkhaldi, 2015). Also, we want to avoid the significant impact on the full sample
results caused by the Global financial crisis. As noted by Bank For International Settlements
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(2010), the financial crisis does not have a significant effect on the Saudi Arabian economy.
Model 1, 2 and 3 in Table 4.14 present the findings of the relationship between return
performance and oil market volatility for the sub-sample based on the first measure of
performance which is the raw return and three measures of oil volatility (realized volatility,
conditional volatility and volatility innovations).
The results are consistent with our prior result using the full sample which indicates
that oil volatility is a main driver of mutual fund performance in the Saudi Arabian market.
The findings confirm the negative relationship between oil volatility and equity funds return
based on two volatility measures. Furthermore, we find that fund performance is still
significantly influenced by the oil market return in the concurrent month. The previous month
raw return is statistically significant except when we use realized volatility as the volatility
measure where the lagged return shows an insignificant negative effect on subsequent period.
We have tested the relationship between the oil market volatility and mutual fund flow by
clustering for fund level, and the results confirm our main findings.
Table 4.15 summarises the robustness checks of the equity mutual fund risk-adjusted
performance in Table 4.8 using pooled regression for the sub-sample. We find that the results
confirm our hypothesis and our full sample regressions that oil volatility plays a dominant role
in driving mutual fund performance which is supported by economic theories. These results
are in line with the evidence in the literature of the significant impact of oil volatility on equity
market which we expected as our sample covers equity funds only (see for example: Arouri et
al., 2012; Degiannakis et al., 2014). The same findings are found by fixing the funds effect and
clustering by fund level.
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Table 4.14
Pooled regression of funds raw return performance on oil volatility- Sup-sample (20122017)
This table reports pooled regressions of mutual fund raw return on oil market volatility. Oil prices data are from
S&P GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared return
in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1).
Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based on log
return. Raw return is the log return of fund i in period t before adjusting for the risk-free rate. Constant is the
intercept of the model. R-squared is the coefficient of determination.
VARIABLES
RV
Lag RV 1

Model 1.1
-0.035***

Model 1.2

Model 1.3

(0.004)
0.002
(0.003)

CV

-0.620***

Lag CV 1

(0.031)
-0.175***
(0.026)

Innovations

0.153***

Lag Innovations 1

(0.041)
-1.124***

Oil Return

0.160***

0.166***

(0.055)
0.176***

Lag Oil Return 1

(0.007)
0.070***

(0.006)
0.030***

(0.006)
0.025***

Lag Raw Return 1

(0.007)
-0.012

(0.006)
0.024**

(0.006)
0.030**

(0.012)
-0.032***
(0.003)
10,620
0.158

(0.012)
0.080***
(0.004)
10,620
0.189

(0.011)
0.015***
(0.001)
10,620
0.198

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4.15
Pooled regression of funds risk-adjusted return performance on oil volatility- Subsample (2012-2017)
This table reports pooled regressions of mutual fund alpha on oil market volatility. Oil prices data are from S&P
GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared return in a
month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1).
Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based on log
return. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor model. Constant is the
intercept of the model. R-squared is the coefficient of determination.
VARIABLES
RV

Model 1.1
-0.015***

Lag RV 1

(0.002)
0.014***

Model 1.2

Model 1.3

(0.002)
CV

-0.172***
(0.019)
0.018

Lag CV 1

(0.017)
Innovations

0.262***

Lag Innovations 1

(0.032)
-0.300***

Oil Return
Lag Oil Return 1
Lag Alpha Return 1
Constant
Observations
R-squared

0.050***

0.058***

(0.031)
0.074***

(0.004)
-0.004

(0.004)
-0.016***

(0.004)
-0.013***

(0.004)
0.142***

(0.005)
0.151***

(0.005)
0.142***

(0.012)
0.014***
(0.002)
10,620
0.042

(0.012)
0.029***
(0.002)
10,620
0.047

(0.012)
0.015***
(0.000)
10,620
0.053

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4.16
Pooled regression of funds Raw and Risk-Adjusted return performance on oil
volatility- sub-sample (2012-2017)
This table reports pooled regressions of mutual fund raw return and alpha on funds characteristics by applying
Model 3. Raw return is the log return of fund i in period t before adjusting for the risk-free rate. Alpha is the riskadjusted return of fund i in period t based on Carhart 4-factor model. Oil prices data are from S&P GSCI crude
oil excess return. Oil return based on log return, and Size is the natural logarithm of the total asset value of fund I
in period t. Flow is the net flow for fund i from equation (8) and winsorized at the bottom and top for 5%. Age is
the natural logarithm of the number of years since the fund launched. Islamic is a dummy variable that is 1 if fund
follows Shariah law or 0 otherwise. Geo. Focus is the geographic focus that is 1 if funds invest in the Saudi
Arabian market or 0 otherwise. Annual fee is the yearly management fees in percentage. Initial fee is the
subscription fee in percentage. Constant is the intercept of the model. Observations are the number of observations
in each model. R-squared is the coefficient of determination.
Model 3.1
Raw Return
0.186***

Model 3.2
Alpha
0.060***

(0.006)
0.064***

(0.004)
0.113***

Lag Size 1

(0.011)
-0.000

(0.013)
0.001***

Lag Flow 1

(0.000)
0.037***

(0.000)
0.036***

Age

(0.013)
0.003***

(0.009)
-0.007***

VARIABLES
Oil Return
Lag Alpha Return 1

Islamic

(0.001)
-0.001

(0.001)
0.001

Geo. Focus

(0.001)
-0.001

(0.001)
-0.002***

Annual Fee

(0.001)
0.000

(0.001)
0.002**

Initial Fee

(0.001)
-0.000

(0.001)
0.002***

(0.001)
0.001
(0.003)
9,965
0.121

(0.000)
0.023***
(0.002)
9,965
0.057

Constant
Observations
R-squared

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

Table 4.16 reports the pooled regressions results for the relationship between fund
performance and the extensive list of characteristics for the sub-sample starting from 2012 until
the middle of 2017. First, the findings are consistent for both return measures, raw and riskadjusted return, compared to our full sample. The robustness check tests reveal that funds flow
has a positive relationship with performance which is in line with prior work including Ferreira
et al. (2012) for non-US funds and Zheng (1999). Furthermore, fund size has a small impact
on performance for the sub-sample which is consistent with our full-sample result and previous
finance literature which attributes the positive relationship to cost cuts, the spread of fixed
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expenses over larger assets and economy of scale (see for example: Brennan and Hughes, 1991;
Indro et al., 1999). Oil return shows a dominant role in raw return and risk-adjusted return
which is expected from the literature for a market that relies on oil such as Saudi Arabia.
Finally, the rest of variables (geographical focus, Islamic funds, management fee and initial
fee) present insignificant relationships with fund raw return for the sub-sample models as
shown in model 1 where only age has a slight positive effect on the raw return. Furthermore,
we find evidence in the full-sample regressions that funds age, geographical focus,
management fee and initial fee have a significant relationship with fund alpha. We find the
same significant relationship with the sub-sample regressions. These results confirm our initial
analysis that these variables have a significant effect on performance in the Saudi Arabian
equity funds market.
4.6

Chapter Summary
This chapter presents the findings of the impacts of different variables on mutual fund

performance in Saudi Arabia. Different questions are considered in this chapter: (i) the impact
of oil market volatility on equity fund performance, (ii) the relationship between oil volatility
and performance based on fund characteristics, and (iii) the impact of an intensive list of
explanatory variables on fund performance. The oil market volatility is estimated through three
different measures following the finance literature. First, realized volatility is the sum of the
square root of daily compound oil return for all trading days which is a month in our case. The
second estimation is the conditional volatility by GARCH (1.1) which includes lagged
unexpected shocks and lagged conditional volatility. Innovations are the last volatility
estimations which present the unconditional volatility or squared residuals of unexpected
shocks. The S&P GSCI crude oil excess return index is used for the oil benchmark.
Firstly, the main purpose of this chapter is to investigate the relationship between oil
market volatility and mutual fund performance. Three oil estimations are applied to find the
direction and magnitude of the relationship. We then compare our results for both performance
estimations: raw return and risk-adjusted return. Secondly, fund return persistence is examined
including major control variables in the multivariate regression models. Thirdly, the interaction
between oil volatility and performance was examined based on the fund’s geographic focus
and Islamic funds. Fourthly, a new question is addressed to examine managers’ skills based on
oil market conditions Finally, a long list of explanatory variables shown to be important for
funds’ performance in the literature was included in the multivariate regressions. The results
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are reported for the raw return and risk-adjusted separately as the raw return has received little
research attention to date compared to the risk-adjusted performance.
The main contribution of this empirical chapter is stated in the first hypothesis, which
indicates that the oil market volatility negatively impacts mutual fund performance. The
findings confirm the main hypothesis. We find a negative relationship in most of the
estimations used. Raw return results indicate a negative impact of oil volatility on performance
for all oil volatility measures. Correspondingly, the same findings are found when the riskadjusted return was applied which confirms our hypothesis. The robustness check, which
excludes the first five years of the sample period to avoid the impact of the financial crisis and
stock market bubble in the Saudi Arabian stock market, suggest the same outcomes as the full
sample. The relationship between oil volatility and equity fund performance is supported by
the association between the oil market and the stock market (Degiannakis et al., 2014). The
findings for mutual fund risk-adjusted performance persistence support the literature which
indicates that fund returns persist over time. Therefore, investors can predict fund abnormal
return in the Saudi Arabian market by applying the buying winners and selling losers strategy
as proved by Białkowski and Otten (2011), but the result does not persist when raw returns are
applied.
The next issue that is addressed is whether the impacts of oil volatility on fund
performance vary based on geographic location and Islamic banking principles. First, we
compare the relationship between domestic funds and international funds. For both
performance measures, the interaction between oil volatility and return is significant which
means local funds react differently to non-local funds. This supports the concept that the oil
market impacts the equity market differently based on the country condition, which is whether
exporting or importing (Wang et al., 2013). It is important to note that the association is
stronger when the raw return is used than the risk-adjusted return. The possible explanation is
the oil market affects stock prices which are accounted for in the risk-adjusted return by the
Carhart four-factor model. The second characteristic is whether funds follow Islamic rules or
not (conventional). There is no evidence that the relationship differs between Islamic and
conventional funds for raw return but it is significantly different for risk-adjusted return; the
influence is weaker for Islamic funds compared to conventional funds which may be attributed
to the concept that Islamic finance prohibits interest rates, and the oil market is highly
associated with interest rates.

114

Chapter 4
The results on managers skills are mixed depending on the volatility estimation applied.
skilled fund managers are able to gain abnormal return by re-adjusting their exposure to oil
sensitive stocks if the realized volatility is used. However, the results from conditional volatility
and volatility innovations are not in line with the hypothesis. The last question that is
investigated in this chapter is the impact of a list of fund characteristics on equity fund
performance. To the best to our knowledge, this is the most comprehensive study of the mutual
fund industry in Saudi Arabia in terms of the number of funds and period length. The findings
can be divided into two sections. The first one is that flow and size are positively associated
with fund performance for raw return and risk-adjusted return. However, the other variables
present a significant relationship only with risk-adjusted performance including age, fees,
geographic focus, and Islamic. The robustness check confirms the primary analysis. Riskadjusted return experiences more significant results with variables than raw return, so it is better
to consider the abnormal return as the risk factors show a dominant role in driving fund prices.
The results of this empirical chapter contribute to the literature from multiple
standpoints. First, it provides information on the relationship between the oil market and the
mutual fund industry which helps fund managers to understand the behaviour of the prices
movement, investors to consider a significant player on the equity market, and investors to
understand the underlying causes that over-perform or underperform the market. Second, it
provides different measures of oil volatility and return to enhance the understanding of the best
estimator of oil volatility for a particular market. Third, this chapter provides vital information
for one of the largest oil exporters globally, which as a developing country, has received little
research attention in the literature. Fourth, the mutual fund industry has not been investigated
in such a comprehensive way as done in this study. This adds new insights for investors,
managers, and regulators in the local market as the behaviour varies from one market to
another. Connecting the oil market with the financial market in Saudi Arabia is important
because of the large influence of the Saudi Arabian economy in the Middle East region and the
global oil market.
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Chapter 5 Empirical Analysis and Results - Impacts of Oil Volatility on the Flow of
Mutual Funds in Saudi Arabia
5.1

Introduction
This chapter presents the results of the second objective of this thesis which examines

money sensitivity in the Saudi Arabian mutual fund industry. The impact of oil market
volatility and other factors on flow are investigated in this chapter. This empirical work
contributes to the finance literature on mutual funds that examines mutual fund flow from
different standpoints (see for example: Barber et al., 2005; Guercio and Reuter, 2014; Barber
et al., 2016; Brown and Wu, 2016). However, we address (i) the effect of oil market volatility
on fund money flow sensitivity as a new factor that influences investor behaviour, and (ii)
different fund characteristics which are important for inclusion in a market such as Saudi
Arabia.
There are different questions proposed in this chapter. First, the relationship between
mutual fund flow and return performance is examined to determine if the Saudi Arabian market
is unique compared to the literature. The Saudi Arabian financial market has different
characteristics from other developing markets and has undergone several structural changes in
recent decades. Notably, the market participants are relatively new compared to investors in
developed markets especially in the mutual fund industry (see Chapter 1 for more information).
Therefore, studying the fund flow sensitivity of this market provides unique insights which
helps to understand the flow incentives from relatively unsophisticated market investors
compared to developed markets investors.
Second, we examine the response of the mutual fund flow on the oil market volatility
conditions. Given the fundamental and pervasive role of the oil market in the context of the
Saudi Arabian financial market, oil market conditions are expected to have an impact on the
local market, and investors of mutual funds will react to the changes in oil market movements.
There is a growing body of literature that investigates oil market prices movements and
volatility (see for example: Malik and Ewing, 2009; Arouri et al., 2011; Filis et al., 2011;
Arouri and Rault, 2012). However, to the best of our knowledge, this is the first study that links
the mutual fund flow with oil market volatility conditions. The results will help fund managers
understand investor behaviour based on the oil market volatility as a measure of risk.
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Finally, we investigate different factors to establish the determinants of mutual fund
flow. Specifically, we include in the analysis two types of fund fees. We also add investment
locations to identify investors preference when they direct their assets. The Saudi Arabian
market is distinctive with respect to its structure and is one of the largest Islamic finance centres
globally. It is important to note that Islamic rules prohibit some common financial securities or
transactions like interest on debts. As a result, we differentiate Islamic funds from conventional
funds to investigate the key differences in money flow. Finally, this empirical study includes
the effects of fund size and age on mutual fund flow.
This chapter contributes to the existing literature in three ways. First, this study will be
the first, to the best of our knowledge, that examines the entire equity mutual fund industry in
Saudi Arabia which provides unique findings from an emerging market. An in-depth
understanding of the key links of the oil market volatility with mutual fund flow can help
investors and managers to understand the incentives of money flow, and it fills the gap on
whether holders are influenced to reallocate their assets based on oil market conditions. It is
well known that Saudi Arabia is one of the most dominant oil-supply countries in the oil sector
which highlights the importance of investigating this concern in a market that is highly
dependent on oil. Second, the data that are used in this study are considered the most extensive
and longest sample used to study the Saudi Arabian mutual fund industry (all active funds in
the period under-investigation are included). Third, developing markets receive less attention
in terms of academic work compared to developed markets, although the recent literature
suggests that developing markets are important to apply diversification plans. We also include
Islamic funds (Sharia compliance) to establish possible factors that motivate mutual fund
investor behaviour. It is important to note that the findings should be beneficial for investors
to understand the main drivers of mutual fund flow. Therefore, the findings can potentially be
useful to fund managers to better understand what attracts new money flow into their funds and
what would cause their holders to exit their funds. In addition, we provide new insights on the
market structure of a fast-growth emerging market, the largest market in GCC countries, and
the largest oil exporter in the world. To examine these factors, we developed hypotheses in the
next section.
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5.2

Hypothesis Development
The main question in this empirical work is to address the relationship between oil

market volatility and mutual fund flow. We have developed our hypotheses based on relevant
economic theories and the distinctive aspects of the Saudi Arabian market. It is important to
note that investors in such markets have different behaviour which is the key motivator of
money flow. Therefore, the hypotheses are developed as presented below.
5.2.1

Oil Volatility with Mutual Fund Flow (key hypothesis)
The finance literature has a considerable volume of papers that explore the causes

behind stock market returns as shown in the literature review chapter (Chapter 2). The
relationship between oil shocks and market returns and market volatility has become very
popular in the finance literature. In particular, the impact of oil price shocks has become a vital
topic in recent years, and many scholars have studied the role of oil shocks on stock markets
return and financial markets (see for example: Huang et al., 1996; Jones and Kaul, 1996;
Bjørnland, 2009; Arouri and Nguyen, 2010; Filis et al., 2011). Importantly, when oil prices are
highly volatile, the oil market is riskier, and the world market is affected due to the vital role
of oil prices in the world economy. As explained in Chapter 2, stock markets are highly
integrated with oil markets, and stock market returns are negatively influenced by higher oil
shocks because of changes in investment strategies. For example, firms may adjust their
expected profits to hedge out any potential tragic scenarios that may happen form oil price
shocks. They may delay any expansion plans due to the oil market uncertainty and risk.
Most papers in the literature examine the impact of oil volatility on stock market returns
and pay less attention to the impact of oil volatility on stock market volatility. Connecting these
results to mutual funds flow, our hypotheses will consider the stock market volatility as a key
factor for mutual funds flow. We expect a negative relationship between stock market volatility
and mutual funds flow. Cao et al. (2008) find that fund flow is negatively affected by lagged
market volatility. The possible explanation of this negative relationship is shown in the capital
market line (CML). Investors usually set their portfolios based on their risk preference. Barber
et al. (2016) find that investors concentrate on market risk as the main factor that drives equity
return. If stock markets are highly volatile, which means high-risk conditions, investors would
reduce their market exposure by increasing the fraction of lower-risk assets, such as bonds, to
adjust their risk-level tolerance. As a result, investors who are conservative in their risk
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preference will increase (decrease) their market shares in low (high) volatile market conditions.
Based on the finance literature, oil volatility negatively influences stock market volatility in
the short term. However, it is expected that oil volatility and stock market volatility have the
same direction of movements (positive relationship) especially for an economy such as Saudi
Arabia which is highly dependent on oil prices. Accordingly, mutual fund flow has a negative
relationship with market volatility because if the market is highly volatile, investors increase
their lower-risk assets holding to stay on the same risk level. As a result, it is anticipated that
mutual fund flow will be negatively affected in the case of high oil market volatility and viceversa. The following hypothesis H5.1 is developed as presented below:
H5.1: Higher oil price volatility has a negative impact on mutual fund flow.
5.2.2

Oil Volatility with Highly Oil Exposed Funds
As it is explained in section 5.2.1, oil volatility has an impact on mutual fund flow, and

there would be a negative relationship between oil volatility and fund flows in Saudi Arabia.
In this section, we will investigate the influence of oil volatility on fund flows in the case of
funds with high oil exposure. Mutual funds that are highly exposed to oil markets are expected
to be more sensitive to oil volatility. Thus, the flow of high oil exposed funds in Saudi Arabia
would be more sensitive to oil volatility which means higher fund volatility. Investors who
prefer to stay in the same risk level would reduce their portfolios’ exposure to oil markets under
the highly volatile conditions and vice-versa which is in line with Wang et al. (2018) who find
a negative flow associated with higher fund volatility. As a result, flow in funds with high oil
exposure is expected to be more sensitive to oil volatility. The following hypothesis H5.2 is
developed as presented below:
H5.2: Flow of highly oil exposed funds is more sensitive to oil volatility.

5.2.3

Fund Characteristics
The number of academic studies that examine mutual fund characteristics has increased

substantially in recent decades as a result of the rapid growth of the mutual fund segment in
financial markets globally. Despite these numerous studies in the mutual fund literature,
conclusions remain contradictory regarding the fund-specific characteristics that influence
mutual fund performance and flow (see for example: Elton et al., 2012; Mansor et al., 2015;
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Brown and Wu, 2016). This section will highlight these characteristics and develop hypotheses
in this regard.
5.2.3.1

Fund Fee
Investigating the mutual fund flow relationship with fund’s fees has become a

substantial topic in the finance literature due to its important role for fund managers’ portfolio
allocations. Barber et al. (2005) examine mutual fund investors’ behaviour when they make
their investment decisions based on fund expenses. They find a negative relationship between
mutual fund flow and fees. In the Saudi Arabian mutual fund industry, fees would have a
negative impact on mutual fund flow because investors in Saudi Arabia are less sophisticated
compared to developed markets, and they consider fees as profit reduction. The following
hypothesis H5.3 is developed as presented below.
H5.3: High mutual funds fees negatively impact fund flow in Saudi Arabia.
5.2.3.2

Subscription fee
In the Saudi Arabian mutual fund industry, there are five types of fees that funds in

Saudi Arabia apply (Management fee, Subscription fee, Redemption fee, Performance fee and
Custodian fee). Because the Subscription fee is paid once by new investors, this fee is different
from the other fees that are applied in Saudi Arabia. In this research, we will investigate
whether the Subscription fee has an impact on mutual fund flow. First of all, unsophisticated
investors will be more easily influenced by irrelevant factors. Ideally, money flows should be
directed by the expectation of well-performing and skilled fund managers. Irrational decisions
are sometimes taken by investors through wrong performance evaluations or including for nonrelevant factors. Moreover, it is expected that the Subscription fee would negatively impact
mutual fund flow. For example, if an investor is comparing between two funds to invest in,
he/she would prefer to invest in the one with the lowest cost. Connecting this fact to the Saudi
Arabian market, investors in this kind of market usually are less educated in terms of
investments strategies. Any extra expenses applied will have an impact on investors’ decision
when they are directing their money. Building on the literature, most papers found that
expenses or fees negatively influence mutual fund flow. As a result, the Subscription fee will
negatively influence mutual fund flows. The following hypothesis H5.4 is developed as
presented below:
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H5.4: Mutual funds that apply subscription fee have lower money flow compared to funds that
do not apply Subscription fee.
5.2.3.3

Islamic Compliance Funds

Islamic finance has grown significantly in recent decades. The mutual fund industry has
become a major sector providing Islamic products to attract investors who prefer Islamic funds.
In a market such as Saudi Arabia, Shariah compliance products are a major component in the
financial market due to the country being considered the centre of Islam. Therefore,
investigating money sensitivity in Saudi Arabia by acknowledging the difference between
conventional funds and Islamic funds provides new knowledge to the literature as it
concentrates on return performance. Local investors in Saudi Arabia would prefer Islamic
funds as they are religiously prohibited from investing in assets that do not follow Sharia rules.
For example, if there are two good options of funds to invest in (conventional or Islamic fund),
investors most likely will go with the Islamic option. Thus, it is expected that mutual fund flow
is higher for Islamic funds. The following hypothesis H5.5 is developed as presented:
H5.5: Islamic mutual funds receive higher money flow than conventional funds.
5.3

An Overview of The Data Description and Model Specifications

5.3.1

Sample Descriptive
This chapter concentrates on the determinants of equity mutual fund flow in Saudi

Arabia. All open-ended equity mutual funds which were publicly traded for the period from
the beginning of 2006 until July 2017 are investigated in terms of money sensitivity. The
sample includes different financial events. First, it covers the global financial crisis in 2008
which is expected to influence the oil market as oil is a global commodity. Second, there was
a huge bubble in the Saudi Arabian stock market in 2006 when the market lost about 50% of
its market capitalisation. Investors would move their assets to the mutual fund industry due to
diversification and highly experienced management. After the bubble in the domestic market,
the number of funds greatly increased. Including these three events in our study eliminates
criticism of the results regarding the effect of these events, and they are eliminated in the
robustness checks to increase the credibility of the findings. Finally, the data are not available
if we want to expand the sample further back as full disclosure on the financial market only
started in 2010.
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We only focus on equity mutual funds because it is the largest segment in the mutual
fund industry in Saudi Arabia. Approximately 60% of the active funds by the end of our sample
period are equity funds. Moreover, the equity mutual fund segment in Saudi Arabia is the
largest in the GCC region and one of the fastest-growing markets in the Middle East. The final
data sample covers all equity funds that existed from January 2006 to July 2017 on a monthly
basis. The total sample includes 256 equity funds, 175 of which are active funds, and total asset
value of about US$6.1 billion by the end of July 2017. Our examined study period is in line
with the finance literature (see for example: Guercio and Reuter, 2014; Barber et al., 2016;
Brown and Wu, 2016).
Table 5.1 presents the descriptive statistics data used in the chapter. Flow is the net flow
for fund i from equation (8) in Chapter 3. The equity funds in the Saudi Arabian mutual fund
industry has a negative average money net-flow which is approximately 1% monthly. The
absolute return, which is the natural log return of fund adjusting for the risk-free rate and risk
factors, is very small in our sample period with a mean close to zero. The risk-adjusted return,
which represents the abnormal return of mutual fund performance that includes the risk factors
based on a Carhart four-factor model, is positive with a mean of 1% monthly. It is worth noting
that the money flow standard deviation is lower than both performance measures. For extensive
information about the data description, see Chapter 3. Oil return is the return of oil market
based on S&P GSCI crude oil excess return which had a negative return of 1.5% in the period
investigated. RV is the realized volatility which is measured by the sum of total compound
return of total trading days. CV is the second oil volatility estimation which represents the
conditional volatility based on the GARCH model. Innovation represents the shocks on oil
prices which is the squared residuals of conditional mean on GARCH model which has an
average of 1% from 2006 until July 2017. Size is the natural logarithm of the total asset value
in millions.

Table 5.1
Summary Statistics of mutual fund flow and other variables, January 2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample, Std. Dev. is the sample
standard deviation and Min and Max are minimum and maximum values, respectively. Raw return is the return
of fund i in period t before adjusting for risk-free rate and risk factors; Alpha is Risk-adjusted return based on the
4-factor model of fund i in period t. Oil return is the return of oil market based on S&P GSCI crude oil excess
return; RV is realized volatility which is measured by the sum of total compound return of total trading days; CV
is the conditional volatility based on the GARCH model and Innovation is the squared residuals of conditional
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mean on the GARCH model. Flow is the net flow for fund i from equation (8) in Chapter 3. Size is the natural
logarithm of the total asset value in millions.
Variable

Obs

Mean

Std. Dev.

Min

5%

25%

75%

95%

Max

Raw Return
Alpha
Oil Return
RV
CV
Innovation

19,900
19,900
19,810
19,900
19,900
19,810

0.0007
0.0117
-0.0154
-1.2315
0.0926
0.0086

0.060
0.042
0.095
0.218
0.021
0.014

-0.228
-0.117
-0.393
-1.742
0.057
0.000

-0.108
-0.061
-0.204
-1.567
0.076
0.000

-0.025
-0.010
-0.067
-1.383
0.080
0.001

0.036
0.036
0.052
-1.073
0.096
0.009

0.091
0.079
0.116
-0.842
0.142
0.043

0.143
0.120
0.243
-0.607
0.169
0.064

Flow
Size

18,329
18,686

-0.0100
2.7357

0.042
1.730

-0.129
-9.934

-0.129
-0.151

-0.016
1.527

0.002
3.914

0.073
5.749

0.073
8.765

5.3.2

Model Specification
We present different model specifications to analyse the incentives of the Saudi Arabian

mutual fund flows. Three separate tests are proposed to examine a variety of explanatory
variables: fund return performance, oil market volatility and fund specific characteristics. In
some model specifications, we include lagged flows to investigate the persistence of flow and
performance to control variable. Flow is the percentage of net flow for fund i from equation
(8) in Chapter 3. The net flow is winsorized at the bottom and top 5% due to the huge gaps in
the raw data extracted from Lipper for investment management. Two return performance
estimations are used in this study: Raw return which is the log absolute return of a fund price
in monthly frequency; Alpha represents the abnormal return which is the risk-adjusted
performance from Carhart (1997). The four-factor model is adjusted to include global risk
factors as 50% of the equity funds in the sample invest in global markets, see Chapter 3 for
more details. The results are reported using pooled regressions, and the standard errors are
robust for heteroscedasticity and autocorrelation following Shinozawa and Vivian (2015) and
Wang et al., (2018) who conducted similar studies.
The first specification examines the impact of fund return performance (raw return and
risk-adjusted return) on money sensitivity, and the results are provided using pooled
regressions to distinguish whether return drives investors to direct their money. There is
significant statistical evidence that fund flow is positively and highly related with previous
return performance as investors are motivated to direct their money to the winning funds
because the return persistence is anticipated (see for example: Guercio and Reuter, 2014;
Shinozawa and Vivian, 2015; Brown and Wu, 2016). Thus, we expect a positive relationship
between equity fund performance and next period money flow in Saudi Arabia. Moreover,
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lagged fund flow is included in the model specifications to test and control for flow persistence.
Thus, the money flow sensitivity to performance testing model is:
𝒇𝒍𝒐𝒘𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜷𝟐 𝒇𝒍𝒐𝒘 𝒊,𝒕−𝟏 + 𝜺𝒕𝒊

(𝟏)

Where 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡 is the dependent variable defined as the money flow into fund i at time

t ; 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a lagged fund performance measure (the raw return or the risk-adjusted
return); and 𝜀𝑡𝑖 is an error term (residual).

In the next model, we examine the impact of oil volatility on fund flow by including

the subsequent fund performance, flow and oil return as control variables. Three measures of
oil volatility are applied in this test (realized volatility, conditional volatility and volatility
innovations). We investigate the money sensitivity on equity mutual fund in Saudi Arabia
based on the oil market volatility condition. Thus, our flow-volatility testing estimation model
is:
𝒇𝒍𝒐𝒘𝒔𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕−𝟏 + 𝜷𝟐 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕−𝟏 + 𝜷𝟑 𝒇𝒍𝒐𝒘 𝒊,𝒕−𝟏
+ 𝜷𝟒 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜺𝒕𝒊

(𝟐)

Where 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡 is the dependent variable defined as the percentage of money net-flow

into fund i at time t ; 𝑜𝑖𝑙 𝑣𝑜𝑙𝑡𝑖𝑙𝑖𝑡𝑦𝑡−1 is the crude oil market volatility (conditional volatility,
innovation and realized volatility); 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a lagged fund performance measured
by the raw return or abnormal performance; 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑖,𝑡−1 is the lagged oil market return;
and 𝜀𝑡𝑖 is an error term (residual). This specification provides evidence for hypothesis 5.1 by
testing 𝛽1 ≠ 0. If 𝛽1 = 0 then there is no link between oil volatility and mutual fund flow.

This empirical work proposes a new factor to test whether it influences investors to

direct their asset to the mutual fund industry. This chapter is the first, to the best of our
knowledge, that addresses the relationship between oil market volatility and flow. The results
are reported using pooled regressions. This question is built through the concept that oil has
been one of the most significant global commodities, and therefore may have significant
spillover effects on local economies, especially major exporting and importing markets (see
for example: Filis et al., 2011; Arouri and Rault, 2012). The dependence of the Saudi Arabian
market on the oil industry as a major oil supplier in the world indicates that investigating such
a market would contribute to the literature through new findings for a major exporting market.
We develop our hypotheses based on the risk conditions of the market as it is expected to
influence investor behaviour. There is evidence in the finance literature that suggests that fund
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flow is negatively associated with higher stock market volatility (Cao et al., 2008).
Shareholders are expected to adjust their equities allocations based on risk level conditions.
Thus, we anticipate a negative flow during highly volatile periods.
Next, we examine the sensitivity of the mutual fund flow based on fund exposure to oil
market movements. The existing finance literature has not looked to this particular question
which provides insights into investors perceptions when they direct their assets to the mutual
fund market in Saudi Arabia. Thus, our next testing model is:
𝒇𝒍𝒐𝒘𝒔𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕−𝟏 + 𝜷𝟐 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕−𝟏 + 𝜷𝟑 𝒇𝒍𝒐𝒘 𝒊,𝒕−𝟏

+ 𝜷𝟒 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜷𝟓 𝑪 𝒊 + 𝜷𝟔 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒊,𝒕−𝟏 ∗ 𝑪 𝒊 + 𝜺𝒕𝒊

(𝟑)

Where 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡 is the dependent variable defined as the percentage of money net-flow

into fund i at time t ; 𝑜𝑖𝑙 𝑣𝑜𝑙𝑡𝑖𝑙𝑖𝑡𝑦𝑡−1 is the lagged crude oil market volatility (conditional

volatility, innovation and realized volatility); 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a lagged fund performance
measured by the raw return or abnormal performance; 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑖,𝑡−1 is the lagged oil market
return; 𝐶 𝑖 is the fund condition to the oil market sensitivity (high sensitivity or low sensitivity)

and 𝜀𝑡𝑖 is an error term (residual). This model provides data for hypothesis 5.2 by testing 𝛽6 ≠
0. If 𝛽6 = 0 then there is no significant difference between high and low oil exposed funds in
terms of flow sensitivity.

Furthermore, we separate the front-load fee from the operation fee to identify the effect
of each on equity fund flow. The finance literature has not provided sufficient evidence of the
relationship between money flow and different types of fees. Thus, our next testing model is:
𝒇𝒍𝒐𝒘𝒔𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝑭𝒆𝒆𝒊 + 𝜷𝟐 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕−𝟏 + 𝜷𝟑 𝒇𝒍𝒐𝒘𝒊,𝒕−𝟏 𝜺𝒕𝒊

(𝟒)

Where 𝐹𝑒𝑒𝑖 is the fees applied on a fund. We include two types of fee in this

specification. First, the annual fee which is the expense charged on investors, which is decided

by fund’s management. The second type is the initial fee or the subscription cost which is a
dummy variable indicating whether the subscription cost is applied to the fund. Lagged return
performance and flow are added to the model as control variables. 𝜀𝑡𝑖 is an error term. This

specification provides evidence for hypotheses 5.3 and 5.4 by testing 𝛽1 ≠ 0. If 𝛽1 = 0 then fund
fees have no significant impact on the money flow.

Fund flow is anticipated to be negatively associated with annual management fee as it
is considered a cost where higher fees lead investors to find an alternative lower expense fund
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particularly if they believe that managers do not compensate for higher fees by generating
higher return (see for example: Sirri and Tufano, 1998; Barber at el, 2005).
In the last model, a set of variables are included to investigate the impact on fund flow.
New factors such as whether the fund applies Islamic rules or not, along with fund
characteristics are examined in terms of the effect on investors’ allocation decisions. Thus, our
next testing model is:
𝒇𝒍𝒐𝒘𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕−𝟏 + 𝜷𝟐 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕−𝟏 + 𝜷𝟑 𝑺𝒊𝒛𝒆𝒊,𝒕−𝟏 + 𝒃𝟒 𝑰𝑪𝒊 +
𝒃𝟓 𝑮𝑬𝑶𝒊 + 𝒃𝟔 𝒂𝒈𝒆𝒊𝒕 + 𝜷𝟕 𝒇𝒍𝒐𝒘𝒊,𝒕−𝟏 + 𝜺𝒕𝒊

(5)

Where 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is the dependent variable defined as a raw return and Alpha fund

i at time t ; 𝑜𝑖𝑙 𝑣𝑜𝑙𝑡𝑖𝑙𝑖𝑡𝑦𝑡 is the volatility of oil market (conditional volatility, realized volatility,

and innovation); 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡−1 is an independent variable defined as the lagged money net-flow
into fund i at time t. 𝑆𝑖𝑧𝑒𝑖,𝑡 is the fund’s size as the natural logarithm of total net asset; 𝐼𝐶 is a
dummy variable representing Islamic compliance funds, one indicates Islamic fund (funds that

apply Shariah rules) and zero indicates conventional fund; 𝐺𝐸𝑂 is a dummy variable
representing a fund’s investment geographic focus (Saudi Arabian market or different market);

𝑎𝑔𝑒 is the natural logarithm of a fund’s age in years; and 𝜀𝑡𝑖 is an error term. This model
provides evidence on the impact of investment characteristics on mutual fund flow by testing
𝛽𝑣 ≠ 0. If 𝛽𝑣 = 0 then there is no like between funds characteristic and flow.

This specification includes an extensive list of characteristics to test for an effect on

money sensitivity. Size is added to the model as a control variable, and we expect a positive
relationship with flow as lagged performance and flow have a positive impact on current flow
(see for example: Berk and Green, 2004; Shrider, 2009; Shinozawa and Vivian, 2015). For
Islamic funds, we anticipate a positive impact on the flow. We develop this hypothesis on the
basis of the Saudi Arabian market structure. In fact, investors in such markets always prefer to
follow Islamic finance principals. Thus Islamic funds would have higher money flow compared
to conventional funds. Geographic investment focus presents funds that invest in the Saudi
Arabian stock market or other markets (regionally or globally). We expect local funds to
receive more money flow because the information is more accessible for investors, and fund
managers have the potential to identify investment opportunities at lower costs. Moreover,
older funds are expected to receive high attention from investors as age indicates highly
experienced management.
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5.4

Empirical Results

5.4.1

Return Performance and Flows
The recent literature has revealed a significant body of work in this particular area,

especially focused on developed markets such as the US and UK. One of the main determinants
of fund flow is the past return performance (see for example: Lynch and Musto, 2003; Berk
and Green, 2004; Shinozawa and Vivian, 2015). To test the influence of this variable on equity
funds in Saudi Arabia, we include the previous month return performance. First, as explained
in Chapter 3, the flow data is winsorized at the top and bottom 5%. The average mutual fund
flow in the period under-investigation is – 1% monthly for the length of the sample from 2006
until mid-2017. Second, two measures of fund performance are included in the analysis which
is the raw returns (log return) and the market-adjusted return (based on Carhart four-factor
model). The estimations document a slight positive raw return over the sample period with a
mean of 0.07% while alpha is positive with an average of 1% monthly. Therefore, managers
have shown their skills as the abnormal return is positive. Figure 5.1 presents scatter plots of
the mean mutual fund flow and lagged performance from the beginning of 2006 until mid-2017
and confirm the expected positive relationship between money sensitivity and previous month
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Figure 5.1 Monthly average flow and lagged return
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Table 5.2 presents the pooled regressions of the main analysis of mutual fund flows
incentives. The first question is proposed by the relationship between fund flows and raw
return. Model 1 indicates that fund performance is a significant driver of future mutual fund
flow in the Saudi Arabian market. The finding suggests that there is a positive impact of
previous month return on the current fund flow, and the result is highly statistically significant
at the 1% level. The coefficient on raw return indicates that a 1% increase on return leads to a
0.045% money inflow into the fund in the next month. This positive relationship is in line with
previous studies which suggest that investors chase past performance when directing their
money (see for example: Shinozawa and Vivian (2015) for the Japanese market and Sirri and
Tufano (1998) for the US market). With respect to model 2, we find the same relationship
indicating not only prior month return impacts the current flows, but also two months lagged
return positively affects future equity funds flow. The finding is strong and highly statistically
significant which confirms the influential role of return on funds flow.
Table 5.2
Pooled regression of flow on performance
This table reports pooled regressions of mutual fund flow on return performance. Flow is the net flow for fund i
from equation (8) and winsorized at 5 percentile (Chapter 3). Raw return is the log return of fund i in period t
before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4factor model. Constant is the intercept of the model. R-squared is the coefficient of determination.
VARIABLES
Raw Return Lag1

Model 1.1
0.045***
(0.005)

Raw Return Lag2

Model 1.2
0.042***
(0.005)
0.018***
(0.005)

Alpha Lag1

Model 1.3

Model 1.4

Model 1.5
0.043***
(0.006)

0.039***
(0.008)

0.034***
(0.008)
0.019**
(0.008)
-0.011***
(0.000)
18,026
0.002

0.007
(0.009)

Alpha Lag2
Constant
Observations
R-squared

-0.010***
(0.000)
18,197
0.004

-0.010***
(0.000)
18,026
0.005

-0.011***
(0.000)
18,197
0.001

-0.010***
(0.000)
18,197
0.004

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Model 3 in Table 5.2 shows the flow-performance relationship based on alpha which is
estimated by using Carhart four-factor model. As explained in Chapter 3, four factors are
applied to represent the local Saudi Arabian market risk factors, and four global factors are
applied to represent the global market risk factors as approximately 50% of the funds in the
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sample invest in international financial markets. The result is consistent with the raw return
findings which also is in line with prior studies in the finance literature which identify a positive
association between fund flows and return performance (see for example: Berk and Green,
2004; Shrider, 2009; Shinozawa and Vivian, 2015). The abnormal return is the key driver of
funds flow, and the coefficient on the risk-adjusted return is about 0.04. Therefore, a 1%
increase on abnormal return leads to a 0.04% higher money inflow into the fund in the next
month, and the finding is highly statistically significant at the 1% level which is consistent with
Guercio and Reuter (2014) who find that money flow chases risk-adjusted return performance.
Model 4 indicates a strong positive relationship between fund flows and risk-adjusted return.
Interestingly, not only the previous month return influences the current flows but the two
months lagged performance also influences assets allocation decisions. This evidence confirms
the raw return relationship with flows, and we can conclude that return performance attracts
future fund flows in the Saudi Arabian industry.
Therefore, the results indicate that whatever return performance measure we apply,
there is a statistically significant positive relationship between flow and return which is in line
with the evidence (Ferreira et al., 2012). The findings suggest that fund flow is more sensitive
to raw return changes than abnormal return changes as the coefficient is slightly higher at 0.04
and 0.034 for raw return and alpha, respectively. This is also consistent with Shinozawa and
Vivian (2015) who find that raw return explains more of fund flows movements for the
Japanese market. We can attribute these findings to the concept that investors only
acknowledge the raw return when they evaluate a fund because it is easier to access, especially
for unsophisticated investors. It is important to note that when both return measures are
included in the analysis, the magnitude of the sensitivity is lower as the abnormal performance
coefficient becomes negative and statistically insignificant while the absolute return is still
positive and highly statistically significant at the 1% level.
To sum up, the evidence shows that equity mutual fund flow is positively impacted by
return performance in the Saudi Arabian market. The outcomes can be explained through the
following. First, return performance is the most accessible information related to funds as its
regularly published on the managers' official website and specialized financial press on a
monthly basis; thus investors anticipate that return would persist in the following month.
Moreover, the Saudi Arabian mutual fund market is considered an emerging financial market
whose participants are mostly unsophisticated investors who would direct their money based
on the observable information (past performance).
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Another issue proposed in this chapter is the relationship between the previous month
flow and the future flow in order to control for autocorrelation. The persistence of fund flow is
examined in the Saudi Arabian mutual fund market. We begin investigating this relationship
by producing a scatter plot of the linear relation between fund flow and previous month flow
based on the average net asset value percentage on a monthly basis. Figure 5.2 indicates a
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positive impact of the lagged flow which confirms the persistence of money flow.
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Figure 5.2 Monthly average flow and lagged flow

Table 5.3 shows the findings of pooled regressions of flow on performance and lagged
flow. Model 1 illustrates the univariant regression based on lagged flow as a predictor of future
fund flow. The findings suggest that previous month money flows into a fund is a significant
indicator of the current month money flow. There is a positive relationship, and the result is
highly statistically significant at the 1% level. The coefficient on first lagged flow is 0.1 which
means that a 1% increase in the previous period flow leads to a 0.1% money inflow into the
fund in the current period. In the Saudi Arabian equity funds market, money flow itself explains
about 1% of the next month flow variations. The previous month returns are included in the
regression as shown in model 2 (both return estimators are included, raw and risk-adjusted).
Overall, the results confirm the evidence from our main mains test which suggests that lagged
performance and lagged fund flows are predictors of current fund flow.
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Table 5.3
Pooled regression of flow on lagged flow
This table reports pooled regressions of mutual fund flow on return performance. Flow is the net flow for fund i
from equation (9) and winsorized at the 5th percentile. Raw return is the log return of fund i in period t before
adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor
model. Constant is the intercept of the model. R-squared is the coefficient of determination.
VARIABLES
Raw Return Lag1

Model 1.1

0.104***
(0.010)

Model 1.2
0.042***
(0.006)
0.003
(0.010)
0.103***
(0.010)

Model 1.3
0.043***
(0.006)
-0.001
(0.010)
0.093***
(0.010)
0.077***
(0.010)

Model 1.4
0.038***
(0.006)
0.004
(0.010)
0.086***
(0.011)
0.070***
(0.010)
0.071***
(0.010)

-0.009***
(0.000)
17,875
0.010

-0.009***
(0.000)
17,875
0.014

-0.009***
(0.000)
17,441
0.020

-0.008***
(0.000)
17,043
0.024

Alpha Lag1
Flow Lag 1
Flow Lag 2
Flow Lag 3
Flow Lag 4
Constant
Observations
R-squared

Model 1.5
0.035***
(0.006)
0.002
(0.010)
0.087***
(0.011)
0.071***
(0.010)
0.065***
(0.010)
0.050***
(0.009)
-0.008***
(0.000)
16,654
0.028

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Further testing examines the persistence of money flow by adding up to four lags of
equity fund flows as shown in models 3, 4 and 5. The findings demonstrate that lagged flow is
a driver of future fund flows as we find a positive relationship between lagged flow and current
flow up to four months. Furthermore, all lags are highly statistically significant at the 1% level.
Our results are consistent with Boyer and Zheng (2009) who find a strong autocorrelation
between flow and lagged flow for a US sample market and Shinozawa and Vivian (2015) who
show that money flow persists at least up to two months in the case of the Japanese fund market.
The result can be explained by the concept of investors being particularly reluctant to move
money out of the funds than to direct the money into the fund which can be attributed to high
exit fees. Investors are slow to adjust their asset allocation and conservative in their investment
strategies. They may follow past months’ performance and direct their holdings to the same
fund's group.
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5.4.2

Mutual Fund Flow and Oil Market Volatility
This section emphasises the interaction between oil market volatility and money flow

sensitivity in the Saudi Arabian market. The main question we ask is how investors react to oil
market conditions through directing their asset allocation. There is a well-established stand of
the literature on mutual fund flow, but to the best of our knowledge, this is the first work that
examines oil volatility impacts on fund flows. As explained in Chapter 3, we estimate funds
flow following the literature (see for example: Bergstresser and Poterba, 2002a; Frazzini and
Lamont, 2008; Shinozawa and Vivian, 2015). Accordingly, the top and bottom 5% of flow data
were winsorized. Moreover, oil volatility is estimated in three different models: conditional
volatility, volatility innovations and realized volatility (for more information refer to Chapter
3). Oil market data is obtained from the S&P GSCI crude oil excess return. Both previous
return performances, raw return and the abnormal return, are included as it is a dominant driver
of mutual fund flow sensitivity. We include the return of the oil market and lagged fund flow
as control variables in our pooled regression models. The main objective is to investigate the
relationship between oil market conditions and the next period mutual fund flow as investors
need time to readjust their asset allocations. Figure 5.3 presents scatter plots of the average
monthly flow and the oil market volatility estimations. There is little evidence of a slight
positive relationship between flow and oil volatility when conditional volatility and
innovations are applied.
Realized volatility is the first estimation used to examine the proposed question. It is
calculated as the sum of the squared daily return of all trading days during the selected month
following the literature (see for example: Christiansen, Schmeling and Schrimpf, 2012; Paye,
2012). Table 5.4 indicates the results of multivariate pooled regressions on mutual fund
performance in Saudi Arabia. The results suggest that realized volatility has no significant
impact on mutual fund flows. This finding is not consistent with the developed hypothesis
which assumes a significant impact due to the transmission from the oil market to the equity
market.
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Figure 5.3 Monthly average flow and oil volatility
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The second oil volatility measurement used is the conditional volatility by GARCH
(1.1) which estimates the market volatility by including lagged unexplained variation plus
lagged volatility (see for example: Jouini, 2013; Kang, Ratti and Yoon, 2015). Conditional
volatility is considered the expected volatility because it includes the previous period in the
estimation. The result of the pooled regression shows that the previous month oil market
volatility positively influences mutual fund flow in the Saudi Arabian market, and the finding
is highly statistically significant at the 1% level with a coefficient of 0.05. Therefore, money
flow in the mutual fund industry in Saudi Arabia tends to increase when the oil market is highly
volatile and vice versa. This confirms the prior work by Malik and Hammoudeh (2007) who
document that oil market condition is associated with the equity market in Gulf countries as oil
exporters. Additionally, this result is consistent with the hypothesis developed, in terms of the
existence of the relationship, but with opposite direction, given that Saudi Arabia is a major oil
supplier worldwide and any change in the oil market should affect the local economy.
The last test in this question is estimating oil volatility as the innovations from GARCH
(1.1). Volatility innovation represents unexpected shocks or squared residuals. Model 3 in
Table 5.4 presents the initial analysis of the regression results of oil volatility on mutual fund
flow in Saudi Arabia. The finding is in line with our previous regression that includes
conditional volatility. The result essentially suggests that oil market condition influences
mutual fund flow, and there is a statistically significant positive relationship at the 5% level
with a coefficient of 0.05. It implies that higher unexpected volatility leads to higher money
inflow in the market. The result therefore confirms our hypothesis which anticipates that oil
market volatility is a dominant determinant of money flow sensitivity in the Saudi Arabian
mutual fund industry. Finally, all three models have the same R-squared of 0.015 indicating
how much the variables explain flow variations which is acceptable as it is widely documented
in the mutual fund literature (see for example: Jain and Wu, 2000; Bergstresser and Poterba,
2002; Ferreira et al., 2012; Wang et al., 2018).
To sum up, the findings conclude that oil market volatility plays a dominant role in
mutual fund flow as the sensitivity is highly significantly impacted by oil market condition.
Empirically, two estimations (conditional volatility and innovations) confirm the primary role
of the oil market on influencing investors behaviour in the Saudi Arabian market which can be
attributed to the reliance that the Saudi economy has on the oil market. The argument could be
built in two directions. First, investors may adjust their portfolio allocation when the market is
riskier by increasing their holdings in risk-free securities. Another possible explanation is that
134

Chapter 5
when the market is riskier, investors may consider moving to the mutual fund sector because
of the incremental diversification and effective management benefit to stay in the same return
level. Therefore, investors would prefer to invest their holdings in the mutual fund industry as
documented by the positive relationship between mutual fund flow and market condition.
Finally, it is worth highlighting that the Saudi Arabian market has its own specific
characteristics; for instance, bonds or risk-free securities are not available in the period under
investigation. Thus, it is possible that higher oil market volatility has a positive impact on the
flow of funds in the Saudi Arabian market.
Table 5.4
Pooled regression of flow on oil market volatility
This table reports pooled regressions of mutual fund flow on oil market volatility. Flow is the net flow for fund i
from equation (8) and winsorized at the 5th percentile (Chapter 3). Oil prices data are from S&P GSCI crude oil
excess return. RV is the realized volatility which is the sum of trading days’ squared return in a month on S&P
GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared
residuals from the conditional mean equation from GARCH (1.1). Oil return based on log return. Raw return is
the log return of fund i in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund
i in period t based on Carhart 4-factor model. Constant is the intercept of the model. R-squared is the coefficient
of determination.
VARIABLES
Lag Realized Volatility 1

Model 1.1
0.002
(0.002)

Lag Conditional Volatility 1

Model 1.2

0.050***
(0.015)

Lag Innovation 1
Lag Flow 1
Lag Raw Return
Lag Alpha 1
Lag Oil Return 1
Constant
Observations
R-squared

Model 1.3

0.103***
(0.010)
0.048***
(0.007)
0.002
(0.010)
-0.005
(0.004)
-0.007***
(0.002)
17,868
0.015

0.103***
(0.010)
0.051***
(0.007)
0.001
(0.010)
-0.005
(0.004)
-0.014***
(0.001)
17,868
0.015

0.052**
(0.025)
0.103***
(0.010)
0.047***
(0.007)
0.001
(0.010)
-0.003
(0.004)
-0.010***
(0.000)
17,868
0.015

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

As shown in Table 5.4, the previous period flow is a key predictor of the current period
flow which confirms our prior findings of the persistence of mutual fund flow as the
relationship is highly statistically significant at the 1% level in all three models. It is important
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to note that the coefficient is still the same even when oil volatility is included in the
regressions. This is in line with the existing literature which finds a persistence on mutual fund
flow (Ferreira et al., 2012). The result may be explained by investors taking longer time to exit
a fund than entering a fund. Moreover, the investors in the Saudi Arabian market are relatively
less sophisticated, so it is expected for such investors to be more irrational in their portfolio
reallocations.
The oil market return is included to control funds’ money sensitivity impacted by oil
price movements. The oil return is calculated as the log return based on the S&P GSCI crude
oil excess return index. The average oil return in the sample under investigation is -1.5%
monthly. Including oil return is needed due to the relevance of the oil industry in Saudi Arabia
and the anticipated relationship between the oil market and stock market as documented by the
literature (see for example: El Hedi et al., 2011; Filis et al., 2011; Wang, Wu and Yang, 2013).
Surprisingly, the findings suggest that there is no significant impact of oil market return on
mutual fund flow in Saudi Arabia. Despite the volatility measure used, all three models in Table
5.4 indicate the insignificant relationship between money flow and oil market return. The
conceptual approach to explain this result is that investors ignore the oil market return in their
allocation decisions as oil market return movements transform to the equity market as we find
in the previous chapter. Therefore, investors seem to neglect the oil market return when they
make their money allocation choices in the mutual fund market because it is already
incorporated in the fund return performance. We exclude fund performance and re-run the test,
and the result indicates a significant relationship between money flow and oil return which
confirms that the inclusion of return performance eliminates the significance of oil market
return.
Next, mutual fund return performance is included in the multivariate regressions. Both
raw return and abnormal return based on Carhart four-factor model are added in each model.
The results using pooled regressions indicate that raw return performance is highly statistically
significant and positively associated with fund flow. However, the abnormal return is
negatively related to mutual fund flow with the raw return included in the same test. Alpha
positively impacts money sensitivity and is highly statistically significant when only alpha is
accounted for in the model. The findings confirm our previous results which conclude that
mutual fund return performance is a key predictor of future flow, and this is in line with the
literature (see for example: Otten and Bams, 2002; Berk and Green, 2004; Shrider, 2009).
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5.4.3

Highly exposed Funds
This section investigates the relationship between mutual fund flow and oil market

volatility by considering funds’ sensitivity to the oil market. The initial discussion of this
chapter indicates that money flow is influenced by oil market volatility which supports the
economic assumptions showing a strong relationship between financial markets and the oil
market (see for example: Arouri et al., 2011; Wang et al., 2013; Kang et al., 2015). Therefore,
we take our investigation one step further to address the difference between funds based on
their holdings of oil-sensitive shares. We anticipate that the money flow of funds that are
considered highly exposed to the oil market is more sensitive to oil volatility as shown in
hypothesis 5.2. Investors should acknowledge the movements of the oil market in their
allocation decisions as the Saudi Arabian economy is highly dependent on oil exports.
Data limitation plays a major role in this part of our study as information on the holdings
of each fund is not available. Creating the beta to represent the sensitivity of funds to the oil
market is the optimal solution based on the available data. Therefore, we develop the fund
return sensitivity to the oil market sensitivity based on reasonable number of months (36
months) to increase the reliability of the results and to identify whether the fund is exposed to
the oil market or not in our investigation period. Importantly, even if we have the holding data,
we would create a proxy based on the number of shares that invest on the oil industry which
would provide with similar results. However, there might be limitations on the findings due to
funds holding data missing. First, funds that have been operated for less than three years are
excluded which might have a different conclusion. Second, if we have the actual holding data,
would be able to include more funds to our dataset which enrich the credibility of the results.
Finally, the real holding data would allow us to investigate the proposed question in-depth
(such as examine the relationship between the aggregate flow and funds that change their
holdings more frequently).
Thus, we create the beta for each fund return to the oil market return based on the
previous 36 months returns, and we excluded funds that have less than 36 observations (young
funds or dead funds). The total sample has 181 funds, and we removed one period due to the
extreme negative beta in this particular period. We estimate the average of each funds’ beta
and divide the sample into three categories (low, medium and high volatility) to identify those
funds that are highly impacted by the oil market. In this examination, the sample only contains
the highly oil-exposed funds which are the top third of the funds’ beta. We use a dummy
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variable to approach this test. The dummy variable takes a value of one if the fund is highly
exposed to the oil market or zero if otherwise.
Table 5.5 indicates the interaction between fund condition and oil volatility to examine
the relationship with mutual fund flow in the Saudi Arabian market. All three oil volatility
measures are estimated and included in this test. First, conditional volatility is applied, and the
result in Table 5.5 shows that funds which have high-risk exposure to the oil market receive
higher money flow than funds with lower risk to the oil market when the oil market is highly
volatile. This finding suggests that funds that are categorised as less exposed to oil market
movements have a negative money flow when oil market volatility is high compared to funds
with higher oil market risk, and the results are all statistically significant. The second oil
volatility estimation is realized volatility which includes all trading day returns in a month
period. As shown in Table 5.5, there is a statistically significant difference in the relationship
between funds flow and oil market volatility based on the fund's condition in terms of oil
market exposure as the findings are statistically significant at the 1% level. Consistent with the
previous evidence, we find that the money flow is more pronounced for the category of high
oil risk-sensitive funds when the oil market is more volatile. The last volatility measures the
innovations from GARCH (1.1). The results based on this measure quantitively match the
previous results. Hence, funds with a higher beta are influenced positively by the oil market
volatility which means that flows of high oil exposed funds are higher when oil market
volatility increases while the low beta funds have a negative relationship between the flow and
subsequent oil volatility.
To sum up, the empirical findings in Table 5.5 clearly suggest that mutual fund flow in
the Saudi Arabian equity fund sector varies between funds that hold more oil exposed assets
and funds which hold less oil exposed assets. This is consistent with Wang et al. (2018) and
our prediction of funds with high exposed assets to the oil market returns being more sensitive
to the oil market volatility shocks. Our main test investigates the impact of oil volatility on
fund flow, and we find that the flow is higher when the volatility becomes higher. The results
in Table 5.5 confirm our hypothesis of dependence of money flow on their exposure to the oil
market and demonstrates that regardless of the volatility measure employed, funds with high
beta receive higher money flow when the oil market is highly volatile which means that
investors consider the holdings in their investment strategies. This can be explained by
investors are willing to trade on oil-exposed assets via mutual funds in order to benefit from
portfolio diversification and skilled management.
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Table 5.5
Pooled regressions of flow on oil exposed funds
This table reports pooled regressions of mutual fund flow on oil market volatility based on low and high oil market
exposer of funds. Flow is the net flow for fund i from equation (8) and winsorized at the 5th percentile (Chapter
3). Oil prices data are from S&P GSCI crude oil excess return. Fund condition is a dummy variable that is 1 if the
fund is highly exposed to the oil market . RV is the realized volatility which is the sum of trading days’ squared
return in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH
(1.1). Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return based
on log return, and realized volatility based. Raw return is the log return of fund i in period t before adjusting for
the risk-free rate. Constant is the intercept of the model. R-squared is the coefficient of determination.
VARIABLES
Fund condition
Lag Oil Volatility 1
lag Oil Volatility #Fund Condition
Lag Raw Return 1
Lag Alpha 1
Lag Oil Return 1
Lag Flow 1
Constant
Observations
R-squared

Model 2.1
Conditional volatility
-0.009***
(0.003)
-0.020
(0.023)
0.074**
(0.030)
0.026***
(0.009)
0.029***
(0.011)
-0.008*
(0.004)
0.087***
(0.014)
-0.006***
(0.002)
10,874
0.012

Model 2.2
Realized Volatility
0.019***
(0.004)
-0.004*
(0.002)
0.017***
(0.003)
0.027***
(0.008)
0.029***
(0.011)
-0.007
(0.004)
0.085***
(0.014)
-0.012***
(0.003)
10,874
0.014

Model 2.3
Innovation
-0.003***
(0.001)
-0.012
(0.041)
0.106*
(0.056)
0.025***
(0.008)
0.029***
(0.011)
-0.007
(0.005)
0.087***
(0.014)
-0.007***
(0.001)
10,874
0.012

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

5.4.4

Fund Fees and Fund Flow
In this section, the relationship between fund flow and fees applied is examined using

pooled regression analysis. We include both fund return (raw return and risk-adjusted return)
in the specification of the first model. We also include two types of fees on the model. The first
is the management fee which is a percentage on the total asset value as a cost of managing the
fund. Table 5.6 reports the results of the regression of mutual fund fees on flow. Model 1
presents the finding on the relationship between management fee and flow, and we find that
mutual fund flow in Saudi Arabia is negatively affected by the annual fee. The result is highly
statistically significant at the 1% level and is persistent even when we fix the time effect. This
is in line with prior evidence in the literature that suggests that fund money flow diminishes
with higher management fees due to investors believing that managers do not compensate for
higher fees through the return performance (Shinozawa and Vivian, 2015).
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The second fee type is the subscription fee which is a purchase commission. A dummy
variable is used for this fee as not all of the funds apply this type of expense. We examine
whether funds that do not apply subscription fees receive more money flow. This issue has
received less attention compared to the performance-fee relationship. Models 3 and 4 in Table
5.6 present the empirical estimates of the relationship between subscription fee and flow. Note
that we also include return performance in the regressions. The results indicate that there is a
highly statistically significant relationship between this type of fee and money sensitivity in
the Saudi Arabian mutual fund industry which is in line with the literature that confirms the
impact of the initial fee as a salient load on flow (Barber et al., 2005). Also, it is anticipated
that flow is negatively affected by the existence of an entry fee as it would make investors
move their holdings to free-fee funds. Interestingly, the results demonstrate that funds with
subscription fees receive more money flow. This may be attributed to the concept that
subscription fee is a mechanism for asset managers to inspire confidence to potential investors,
and we find a positive relationship between the initial fee and risk-adjusted performance in the
previous chapter which indicates that managers can compensate for the fees applied.
Table 5.6
Pooled regression of flow on fund fees
This table reports pooled regressions of mutual fund flow on fees. Flow is the net flow for fund i from equation
(8) and winsorized at the 5th percentile (Chapter 3). Raw return is the log return of fund i in period t before
adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor
model. Annual fee is the yearly management fees in percentage. Initial fee is a dummy variable which is 1 when
the subscription fee applied and 0 otherwise. Constant is the intercept of the model. Observations are the number
of observations in each model. R-squared is the coefficient of determination.
VARIABLES
Lag Raw Return 1
Lag Alpha 1
Lag Flow 1
Annual Fee

Model 3.1
0.042***

Model 3.2
0.067***

Model 3.3
0.044***

Model 3.4
0.073***

(0.006)
0.005
(0.010)
0.104***
(0.010)
-0.002***

(0.012)
-0.004
(0.013)
0.102***
(0.010)
-0.002***

(0.006)
-0.000
(0.010)
0.100***
(0.010)

(0.012)
-0.012
(0.013)
0.099***
(0.010)

(0.001)

(0.001)
0.011***
(0.002)
-0.020***
(0.002)
No
17,875
0.017

0.011***
(0.002)
0.022***
(0.007)
Yes
17,875
0.041

Initial Fee
Constant
Month Fixed Effects
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-0.006***
(0.001)
No
17,687
0.015
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5.4.5

Other Characteristics
This section examines the relationships between mutual fund flow in Saudi Arabia and

an extensive list of fund characteristics. Using a pooled regression approach, the impact of oil
market volatility is robust to the inclusion of different variables. Then sensitivity of money
flow is investigated based on a set of explanatory variables. The influence of fund
characteristics on money flow has received less attention in the finance literature compared to
the established work on mutual fund return performance as prior studies concentrate on flowperformance relationships (see for example: Barber et al., 2005; Guercio and Reuter, 2014;
Barber et al., 2016) Table 5.7 reports pooled regressions analysis of the determinants of equity
fund flow in Saudi Arabia. The findings confirm the main findings of the positive impact of oil
market volatility on fund flow regardless of the volatility estimations we apply.
We also include the size of the fund as an explanatory variable to investigate the effect
on fund flow. The size of a fund is calculated as the natural logarithm of the total asset value
on the fund which includes the money net-flow and market value of holdings. We collect the
relevant data from Lipper data based on US dollars. We expected to find a positive relationship
between size and flow mainly for two reasons. First, fund size co-moves with the net-money
flow, and fund size is related to asset value which is the unit price times the total number of
shares. However, there is a slight negative relationship between lagged size, and the magnitude
is very small which is close to zero. The finding is broadly in line with the results in both with
Ferreira et al. (2012) and Sirri and Tufano (1998).
Table 5.7 reports the findings of the relationship between fund age and fund flow. Age
is measured in years since the launch with data provided from the Lipper database. Few studies
in the literature emphasise the importance of the impact of age on flow. In a developing country
like Saudi Arabia, age may play a significant role as the investors are less sophisticated. We
expect the age to be positively associated with money flow because older funds appear to be
more experienced to the investors; thus they have a more established reputation compared to
young funds. Also, older funds are more popular in the market for investors. The findings
illustrate that there is a highly statistically significant relationship between fund age and flow.
The magnitude is fairly small but positive which may be attributed to the concept that investors
direct their money to funds that have more experience.
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Table 5.7
Pooled regressions of flow on different variables
This table reports pooled regressions of mutual fund alpha on oil market volatility and funds characteristics. Flow
is the net flow for fund i from equation (8) and winsorized at the 5th percentile (Chapter 3). Oil prices data are
from S&P GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’ squared
return in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH
(1.1). Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Oil return is based
on log return. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor model. Size is the
natural logarithm of total asset value of fund i in period t. Age is the natural logarithm of years since the fund
launched. Islamic is a dummy variable that is 1 if fund follows Shariah or 0 otherwise. Geo. Focus is the
geographic focus that is 1 if funds invest in the Saudi Arabian market or 0 otherwise. Constant is the intercept of
the model. Observations are the number of observations in each model. R-squared is the coefficient of
determination.
VARIABLES
Lag Oil Volatility 1
Lag Raw return 1
Lag Alpha 1
Lag Flow 1
Lag Size 1
Age
Islamic
Geo.Focus
Constant
Observations
R-squared

Model 3.1
Realized Volatility
0.003**
(0.001)
0.039***
(0.006)
0.019**
(0.010)
0.098***
(0.010)
-0.001***
(0.000)
0.006***
(0.001)
0.003***
(0.001)
-0.002***
(0.001)
-0.016***
(0.002)
17,875
0.024

Model 3.2
Conditional Volatility
0.046***
(0.015)
0.041***
(0.007)
0.017*
(0.010)
0.098***
(0.010)
-0.001***
(0.000)
0.006***
(0.001)
0.003***
(0.001)
-0.002***
(0.001)
-0.024***
(0.002)
17,875
0.024

Model 3.3
Innovation
0.048**
(0.023)
0.038***
(0.006)
0.017*
(0.010)
0.098***
(0.010)
-0.001***
(0.000)
0.006***
(0.001)
0.003***
(0.001)
-0.002***
(0.001)
-0.020***
(0.002)
17,868
0.024

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

One of the most important emerging topics is whether funds which are Shariahcompliant obtain higher money net inflow than conventional funds. We employ a dummy
variable which takes zero for conventional funds and one for Islamic funds. Table 5.7 shows
that equity fund flow in Saudi Arabia differs between Islamic and non-Islamic funds. The result
illustrates that Islamic funds attract more capital money than conventional funds in Saudi
Arabia, and the impact is highly statistically significant at the 1% level with a coefficient of
0.003. The finding confirms our hypothesis that expects a positive relationship between Islamic
funds and money flow. Furthermore, we report the empirical estimates of the relationship
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between geographic focus and flow sensitivity. As shown in all models in Table 5.7, the
coefficient on geographic focus is negative (-0.002) and significant at the 1% level.
5.5

Robustness Checks
In this section, several robustness checks of the main initial analysis are conducted.

First, the full sample that is examined in this chapter includes the financial crisis and the bubble
of the Saudi Arabian stock market. Therefore, these event periods are excluded from our
sample in this section. The final sample covers all Saudi Arabian mutual funds for the period
starting at the beginning of 2012 until the middle of 2017 to avoid picking up any patterns
caused by sharp movements. Second, the estimation model of mutual fund flow used in this
part is based on Lipper, a Reuters company, which assumes the sales and redemptions
transactions take place in the middle of the month. Finally, we test for the sub-sample with
fund fixed effects and times fixed effects in some specifications following the research design
of Barber et al. (2016) to validate the results from the pooled regression estimations.
Table 5.8 reports the initial results of flow on performance using fixed effects
regressions. The results largely show similar patterns to our main findings with few exceptions.
Notice that the relationship between fund flow and previous month return performance is
significant when we control for the fund effects and time effects as shown in models 1 and 2.
There is a significant positive relationship when the raw return is applied which confirms our
initial findings. When abnormal return is used, we find that previous month risk-adjusted return
is a predictor of fund flow which is consistent with the full-sample results. Whatever
performance estimations we apply, the findings indicate a positive impact on money flow
sensitivity in equity mutual funds which is consistent with our main findings and the existing
literature that illustrates return performance is a dominant indicator of future flow (see for
example: Bergstresser and Poterba, 2002; Shinozawa and Vivian, 2015).
Furthermore, the results of the influence of previous periods flow on current flow is
reported in Table 5.9. By using the sub-sample and fixed effects of the fund level and time, the
results show that there is a highly significant impact of lagged flow as the coefficient is positive
and highly statistically significant at the 1% level. We find that fund flow persists up to four
months which is in line with our full-sample result when we control for the time trend, but the
persistence of fund flow disappears when fund fixed effects are included. Thus, adding more
flow lags to the model seems to enhance the explanation of current flow variation. Note that
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the fixed effects approach is not applicable in the case of our baseline model as volatility data
overlaps for the funds.
Table 5.8
Fixed Effects of flow on performance-Sub-sample (2012-2017)
This table reports fixed-effects regressions of mutual fund flows on return performance. Flow is the net flow for
fund i from equation (8) and winsorized at the 5th percentile (Chapter 3). Raw return is the log return of fund i
in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on
Carhart 4-factor model. Constant is the intercept of the model. R-squared is the coefficient of determination.
VARIABLES
Raw Return Lag1
Raw Return Lag2

Model 1.1
0.023**
(0.009)
-0.006
(0.008)

Model 1.2
0.032**
(0.012)
-0.002
(0.013)

Alpha Lag1
Alpha Lag2
Constant
Month Fixed Effects
Fund Fixed Effects
Observations
R-squared

-0.010***
(0.000)
No
Yes
10,256
0.001

-0.006*
(0.003)
Yes
Yes
10,256
0.027

Model 1.3

Model 1.4

0.039***
(0.012)
0.016
(0.012)
-0.011***
(0.000)
No
Yes
10,256
0.001

0.032**
(0.014)
0.006
(0.015)
-0.005
(0.003)
Yes
Yes
10,256
0.025

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 5.10 reports the results of the analysis on the relationship between equity mutual
fund flow in Saudi Arabia and the oil market volatility. In this part, we apply the same approach
using pooled regressions for sub-samples which exclude the periods of the financial crisis and
the local stock market bubble. We use the same three volatility measures: realized volatility,
conditional volatility and innovations which captures the unexpected volatility. The findings
of all models confirm our full-sample results that oil market volatility has a significant impact
on money flow sensitivity using the sub-sample. We find that conditional volatility and
volatility innovations have a highly statistically significant relationship with fund flow at the
5% level. The patterns are consistent with our main findings which indicate that investors
internalize oil volatility information to invest in the mutual fund industry. We can attribute this
to the concept of mutual funds being well-diversified and well-managed. Consequently,
investors are willing to weigh up their asset holdings when the oil market is in risky conditions.
In some specifications, models are estimated with fund fixed effects following the literature
(see for example: Ferreira et al., 2012; Li et al., 2018). The findings confirm the main
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estimations and the sub-sample as shown in models 2, 4 and 6. We can see that previous month
oil volatility is positively related with mutual fund flow, and the results are highly statistically
significant at the 5% level.
Table 5.9
Fixed Effects regression of flow on lagged flow-Sub-sample (2012-2017)
This table reports fixed-effects regressions of mutual fund flows on return performance. Flow is the net flow for
fund i from equation (8) and winsorized at the5th percentile (Chapter 3). Raw return is the log return of fund i in
period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on
Carhart 4-factor model. Constant is the intercept of the model. R-squared is the coefficient of determination.
VARIABLES
Lag Raw Return 1
Lag Alpha 1
Lag Flow 1

Model 1.1

Model 1.2

Model 1.3

0.017
(0.020)
0.011

0.018
(0.020)
0.010

0.012
(0.020)
0.015

(0.022)
0.076***
(0.016)

(0.023)
0.070***
(0.016)
0.017
(0.015)

(0.023)
0.068***
(0.016)
0.013
(0.015)
-0.006

Lag Flow 2
Lag Flow 3

(0.014)
Lag Flow 4
Constant
Month Fixed Effects
Fund Fixed Effects
Observations
R-squared

-0.005
(0.003)
Yes
Yes
10,209
0.039

-0.005
(0.003)
Yes
Yes
10,034
0.039

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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-0.005*
(0.003)
Yes
Yes
9,890
0.038

Model 1.4
0.009
(0.021)
0.016
(0.023)
0.075***
(0.016)
0.016
(0.014)
-0.008
(0.014)
0.010
(0.014)
-0.005
(0.003)
Yes
Yes
9,751
0.040
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Table 5.10
Results of regressions of flow on oil market volatility-sub-sample (2012-2017)
This table reports pooled regressions of mutual fund flow on oil market volatility. Flow is the net flow for fund i
from equation (8) and winsorized at the 5th percentile (Chapter 3). Oil prices data are from S&P GSCI crude oil
excess return. RV is the realized volatility which is the sum of trading days’ squared return in a month on S&P
GSCI crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared
residuals from the conditional mean equation from GARCH (1.1). Oil return is based on log return. Raw return is
the log return of fund i in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund
i in period t based on Carhart 4-factor model. Constant is the intercept of the model. R-squared is the coefficient
of determination.
VARIABLES
Lag Realized Volatility 1

Model 1.1
-0.001
(0.002)

Model 1.2
0.002
(0.002)

Lag Conditional Volatility 1

Model 1.3

Model 1.4

0.054***
(0.020)

0.057***
(0.019)

Lag Innovation 1
Lag Flow 1
Lag Raw return 1
Lag Alpha 1
Lag Oil Return 1
Constant
Fund Fixed Effects
Observations
R-squared

0.132***
(0.014)
0.029***
(0.009)
-0.013
(0.014)
-0.004
(0.005)
-0.010***
(0.002)
No
10,209
0.017

0.076***
(0.016)
0.016
(0.010)
0.019
(0.014)
-0.002
(0.005)
-0.008***
(0.003)
Yes
10,209
0.0154

0.132***
(0.014)
0.037***
(0.010)
-0.015
(0.014)
-0.004
(0.005)
-0.014***
(0.002)
No
10,209
0.018

0.076***
(0.016)
0.022**
(0.011)
0.017
(0.014)
-0.003
(0.005)
-0.015***
(0.002)
Yes
10,209
0.0163

Model 1.5

Model 1.6

0.087**
(0.037)
0.133***
(0.014)
0.031***
(0.009)
-0.016
(0.014)
0.002
(0.006)
-0.010***
(0.000)
No
10,209
0.018

0.090**
(0.038)
0.076***
(0.016)
0.015
(0.011)
0.016
(0.014)
0.003
(0.006)
-0.011***
(0.000)
Yes
10,209
0.0162

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Moreover, mutual fund fees are examined using the sub-sample and an alternative flow
estimation which is the net flow winsorized at the top and bottom 1% to confirm our previous
findings. Specifically, we investigate the annual management fee and subscription fee, namely
the front-load fee (paid once). The results in Table 5.11 indicate a consistent conclusion with
the full-sample tests. There is a highly statistically significant relationship between the annual
fee and fund flow at the 1% level. The same results also hold for both performance measures
(raw return and risk-adjusted return) as control variables. There is a negative influence on
money flow from higher operating fees which is expected as investors tend to avoid high costs,
particularly if they believe that managers are unable to adequately compensate for higher
expenses by generating a higher return. In addition, the initial fee is investigated to find the
influence on funds money sensitivity. Table 5.11 shows that the initial fee has a highly
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statistically significant effect on equity fund money flow. We find that subscription fee has a
significant positive influence on fund flow which confirms the result of the full sample. This
contradicts Barber et al. (2005) which suggested that front-load fees negatively impact
investors.
Table 5.11
Pooled regression of flow on fund fees-sub-sample (2012-2017)
This table reports pooled regressions of mutual fund flow on fees. Flow is the net flow for fund i from Lipper and
winsorized at the 1st percentile. Raw return is the log return of fund i in period t before adjusting for the risk-free
rate. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor model. Annual fee is the
yearly management fees in percentage. Initial fee is a dummy variable which is 1 when the subscription fee is
applied and 0 otherwise. Constant is the intercept of the model. Observations are the number of observations in
each model. R-squared is the coefficient of determination.
VARIABLES
Lag Raw Return 1

Model 3.1
0.049
(0.030)

Lag Alpha 1
Lag Flow 1
Annual Fee

0.064***
(0.023)
-0.006***
(0.002)

Model 3.2

-0.012
(0.037)
0.065***
(0.023)
-0.006***
(0.002)

Initial Fee
Constant
Month Fixed Effects
Observations
R-squared

0.006
(0.006)
Yes
10,092
0.047

0.007
(0.006)
Yes
10,092
0.046

Model 3.3
0.057*
(0.030)

Model 3.4

0.062***
(0.023)

-0.004
(0.036)
0.063***
(0.023)

0.034**
(0.015)
-0.039***
(0.015)
Yes
10,209
0.047

0.034**
(0.014)
-0.037**
(0.015)
Yes
10,209
0.047

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 5.12 reports the pooled regressions results for the relationship between fund
money flow and an extensive list of characteristics for the sub-sample starting from 2012 until
the middle of 2017. We add another estimation for flow estimation which is the flow
winsorized at the top and bottom 1 percentile to adjust for outliers. First, the robustness check
shows that funds flow is highly positively associated with previous month flow which is in line
with established work in the literature. Moreover, fund raw return shows a significant
relationship with the subsequent period flow which is in line with the full-sample results. Fund
size confirms the full sample results which indicate a small negative impact on flow regardless
of oil volatility estimation we use.
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Table 5.12
Pooled regressions of flow on different variables-Sub-sample (2009-2017)
This table reports pooled regressions of mutual fund flow on and funds characteristics. Oil return is based on log
return. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor model. Size is the log
difference of total asset value of fund I in period t. Flow is the net flow for fund i from equation (8) and winsorized
at the 1st percentile (Chapter 3). Age is the number of years since the fund launched. Islamic is a dummy variable
that is 1 if fund follows Shariah law or 0 otherwise. Geo. Focus is the geographic focus that is 1 if funds invest in
the Saudi Arabian market or 0 otherwise. Annual fee is the yearly management fees in percentage. Initial fee is
the subscription fee in percentage. Constant is the intercept of the model. Observations are the number of
observations in each model. R-squared is the coefficient of determination.
VARIABLES
Lag Oil Volatility 1
Lag Raw return 1
Lag Alpha 1
Lag Flow 1
Lag Size 1
Age
Islamic
Geo.Focus
Constant
Observations
R-squared

Model 3.1
Realized Volatility
0.020***
(0.005)
0.070***

Model 3.2
Conditional Volatility
0.164***
(0.047)
0.065***

Model 3.3
Innovation
0.437***
(0.076)
0.065***

(0.022)
0.015
(0.037)
0.067***
(0.023)
-0.001*

(0.023)
0.016
(0.037)
0.064***
(0.023)
-0.001*

(0.022)
0.006
(0.037)
0.067***
(0.023)
-0.001*

(0.001)
0.006***
(0.002)
0.005**
(0.002)
-0.008***
(0.002)
0.002
(0.009)
10,209
0.008

(0.001)
0.005**
(0.002)
0.005**
(0.002)
-0.008***
(0.002)
-0.038***
(0.007)
10,209
0.007

(0.001)
0.005**
(0.002)
0.005**
(0.002)
-0.008***
(0.002)
-0.026***
(0.005)
10,209
0.009

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Finally, the rest of variables (funds age, geographical focus and Islamic funds) still
present the same significant relationship with mutual fund flow in the Saudi Arabian industry
for all of the sub-sample models. The geographic focus has a negative coefficient, which means
that investors prefer funds that do not limit their investment in Saudi local market to benefit
from other investment opportunities on other markets. Overall, these findings confirm our
initial analysis that these variables play a significant role in money flow sensitivity in Saudi
Arabian equity funds. Finally, the main models are estimated to compute the t-statistics using
robust clustered slandered errors by fund id which follows the work of Ferreira et al. (2012)
and Li et al. (2018). The significance of the models persists and confirms the previous findings.
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5.6

Chapter Summary
This chapter explores the determinants of equity mutual fund flow in the Saudi Arabian

market. The primary purpose of this chapter is to explore the sensitivity of money mutual funds
to oil market volatility. We address different questions in this chapter. First, the relationship
between money sensitivity and mutual fund return performance including the persistence of
money flow. Second, the impact of oil market volatility on equity fund flow to determine the
influence on investor behaviour. To address this issue, we apply three different oil volatility
measures using the S&P GSCI crude oil excess return index as the oil benchmark. The first oil
measure is realized volatility which is the sum of the square root of daily compound oil return
for all trading days in a month as we apply monthly data. The second measure is the conditional
volatility by GARCH (1.1) which includes the lagged of unexpected shocks and lagged
conditional volatility. The last estimation is squared residuals of unexpected shocks
(innovations) which is the unconditional volatility. Different types of fees are included in our
tests to explore the effect on flow. Finally, a list of explanatory factors is tested to find their
implication on money sensitivity.
The first section of this empirical chapter proposes a testing model to investigate the
impact of return performance on flow. Two return estimations are used which are the raw return
and risk-adjusted return. Raw return represents the absolute performance of equity funds, and
the risk-adjusted return indicates the abnormal performance based on Carhart four-factor
model. Then the persistence of mutual fund flow is examined up to the previous four months.
Both measures illustrate a highly statistically significant relationship between money flow and
return performance. Money flow is highly associated with positive fund performance in the
Saudi Arabian mutual fund market. Importantly, the effect of raw return is higher than the riskadjusted return on money sensitivity, and lagged flow is a key anticipator of future money flow.
The next question links the oil market with money flow sensitivity. The findings do not
confirm the hypothesis which expected a negative money flow when the oil market is highly
volatile. Conditional volatility and volatility innovations suggest a significant positive
relationship with oil volatility while realized volatility has an insignificant impact on mutual
fund flow. This positive impact can be explained by investors directing their asset to the mutual
fund market as it provides investors with diversification opportunities and highly experienced
management. The first five years of our sample period is excluded in the robustness check, and
the results confirm the main findings of a positive impact of oil market volatility on money
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sensitivity. This is in line with the literature which indicates that volatility of the oil market
transmits to the equity market (Degiannakis et al., 2014).
Moreover, we also consider two fees types by examining whether investors are
motivated to prefer funds with lower fees or not. We provide evidence showing a significant
negative impact of annual fees on mutual fund flow in Saudi Arabia. The robustness check
confirms the same relationship which is in line with the finance literature which shows that
investors avoid higher expenses funds. Moreover, our findings suggest that investors do not
neglect funds charging subscription fees in their estimations as we find a highly significant
positive relationship between money flow and the front-load fee.
Finally, different mutual fund characteristics are investigated to find their influence on
money flow sensitivity. We find a negative impact of oil market return on mutual fund flow.
Fund size is positively associated with fund flow as the size is a combination of a number of
shares and market price of shares. Age is found to positively affect the flow which can be
explained by the concept of the management gaining more experience and reputation. Islamic
funds receive more money flow than conventional funds which is expected in religious culture.
The local funds have lower money net-flow than international funds.
This study contributes to the existing literature through multiple aspects. First, it
provides findings from the distinctive Saudi Arabian market. This empirical study is considered
the most extensive work on mutual fund flow in Saudi Arabia, a major developing country.
Furthermore, the data sample used is the longest-used to date and includes the entire equity
market. Finally, we propose a new factor, oil market volatility, that influences the money flow
which provides the literature with a new aspect that drives mutual fund flow. Investigating oil
market condition on equity mutual funds in Saudi Arabia provides new evidence for the fastest
growing economy in the Middle East and a major supplier of oil around the world.
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Chapter 6 Empirical Analysis and Results - Impacts of Mutual Funds Distribution
Channels in Saudi Arabia
6.1 Introduction
This chapter investigates the last major question in the thesis by studying the
distribution channels of the Saudi Arabian mutual fund market. This study explores the impact
of distribution channels on mutual fund performance and flows which provides new knowledge
to the existing finance literature. We investigate the distribution channels in the mutual fund
industry in Saudi Arabia because of the uniqueness of the market which is expected to provide
new evidence to improve the fund managers understanding of investor preferences based on
the fund distribution categories. The Saudi Arabian market has two management types that
provide fund shares. The first distribution channel is bank-managed funds which represent
managers that were initially commercial banks, and they also have separate financial
departments that manage different funds. This type of management uses the same brand name
for its financial services. The second distribution channel is financial institution-managed funds
which represent the management that does not provide only banking services. The Saudi
Arabian mutual fund market is relatively new, and the investors are less sophisticated;
therefore, it is expected that investors would react differently based on the management
categories. Moreover, there are major differences in terms of the size and age of the funds based
on their distribution channels which increase the importance of investigating the performance
of mutual funds. New questions are addressed in this chapter which contributes to knowledge
of the mutual fund sector. The work in mutual funds return and flow has received great attention
in the literature (see for example: Guercio and Reuter, 2014; Jordan and Riley, 2015; Brown
and Wu, 2016; Cuthbertson et al., 2016). Therefore, we investigate the distribution channels
from a different standpoint which includes the interaction of the oil market volatility and other
variables.
This chapter contributes to the existing finance literature from different perspectives.
To the best of our knowledge, this is the first empirical work linking the distribution channel
of the mutual fund industry with the oil market which provides significant outcomes for a major
oil-exporting country which represents the supply side. As a result, this research will fill the
gap of whether the oil market plays a dominant role in driving the mutual fund industry. The
implications of this study are dominated by the fact that the oil market is a crucial aspect for
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financial markets around the world which is supported by an extensive body of literature.
Developing markets have received less attention in terms of empirical work compared to
developed markets, such as the US and UK; thus this study adds new information from a newly
developing market. Moreover, this will be the first extensive research that examines the mutual
fund industry in Saudi Arabia in terms of variables included and data applied which covers all
equity funds for more than 10 years. Investigating such a key player in the global economy
provides novel outcomes to (i) academics to help them understand the behaviour of such a
market, (ii) financial specialists which supply them with empirical evidence about market
shock motives, (iii) portfolio managers to enhance their forecasting of investors reactions and
(iv) investors which improves their knowledge of fund performance based on the distribution
channels.
This chapter can be divided into two sections: mutual fund performance and money
sensitivity. This section includes oil volatility as it is an important factor in the Saudi Arabian
economy. Building on the findings of Chapters 4 and 5, we know that oil market volatility is a
dominant factor driving mutual fund performance and flows. An extensive list of control
variables, such as oil market return, size and different volatility measures, are included to
enhance the accuracy of the results. The first part focuses on mutual fund flow and management
types. We then investigate the sensitivity of money flow to the return performance based on
the management distribution channels. Lastly, the impact of oil market condition on fund flow
is examined based on the fund management category. The second part concentrates on the
mutual fund return performance determinants. Two estimations of return are applied in this
analysis (raw return and risk-adjusted return following Carhart four-factor model estimations).
The first question examines the difference in performance based on the two distribution
channels. We then examine whether fund flow influences fund returns differently based on the
management category. Finally, the oil market volatility sensitivity to the fund return
performance is tested.
To examine the research questions, we develop our hypotheses in the next section. For
more information about the data and methods used in this study, refer to Chapter 3.
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6.2 Hypotheses Development
This chapter investigates the distribution channels of the mutual fund sector in the Saudi
Arabian market. This empirical chapter focuses on the impact of fund management categories
on the fund return performance and money flow including interactions with some variables that
have a demonstrated effect on performance and flow such as oil market volatility. Several
hypotheses are developed in the next section to answer the research questions addressed in this
chapter.
6.2.1 Mutual fund flow and distribution channels
We investigate the relationship between mutual fund flow and fund management
categories. To the best of our knowledge, this will be the first study that focuses on the impact
of fund management types on fund flows in Saudi Arabia. Moreover, marketing channels of
mutual funds in Saudi Arabia have not been observed as an important factor to attract fund
flow. In developed markets such as the US, however, marketing plays a vital role in money
flow movements. Gallaher et al. (2006) find that almost 80% of family funds have at least one
fund that applies a 12b-1 fee, which is an annual marketing fee on mutual funds. Their findings
mean that fund managements invest in marketing to attract new investors, and advertising
enhances mutual funds flow in general. Lee (2002) studies customer preferences when they
make their investment transactions among 15 different financial products. The results show
that customers prefer to get their financial product services through face-to-face interaction
rather than direct marketing. Also, almost 50% of the sample participants are open to obtaining
mutual funds through direct means, which illustrates that investors are more open to buying
their fund shares through different distribution channels.
To study whether distribution channels have an impact on mutual fund flow, we need
to explain how the mutual fund industry in Saudi Arabia operates. First, marketing on mutual
funds is very weak due to the limited information provided. There are five types of the fee that
funds in Saudi Arabia apply (Management fee, Subscription fee, Redemption fee, Performance
fee and Custodian fee). Funds past performance plays the dominant role in directing money
inflow and outflow (see for example: Barber et al., 2016; Bergstresser and Poterba, 2002; Berk
and Green, 2004; Shinozawa and Vivian, 2015). However, in this study, we investigate mutual
funds flow from a different standpoint. There are unsophisticated investors who need advice
from brokers or their banks’ advisory departments. Younger and less wealthy investors prefer
not to buy mutual fund shares directly from fund companies (Chalmers and Reuter, 2010). In
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addition, retail investors do not have portfolio analysis skills and have less up-to-date
information compared to institutional investors which demonstrates investors’ need for advice
from fund sellers.
Banks in Saudi Arabia have the most updated information about individuals accounts
and savings, and they are likely to be the first to know about the investment ability of their
clients. Banks that manage mutual funds would have access to their clients' contact details and
could suggest clients invest their savings in mutual funds to attract more money into the bank
funds. Moreover, banks clients are usually offered the change to join one of the bank-managed
funds when they visit branches for any of the bank services. This channel is available for bankmanaged funds but not applicable for financial institution-managed funds. This is a key factor
that is expected to impact mutual funds flow.
Finally, investors’ information would also play a significant role in directing money
flow. Financial institutions would not be as recognised as banks because bank branches are
everywhere around the country while financial institutions would have their branches only in
big cities such as Riyadh or Jeddah; thus, it is hard to have a face-to-face interaction with
financial institutions. Advertisements of banking services are very popular on TV or on streets
which explains why banks would be more well known to investors. Dellva and Olson (1998)
show that money inflow is higher for mutual funds with more available information.
Unsophisticated investors would think about fund managers that they at least know or have
heard about. This expectation may lead to an increase in mutual funds flow for bank-managed
funds compared to financial institution-managed funds. This leads to hypothesis H6.1 as
presented below.
H6.1: Bank-managed mutual funds have higher flow than financial institution-managed
funds in Saudi Arabia.

6.2.2 Mutual fund flow sensitively to the past performance based on the distribution
channel
As we explained in section 6.2.1, unsophisticated investors in Saudi Arabia are
expected to direct their money to bank-managed funds rather than a financial institutionmanaged fund. As it is well documented in the finance literature, fund flow is strongly related
to past performance. Most studies show that fund flow is positively related with previous fund
return (see: for example Carhart, 1997; Berk and Green, 2004). Our research expects different
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relationships between the two distribution categories and prior fund performance. Fund flows
would be less sensitive for bank-managed funds in Saudi Arabia because it is expected that
money flows of bank-managed funds belong to unsophisticated investors who prefer to invest
in known institutions. Therefore, such investors would be reluctant to exit because of the
associated fees. This leads to the following hypothesis H6.2 as presented below.
H6.2: Flow of bank-managed funds is less sensitive to fund past performance than flow of
financial institution-managed funds.

6.2.3 Fund flow sensitivity to the oil market volatility based on the distribution channel
Mutual fund flow in the Saudi Arabian market has a significant positive relationship
with oil market volatility which indicates that local investors shift their assets when the oil
volatility is high because they consider mutual funds a better way to apply diversification
strategies and as being operated by experienced managers. Therefore, in this section, we
investigate whether the fund flow sensitivity to oil market condition differs between
management categories in Saudi Arabia. Investors prefer to direct their assets to bank-managed
funds for several reasons. Bank-managed funds have an average of 11 years of experience
compared to the financial institution funds with an average age of 5 years. Advertising is a
dominant predictor of mutual fund flow (Gallaher et al., 2006). Banking institutions have a
better reputation due to the banking service that is distributed around the country which
indicates a lower marketing fee for banking institutions. Furthermore, investors in the Saudi
Arabian market are expected to be unsophisticated compared to developed market due to few
reasons: (i) the mutual fund market is relatively new which means less experience, (ii) the
disclosure of the market started in 2010 which means the financial authority recently applied
the professional standers, (iii) the trading volume of the market is small compared to developed
markets which indicate the size of the market, (iv) the local stock market is not exposed to
other stock markets as investing is restricted only for Saudis. All these justifications support
the anticipation of investors to make irrational decisions especially based on the oil market
movements as the economy relies on it. Thus, investors would prefer a direct interaction with
management which leads to greater money flow to bank-managed funds as face-to-face service
is more available (Chalmers and Reuter, 2010). As a result, fund flows would be higher for
bank-managed funds in Saudi Arabia when the oil market volatility is high. The following
hypothesis H6.3 is developed as presented below.
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H6.3: Bank-managed funds receive higher money flow compared to financial-institution funds
when the oil market volatility is higher.
6.2.4 Mutual fund return performance and distribution channels
This section examines whether mutual fund performance varies based on the fund
management categories. Importantly, marketing plays a key role in driving fund flow which
lets funds management generate a higher return. There is a large body of evidence in the finance
literature that suggests a negative relationship between expenses ratio and performance (see for
example: Ferreira et al., 2012; Vidal et al., 2015). Therefore, bank-managed funds can attract
new assets at a low cost as they have branches in most towns and cities in the country. There
are 2079 banks’ branches around the country (see appendix 8), where financial institutionmanagements have a maximum of two branches in the main cities (Riyadh, Jeddah or
Dammam). They can advertise their funds and their banking services at the same time. They
also have access to their clients’ information to which enables them to suggest that clients
invest in funds managed by them. As a result, bank-managed funds would have more money
flow than financial institution-managed funds which provides them with more sources to
identify profitable investment opportunities to enhance the return performance. Furthermore,
bank-managed funds have higher years of experience (11 years) compared to the financial
institution managements (5 years), which shows that they are more experiences in managing
mutual funds in the market and would be able to identify more opportunities. The following
hypothesis H6.4 is developed as presented below.
H6.4: Bank-managed mutual funds outperform financial institution-managed funds in Saudi
Arabia.
6.2.5 Fund performance sensitivity to oil market volatility
Our initial analysis at the beginning of this research indicates that oil market volatility
has a significant negative impact on mutual fund return performance in the Saudi Arabian
market (see Chapter 4 for more information). We take those findings and further investigate
the sensitivity of fund returns to the oil market condition and management types. It is predicted
that bank-managed funds are less negatively influenced by the oil market volatility. We
anticipate that funds that are managed by banking institutions perform better than financialinstitution funds because they are more experienced in avoiding the negative transition in the
oil market. Moreover, they receive more money flow at a lower cost which allows them to
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diversify their holdings from oil market exposure. The following hypothesis H6.5 is developed
as presented below.
H6.5: Bank-managed mutual funds outperform financial institution-managed funds in the
highly volatile oil market condition.
6.3 An Overview of the Data and Model Specifications
6.3.1 Sample Description
Distribution channels of the mutual fund industry have received little attention in the
finance literature. There are relatively few studies that have investigated the impact of different
distribution channels on the mutual fund sector (see for example: Frye, 2001; Rea and Reid,
2003; Korpela and Puttonen, 2006). This study will help fund managers forecast future flow
and enhance investor knowledge of performance. However, distribution channels of mutual
funds in Saudi Arabia are different from developed markets for two reasons. First, funds that
are managed in Saudi Arabia’s market are sold by two different parties. The first group are
provided by banks which manage different types of funds, either domestic or international.
Each bank in Saudi Arabia has its own capital division that manages and operates local and
international funds. The second group are provided by financial institutions that do not have
banking services. These companies manage different mutual funds categories domestically and
internationally. Financial institutions may provide different services such as asset managing
and financial advice. Second, there are 44 fund management companies in the Saudi Arabian
mutual fund, 12 of them are bank service providers which are named after their banks. For
example, Al Rajhi Bank provides mutual funds through its financial division which is called
Al Rajhi capital. Therefore, we categorize the first type of fund management as Bank-managed
funds and the second as Financial Institution-managed funds.
This chapter focuses on the determinants of the equity mutual fund industry in Saudi
Arabia. The distribution channels of the equity funds are investigated in relation to money flow
sensitivity and return performance. We cover all open-ended equity mutual funds that existed
between the beginning of 2006 until July 2017. The sample period includes two major financial
events: the first event is the Global Financial Crisis which occurred in 2008, and the second is
the financial crisis in the Saudi Arabian local stock market in 2006 when the market lost
approximately half of its market capitalization. After the bubble, the number of equity funds
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increased which indicates that investors prefer well-experienced management for their
portfolios and benefit from diversification strategies. The data are extracted from Lipper for
investment management, and the earliest period we found starts in 2006.
We concentrate on open-ended equity mutual funds because it is the largest sector
among the mutual fund industry in Saudi Arabia with about 60% of the market. The Saudi
Arabian mutual fund market is the largest and fastest-growing equity fund market in the GCC
countries. All data applied are on a monthly basis from January 2006 to July 2017. This
investigation period length is consistent with the finance literature (see for example: Guercio
and Reuter, 2014; Barber et al., 2016; Brown and Wu, 2016). The full sample contains 256
equity funds with approximately 68% active funds. Bank-managed funds include 146 funds,
and financial institution-managed funds consist of 110 funds.
We provide an extensive description of the data and methods applied in this study in
Chapter 3. Table 6.1 reports the summary statistics of the main variables used in this empirical
work. The mean of the raw return in our sample is -0.04% monthly while alpha, which
measures the risk-adjusted return, has a positive average of 1% during the study period. The
standard deviation of both return estimations is similar with a slightly higher fluctuation for
raw return. The equity funds experience a negative average money flow of approximately 1%
monthly. Oil return is the return of oil market based on S&P GSCI crude oil excess return
which had a negative return of 1.5% in the period investigated. RV is the realized volatility
which is measured by the sum of total compound return of total trading days. CV is the second
oil volatility estimation which represents the conditional volatility based on the GARCH
model. Innovation represents the shocks on oil prices which is the squared residuals of
conditional mean on GARCH model. Size is the natural logarithm of the total asset value in
millions.
Table 6.2 shows the summary statistics of key variables based on the management type.
The average of raw return illustrates that bank-managed funds have a higher return, while the
return is almost the same for alpha. The mutual fund flow is higher for bank-managed funds
while both management categories have an average outflow.
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Table 6.1
Summary statistics of mutual fund performance, flow, and other variables, January
2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample, Std. Dev. Is the sample
standard deviation and Min and Max are minimum and maximum values, respectively. Raw return is the return
of fund i in period t before adjusting for risk-free rate and risk factors; Risk-adj. return is fund alpha based on the
4-factor model of fund i in period t. Oil return is the return of oil market based on S&P GSCI crude oil excess
return; RV is realized volatility which is measured by the sum of total compound return of total trading days; CV
is the conditional volatility based on the GARCH model; Innovation is the squared residuals of conditional mean
on GARCH model; Flow is the net flow for fund i from equation (8) in Chapter 3. Size is the natural logarithm of
the total asset value in millions.
Variable

Obs

Mean

Std. Dev.

Min

5%

25%

75%

95%

Max

Raw Return

19,900

0.0007

0.060

-0.228

-0.108

-0.025

0.036

0.091

0.143

Alpha

19,900

0.0117

0.042

-0.117

-0.061

-0.010

0.036

0.079

0.120

Oil Return

19,810

-0.0154

0.095

-0.393

-0.204

-0.067

0.052

0.116

0.243

RV

19,900

-1.2315

0.218

-1.742

-1.567

-1.383

-1.073

-0.842

-0.607

CV

19,900

0.0926

0.021

0.057

0.076

0.080

0.096

0.142

0.169

Innovations

19,810

0.0086

0.014

0.000

0.000

0.001

0.009

0.043

0.064

Flow

18,329

-0.0100

0.042

-0.129

-0.129

-0.016

0.002

0.073

0.073

Size

18,686

2.7357

1.730

-9.934

-0.151

1.527

3.914

5.749

8.765

Table 6.2
Summary statistics of mutual fund different variables based on distribution channels,
January 2006 to July 2017
Obs is the number of observations for the study period; Mean is the average of our sample, Std. Dev. Is the sample
standard deviation and Min and Max are minimum and maximum values, respectively. Raw return is the return
of fund i in period t before adjusting for risk-free rate and risk factors; Risk-adj. return is fund alpha based on the
4-factor model of fund i in period t. Size is the log of the total net asset.
Variable

Obs.

Mean

Std. Dev.

Min

Max

Raw Return

6,392

0.0005

0.059

-0.227

0.142

Alpha

6,392

0.012

0.040

-0.117

0.120

Flow

6,083

-0.011

0.045

-0.129

0.073

Size

6,164

-0.015

0.316

-5.807

13.935

Age

15,290

5.299

4.157

0.386

22.121

Raw Return

13,508

0.0008

0.060

-0.227

0.142

Alpha

13,508

0.0112

0.042

-0.117

0.120

Flow

12,246

-0.0093

0.04

-0.1291

0.0728

Size

12,249

-0.0103

0.2208

-6.8061

6.872

Age

20,294

11.4048

6.6118

0.9945

25.4219

Panel A: Financial institution-manged funds

Panel B: Bank-Manged Funds
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6.3.2 Model Specification
To examine the impact of mutual fund distribution channels on money flow sensitivity
and return performance, we apply different regressions to address the proposed questions. Two
main models are implemented in this empirical chapter: distribution channels with fund flow
and fund return performance. A set of explanatory variables are included in some model
specifications to allow for the possibility of their influence on the initial estimations. The
mutual fund flow represents a percentage of net flow for fund i from equation (8) in Chapter 3,
and the net flow is winsorized at the bottom and top 5% to treat the outliers. We measure the
return performance based on (i) the raw return which is the log absolute return of a fund price
in monthly frequency and (ii) the risk-adjusted (alpha) return which is the abnormal return from
Carhart four-factor model. The findings are reported using pooled regressions with robust
standard errors for heteroscedasticity and autocorrelation.
The first model investigates whether money flow varies among funds based on their
management categories. Lagged flow, lagged return performance, lagged size and lagged oil
volatility are included as control variables for prior month influence on the current month.
Thus, the money flow sensitivity to distribution channels testing model is:
𝒇𝒍𝒐𝒘𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝑫 𝒊 + 𝜷𝟐 𝒇𝒍𝒐𝒘 𝒊,𝒕−𝟏 + +𝜷𝟑 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜷𝟓 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚
+ 𝜷𝟒 𝒔𝒊𝒛𝒆 𝒊,𝒕−𝟏

𝒊,𝒕−𝟏

(𝟏)

Where 𝐷 𝑖 is a distribution channel dummy variable where 1 represents the bankmanged funds and 0 represents the financial institutions-manged funds; 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡 is the
dependent variable defined as the money flow into fund i at time t; 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a
lagged fund performance measure (the raw return or the risk-adjusted return).
𝑜𝑖𝑙 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 𝑖,𝑡−1 is the oil market volatility (conditional volatility, innovations and realized
volatility). 𝑆𝑖𝑧𝑒𝑖,𝑡−1 is the fund’s size as the natural logarithm of total net asset and 𝜀𝑡𝑖 is an
error term (residual). This specification provides evidence for hypothesis 6.1 by testing 𝛽1 ≠ 0.
If 𝛽1 = 0 then the mutual fund flow is not significantly different based on the management type.
The second specification examines whether the sensitivity of fund flow to the past
return is influenced by the funds’ distribution channels. The results are provided using pooled
regressions, and there is evidence in the literature that fund flow is affected positively by the
lagged return performance (see for example: Guercio and Reuter, 2014; Shinozawa and Vivian,
2015; Brown and Wu, 2016). As a result, we anticipate that bank-managed funds would have
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higher money flow than funds that are managed by non-banking institutions as developed in
hypothesis 6.2. Thus, our flow-performance testing estimation model is:
𝒇𝒍𝒐𝒘𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝑫 𝒊 + 𝜷𝟏 𝒇𝒍𝒐𝒘 𝒊,𝒕−𝟏 + 𝜷𝟐 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜷𝟑 𝒔𝒊𝒛𝒆 𝒊,𝒕−𝟏 +
(2)

𝜷𝟒 𝑫 𝒊 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 +𝜺𝒕𝒊

Where 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡 is the dependent variable defined as the money flow into fund i at time
t; 𝐷 𝑖 is a dummy variable representing distribution channel, where 1 indicates the bankmanged funds and 0 indicates the financial institutions-manged funds; 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a
lagged fund performance measure (the raw return or the risk-adjusted return); 𝑆𝑖𝑧𝑒𝑖,𝑡−1 is the
fund’s size as the natural logarithm of total net asset; 𝐷 𝑖 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 𝑖,𝑡−1 is the interaction
term between the return performance (raw return and risk-adjusted return) and distribution
channel and 𝜀𝑡𝑖 is an error term (residual). This specification verifies hypothesis 6.2 by
examining whether 𝛽4 ≠ 0. If 𝛽4 = 0 then the sensitivity of the money flow to the past
performance based is not influenced by distribution channel.
The third model estimation examines whether the sensitivity of mutual fund flow to
past oil market volatility is significantly different in the two management categories.
Previously, we find that mutual fund flow is impacted by oil market volatility and the
distribution channel plays a dominant role in money flow in the Saudi Arabian market. As a
result, we anticipate that bank-managed funds have higher money flow as the oil market
volatility increases as developed in hypothesis 6.3:
𝒇𝒍𝒐𝒘𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝑫 𝒊 + 𝜷𝟐 𝒇𝒍𝒐𝒘 𝒊,𝒕−𝟏 + +𝜷𝟑 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜷𝟒 𝒔𝒊𝒛𝒆 𝒊,𝒕−𝟏 +
𝜷𝟓 𝑫 𝒊 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚 𝒊,𝒕−𝟏 + 𝜺𝒕𝒊
Where 𝐷 𝑖 is a dummy variable representing distribution channel, where 1 indicates
the bank-manged funds and 0 indicates the financial institutions-manged funds; 𝑓𝑙𝑜𝑤𝑠𝑖,𝑡 is the
dependent variable defined as the money flow into fund i at time t; 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a
lagged fund performance measure (the raw return or the risk-adjusted return); 𝑆𝑖𝑧𝑒𝑖,𝑡−1 is the
fund’s size as the natural logarithm of total net asset; 𝐷 𝑖 𝑜𝑖𝑙 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 𝑖,𝑡−1 is the interaction
term between the oil market volatility (conditional volatility, innovations and realized
volatility) and distribution channel and 𝜀𝑡𝑖 is an error term (residual). This specification
provides evidence on hypothesis 6.3 by testing 𝛽5 ≠ 0. If 𝛽5 = 0 then there is no link between
oil market volatility and fund flow based on the management style.
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The second part of this chapter investigates the mutual fund performance based on the
distribution characteristics. Three different models are applied: fund return performance with
management types, performance sensitivity to past flow and distributions channels, and the
influence of the interaction of the oil market volatility and distributions channels. For each
model specification, we examine the performance based on raw return and abnormal return
separately to confirm the findings. There is previous work in the literature relating the mutual
fund performance to the distribution channel (see for example: Frye, 2001; Rea and Reid,
2003). Therefore, we developed several hypotheses to apply the performance models (refer to
section 6.2 for hypotheses development).
The first model that investigates the mutual fund performance in Saudi Arabia is
whether funds return varies based on the management style. Lagged return performance, oil
volatility and oil return are included as control variables for the possible impact on performance
variations as shown in Chapter 4. Therefore, we estimate the testing model of the effect of
distribution channels on return performance as:
𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝑫 𝒊 + 𝜷𝟐 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕 + 𝜷𝟑 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚 𝒊,𝒕−𝟏 +
𝜷𝟒 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 + 𝜷𝟓 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜺𝒕𝒊

(4)

Where 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is the dependent variable defined as a raw return or the riskadjusted return for fund i at time t; 𝐷 𝑖 is a distribution channel dummy variable where 1
represents the bank-manged funds and 0 represents the financial institutions-manged funds;
𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a lagged fund performance measure (the raw return or the risk-adjusted
return); 𝑜𝑖𝑙 𝑣𝑜𝑙𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 is the crude oil market volatility (conditional volatility, innovations and
realized volatility); 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is a crude oil market return and 𝜀𝑡𝑖 is an error term (residual).
This specification sheds light on hypothesis 6.4 by testing 𝛽1 ≠ 0. If 𝛽1 = 0 then there is no link
between the mutual fund return and distribution channels.
Next, we study whether the fund performance sensitivity to oil market volatility varies
based on the distribution channels. Our initial analysis suggests that the performance of the
mutual funds in Saudi Arabia is affected by oil volatility conditions, and the bank-manged
funds have longer experience. Thus, we expect that bank-managed funds perform better than
non-bank managed funds. Our testing estimation model is:
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𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 = 𝜶 + 𝜷𝟏 𝑫 𝒊 + 𝜷𝟐 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕 + 𝜷𝟑 𝒐𝒊𝒍 𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚 𝒕−𝟏 +
𝜷𝟒 𝒐𝒊𝒍 𝒓𝒆𝒕𝒖𝒓𝒏𝒊,𝒕 + 𝜷𝟓 𝒇𝒖𝒏𝒅 𝒓𝒆𝒕𝒖𝒓𝒏 𝒊,𝒕−𝟏 + 𝜷𝟔 𝑫 𝒊 𝒐𝒊𝒍 𝒗𝒐𝒍𝒕𝒊𝒍𝒊𝒕𝒚𝒕 + 𝜺𝒕𝒊

(𝟓)

Where 𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is the dependent variable defined as a raw return or the riskadjusted return for fund i at time t; 𝐷 𝑖 is a distribution channel dummy variable where 1
represents the bank-manged funds and 0 represents the financial institutions-manged funds;
𝑓𝑢𝑛𝑑 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is a lagged fund performance measure (the raw return or the risk-adjusted
return); 𝑜𝑖𝑙 𝑣𝑜𝑙𝑡𝑖𝑙𝑖𝑡𝑦𝑖,𝑡 is the crude oil market volatility (conditional volatility, innovations and
realized volatility); 𝑜𝑖𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 is a crude oil market return and 𝜀𝑡𝑖 is an error term (residual).
This specification provides evidence for hypothesis 6.5 by examining 𝛽6 ≠ 0. If 𝛽6 = 0 then
there is no significant relationship between the fund return and oil market volatility based on
the distribution channels.
6.4 Empirical Results
This section presents the empirical findings of the main goals of this chapter which are
to identify the role of fund management in the Saudi Arabian market. The empirical work is
divided into two sections which examine (i) the relationship between fund flow and distribution
channels and (ii) the relationship between fund return and distribution channels.
6.4.1 Distribution channels with mutual fund flow
This section investigates the money flow sensitivity of the mutual fund industry in
Saudi Arabia from a new perspective. As we mentioned above, the mutual fund market in Saudi
Arabia has a particular framework for distributing and managing funds. All funds managed in
the local market belong either to financial institutions that provide banking services or nonbanking financial institutions. Therefore, the main contribution of this study is to examine the
difference between the two distribution channels in terms of money flow. The work in the
literature focuses on mutual fund flow related to major variables such as return, size and fees
(see for example: Guercio and Reuter, 2014; Barber et al., 2016; Brown and Wu, 2016).
Moreover, the finance literature provides little information for developing markets, a gap which
this study attempts to fill for the rapidly growing Saudi Arabian market.
Table 6.3 indicates the results of pooled regressions of money flow sensitivity based
on the distribution channels. Model 1 shows that bank-managed funds have a higher money
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flow with a coefficient of 0.002 which means that bank-managed funds receive 0.2% higher
money flow than financial institution-managed funds. The finding is highly statistically
significant at the 1% level. This is consistent with our prediction as funds that have banking
services are more reputable and own multiple ways to distribute their funds. Bank managed
funds also have reduced advertising costs as the institution already spends money on marketing
their banking services. Furthermore, bank branches suggest their clients to invest their savings
in funds that are managed by them which illustrates a free advertising channel that is not
available to financial institutions. This is in line with Korkeamaki et al. (2007) who find an
effect of the previous return and advertising on fund money flow.
In models 2, 3, 4 and 5, different variables are included to investigate the relationship
between distribution channels and mutual fund flow in the Saudi Arabian market. We include
past performance (raw return and risk-adjusted return following Carhart (1997)), previous
month flow, size of the fund and volatility of the oil market (realized volatility, conditional
volatility and squared residuals) to improve the accuracy of the variation and to control for the
probable influence on current flow. All added variables (past performance, flow, size and oil
volatility, see appendix 9) have shown a significant impact on the mutual fund industry (see
for example: Bodson et al., 2011; Babalos et al., 2015; Barber et al., 2016; Diaz et al., 2016).
By applying multivariate pooled regressions, the models provide a higher explanation of the
money sensitivity variation, and the significant difference in equity funds flow persists after
the inclusion of the control variables. The findings of multivariate regressions are highly
statistically significant at the 1% level which confirms the result from the univariate
regressions. As a result, bank-managed funds receive more money flow than funds that are
operated by non-banking services institutions.
Table 6.3 confirms the findings in Chapter 5 which examines the drivers of mutual fund
flows. First, we include past fund performance as there is evidence in the fund literature that
investors are motivated by previous return when they direct their investments (see for example:
Bergstresser and Poterba, 2002; Boyer and Zheng, 2009; Barber et al., 2016). The one month
lagged return performance plays a dominant role in influencing current money flow as the
coefficient is highly statistically significant at the 1% level. Second, the results of the previous
fund flow indicate that lagged flow is a key predictor of the current money flow which is in
line with our previous chapter findings and finance literature (see for example Shinozawa and
Vivian (2015) who find a significant impact of the previous flow for the Japanese market).
Finally, oil market volatility is added to this study as we demonstrate in Chapter 5 the
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significant impact of oil market volatility on mutual fund flow in Saudi Arabia. Moreover, it is
well-documented in the finance literature that the oil market plays a significant role in the
equity market (see for example: Kang et al., 2015; Diaz, Molero et al., 2016). In models 3, 4
and 5, three different oil volatility measures are included to control for the possibility that they
also impact fund flow. The results are consistent with our main tests which indicate a
significant effect of oil market volatility on mutual fund flow. Therefore, after including the
distribution channels in the analysis, the investors transfer their asset to the mutual fund market
in Saudi Arabia (for more information, see Chapter 5).
Table 6.3
Pooled regression of flow on distribution channels
This table reports pooled regressions of mutual fund flow on distribution channels. Flow is the net flow for fund
i from equation (8) and winsorized at the 5th percentile. Raw return is the log return of fund i in period t before
adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on Carhart 4-factor
model. Dis. Channel is a dummy variable which is 1 when the fund is managed by a bank institution. Oil prices
data are from S&P GSCI crude oil excess return. RV is the realized volatility which is the sum of trading days’
squared return in a month on S&P GSCI crude oil excess return. CV is the conditional volatility evaluated from
GARCH (1.1). Innovation is squared residuals from the conditional mean equation from GARCH (1.1). Size is
the natural logarithm of the total net asset. Constant is the intercept of the model. R-squared is the coefficient of
determination.
VARIABLES
Dis. Channel

Model 1.1
0.002***

Model 1.2
0.003***

Model 1.3
0.003***

Model 1.4
0.003***

Model 1.5
0.003***

(0.001)

(0.001)
0.042***

(0.001)
0.047***

(0.001)
0.044***

(0.001)
0.045***

Lag Alpha 1

(0.006)
0.006

(0.007)
0.004

(0.006)
0.005

(0.006)
0.004

Lag Flow 1

(0.009)
0.103***

(0.010)
0.103***

(0.010)
0.103***

(0.010)
0.103***

Lag Size 1

(0.010)
-0.001***

(0.010)
-0.001***

(0.010)
-0.001***

(0.010)
-0.001***

(0.000)

(0.000)
0.051***

(0.000)

(0.000)

Lag Raw Return 1

Lag Conditional Volatility 1

(0.015)
Lag Realized Volatility 1

0.003*
(0.001)

Lag Innovations 1
Constant
Observations
R-squared

0.058**
-0.011***
(0.001)
18,329
0.001

-0.009***
(0.001)
17,875
0.017

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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-0.014***
(0.001)
17,875
0.017

-0.006***
(0.002)
17,875
0.017

(0.023)
-0.010***
(0.001)
17,868
0.017
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6.4.2 Distribution channel, fund flow and the return performance
This analysis examines whether the sensitivity between money flow and fund return is
influenced by the fund’s distribution channels. The fund flow literature and our main findings
for the motives of mutual fund flow suggest that previous fund return is a dominant factor
influencing mutual fund flow. Moreover, the initial tests of this chapter confirm that
distribution channels play a significant role in driving money flow. Thus, we investigate
whether the sensitivity of flow to the fund return varies between the distribution channels.
Table 6.4 presents the initial results of the pooled regression of the mutual fund flow
on fund raw return and distribution channels. The empirical results in model 1 show that if the
fund is managed by banking financial institutions, then mutual fund flow is more sensitive to
the prior funds' raw return. This finding indicates that bank-managed funds’ previous month
return is associated with 0.031% (0.031+0.024) higher flow than non-bank managed funds
which received 0.024% higher flow with 1% increase in return. This is in line with our
predictions and with Shinozawa and Vivian (2015) who find that the sensitivity of flow to
return differs significantly based on the distribution characteristics for Japanese trusts and Jank
and Wedow (2013) who find that size of the fund family has a significant influence on the flow
and return relationship in the German market.
In the second and third models in Table 6.4, we include other variables to enhance the
accuracy of the results (lagged raw return, lagged fund size and lagged fund flow). The
empirical outcomes confirm the previous findings that the sensitivity of flow on the raw return
is significantly different between bank-managed funds and financial institution-managed
funds. The results are statistically significant at the 5% level for all three model estimations.
This suggests that bank-managed funds receive higher flow based on the sensitivity of the
previous month return which means that investors are more reluctant to switch their
investments when funds under-perform. Moreover, banks have more advantages when
distributing their funds through lower marketing costs and more extensive branch locations.
The widespread bank locations increase the possibility of face-to-face interactions through
bank branches which is preferable for unsophisticated and inexperienced investors.
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Table 6.4
Distribution channel, fund flow and the raw return
This table reports pooled regressions of mutual fund flow on raw return and distribution channels. Flow is the net
flow for fund i from equation (8) and winsorized at the 5th percentile. Raw return is the log return of fund i in
period t before adjusting for the risk-free rate. Dis. Channel is a dummy variable which is 1 when the fund is
managed by bank institutions. Size is the natural logarithm of the total net asset. Constant is the intercept of the
model. R-squared is the coefficient of determination.
VARIABLES
Dis. Channel
Lag Raw Return 1
Dis.Channel # Lagged Raw Return

Model 2.1
0.002***

Model 2.2
0.003***

(0.001)
0.024**

(0.001)
0.025**

(0.010)
0.031***
(0.012)

(0.010)
0.027**
(0.012)
-0.001***
(0.000)
0.102***
(0.010)

-0.012***
(0.001)
18,197
0.005

-0.009***
(0.001)
17,875
0.017

Lag Size 1
Lag Flow 1
Lag Flow 2
Lag Flow 3
Constant
Observations
R-squared

Model 2.3
0.003***
(0.001)
0.018*
(0.010)
0.031**
(0.012)
-0.001***
(0.000)
0.086***
(0.011)
0.070***
(0.010)
0.071***
(0.009)
-0.008***
(0.001)
17,043
0.027

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

To confirm our previous findings, we examine the sensitivity of fund flow on return
performance and distribution channels based on the risk-adjusted performance which is
measured following a Carhart (1997) four-factor model. We include local factors to control for
their possible impact on the Saudi Arabian stock market and global factors to represent the
fluctuations from other markets as 50% of the equity funds in the sample invest in global
markets. Table 6.5 exhibits the analysis of the impact of risk-adjusted return on fund flow based
on the distribution channel types. First, bank-managed funds still have a highly significant
relationship with money flow. Importantly, the sensitivity of flow on abnormal return and
distribution channel is highly statistically significant at the 1% level which is consistent with
the raw return findings and finance literature (see for example: Korpela and Puttonen, 2006;
Korkeamaki et al., 2007; Shinozawa and Vivian, 2015). The magnitude of the sensitivity is
slightly higher for the risk-adjusted return. The findings remain consistent after adding the
lagged flow and lagged return performance as control variables.
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Table 6.5
Distribution channel, fund flow and the risk-adjusted return
This table reports pooled regressions of mutual fund flow on raw return and distribution channels. Flow is the net
flow for fund i from equation (8) and winsorized at the 5th percentile. Alpha is the risk-adjusted return of fund i
in period t based on Carhart 4-factor model. Dis. Channel is a dummy variable which is 1 when the fund is
managed by bank institutions. Size is the natural log of the total net asset. Constant is the intercept of the model.
R-squared is the coefficient of determination.
VARIABLES
Dis. Channel

Model 2.1
0.001*

Model 2.2
0.002***

(0.001)
-0.025

(0.001)
-0.022

(0.016)
0.093***

(0.016)
0.086***

(0.016)
0.087***

(0.018)
Lag Size 1

(0.018)
-0.001***

(0.019)
-0.001***

Lag Flow 1

(0.000)
0.103***

(0.000)
0.086***

(0.010)
Lag Flow 2

(0.011)
0.070***

Lag Flow 3

(0.010)
0.071***

Lag Alpha 1
Dis.Channel # Lagged Alpha Return

Constant
Observations
R-squared

-0.012***
(0.001)
18,197
0.004

-0.009***
(0.001)
17,875
0.016

Model 2.3
0.002***
(0.001)
-0.026

(0.010)
-0.008***
(0.001)
17,043
0.026

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

6.4.3 Distribution channel, fund flow and the oil market volatility
The main findings confirm that bank-managed funds have higher money flow than
financial-institution managed funds. These outcomes lead us to further investigate the
interaction of the management types with the oil market volatility which is a combination of
the two previous questions. In Chapter 5 we find evidence that suggests a positive relationship
between oil market volatility and mutual fund flow, and at the beginning of this chapter, the
results suggest a higher flow for bank-managed funds. Therefore, we anticipate a positive
relationship between flow and distribution channels when the oil market volatility is high (for
more information refer to section 6.2). We report our regression analysis for three different
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measures for oil volatility (conditional volatility, realized volatility and volatility innovations).
Data regarding the oil market are assembled from the S&P GSCI crude oil excess return.
Table 6.6
Pooled regression of flow on oil volatility based on distribution channels
This table reports pooled regressions of mutual fund flow on oil volatility and distribution channels. Flow is the
net flow for fund i from equation (8) and winsorized at the 5th percentile. Raw return is the log return of fund i in
period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on a
Carhart 4-factor model. Dis. Channel is a dummy variable which is 1 when the fund is managed by bank
institutions. Oil prices data are from S&P GSCI crude oil excess return. RV is the realized volatility which is the
sum of trading days’ squared return in a month on S&P GSCI crude oil excess return. CV is the conditional
volatility evaluated from GARCH (1.1). Innovation is squared residuals from the conditional mean equation from
GARCH (1.1). Size is the natural logarithm of the total net asset. Constant is the intercept of the model. R-squared
is the coefficient of determination.
VARIABLES
Dis. Channel
Lag Raw Return 1
Lag Alpha 1
Lag Size 1
Lag Flow 1
Lag Oil Volatility 1
Dis.Channel # Lagged Oil Volatility
Constant
Observations
R-squared

Model 3.1
Realized Volatility
0.005

Model 3.2
conditional Volatility
0.003

Model 3.3
Innovations
0.004***

(0.004)
0.044***

(0.003)
0.047***

(0.001)
0.045***

(0.006)
0.006

(0.007)
0.004

(0.006)
0.003

(0.010)
-0.001***
(0.000)
0.103***
(0.010)
0.001
(0.003)
0.002
(0.003)
-0.007**
(0.003)
17,875
0.017

(0.010)
-0.001***
(0.000)
0.103***
(0.010)
0.050*
(0.027)
0.002
(0.031)
-0.014***
(0.003)
17,875
0.017

(0.010)
-0.001***
(0.000)
0.103***
(0.010)
0.099**
(0.043)
-0.059
(0.050)
-0.010***
(0.001)
17,868
0.017

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 6.6 presents the initial analysis of pooled regression of fund flow on distribution
channels based on the oil market volatility. The first oil volatility estimation is realized
volatility which includes the daily return of all trading days in a month. The results show that
the relationship between fund flow and oil market volatility is positive for bank-managed
funds, but the impact of the oil market is not statistically significant. The second estimation
applies the interaction based on the conditional volatility and illustrates that bank-managed
funds receive slightly higher money flow when the conditional volatility is high as the
coefficient is 0.002, and the result is statistically significant at the 10% level. The last oil
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volatility estimation applied in the analysis is volatility innovations which is the squared
residuals from GARCH (1.1). The finding contradicts the other volatility measure which
indicates a positive relationship between the oil market and mutual fund flow in the Saudi
Arabian market when the market is riskier, but bank-managed funds receive lower flow than
financial institution-managed funds when the oil market is highly volatile. To sum up, results
based on the conditional volatility and realized volatility confirm hypothesis 6.3 where
investors transfer their money to the mutual fund market when the market is riskier as it
provides diversification advantages and well-experienced management. Furthermore, when
investors decide to enter the mutual fund market, they will be attracted by bank-managed funds
because of the reputation of the commercial bank and the accessible distribution channels.
However, the results are mixed, and the magnitude is minimal.
6.4.4 Distribution channels with mutual fund performance
This section examines mutual fund performance in the Saudi Arabian market. The
finance literature focuses on the main financial characteristics such as flow, size and fee in
terms of the effect on fund return performance (see for example: Elton et al., 2012; Garyn-Tal,
2015). Both raw return and risk-adjusted return of funds are investigated to confirm the results.
There is little attention given to the distribution channels relationship with performance, with
the focus on the advertising component for each channel type (see for example: Korkeamaki et
al., 2007; Yankow et al., 2011). In the Saudi Arabian market, there is little data regarding the
advertising spending of each channel and the difference between them has not been
investigated. Therefore, examining the difference in their influence would provide new insights
into the understanding of fund performance. As demonstrated in the hypotheses section, bankmanaged funds have more options to advertise their products at a lower cost.
Funds have a slight positive monthly raw return with an average of 0.07% for the period
from January-2006 until July-2017 for all equity funds in the Saudi Arabian market. It is worth
noting that during the sample period, mutual funds perform better than the local stock market
which has an average monthly return of -0.6% based on the Saudi Arabian stock market index
(Saudi Tadawul All Share Index). To examine the mutual fund performance based on the
distribution channel types (bank-managed funds and institution-managed funds), we report our
results for both raw return and alpha (risk-adjusted return) in the following section.
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Table 6.7 shows the empirical findings of pooled regressions of fund return on
distribution channels. We also control for oil volatility, oil return and flow effect on the analysis
as they have a significant influence on the fund return. Fund size is not included in the
performance tests due to its small effect on fund return as shown in Chapter 4. Models 1, 2 and
3 indicate the relationship based on the raw return, and distribution channel has no statistically
significant influence on return performance. Furthermore, the coefficient is very low which
illustrates that distribution channels do not play a dominant role in predicting fund return. This
is in line with Frye (2001) for the US mutual fund market which finds that return performance
is not significantly different between bank-managed funds and non-bank-manged funds.
In this section, we apply the risk-adjusted return as the estimation for fund performance
in Saudi Arabia to study the return performance based on distribution channel categories. As
we presented in Chapter 3, the Carhart four-factor model is implemented as the mutual funds'
risk-adjusted return performance. We include four factors to represent the variations in the local
Saudi Arabian equity market, and four factors are also included in the estimations to represent
the global equity market based on Fama and French global factors1. To estimate the abnormal
return (alpha), we sum up the residual and an intercept of each fund derived from the timeseries regressions. The results indicate that the monthly mean of abnormal return in our sample
from 2006 until mid-2017 is 1% which means that the equity mutual funds market is
outperforming the market in Saudi Arabia.
Models 4, 5 and 6 in Table 6.7 exhibit the initial analysis of the risk-adjusted
performance difference based on the management type. The finding suggests that bankmanaged funds underperform funds that are managed by financial institutions. Mutual fund
abnormal return is significantly different between bank-managed funds and institution
managed-funds. This is inconsistent with our previous findings and the developed hypothesis.
We run the tests without including oil volatility as a control variable, and the results are the
same for both return estimations.

1

Global Factors are extracted from Kenneth R. French website ( http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html)
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Table 6.7
Pooled regression of return performance on distribution channels
This table reports pooled regressions of mutual fund performance on distribution channels. In specifications (1)
to (3) raw return is used while in the specifications (4) to (6) abnormal return (alpha) is used. Raw return is the
log return of fund i in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in
period t based on Carhart 4-factor model. Dis. Channel is a dummy variable which is 1 when the fund is managed
by bank institutions. Flow is the net flow for fund i from equation (8) and is winsorized at the top and bottom 5th
percentile. Oil prices data are from S&P GSCI crude oil excess return, and Oil return based on log return. RV is
the realized volatility which is the sum of trading days’ squared return in a month on S&P GSCI crude oil excess
return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared residuals from the
conditional mean equation from GARCH (1.1). Constant is the intercept of the model. R-squared is the coefficient
of determination.
VARIABLES
Dis. Channel

Model 4.1
-0.000

Model 4.2
-0.000

Model 4.3
-0.000

Model 4.4
-0.002**

Model 4.5
-0.002**

Model 4.6
-0.001**

Lag Return 1

(0.001)
0.009

(0.001)
0.028***

(0.001)
0.012

(0.001)
0.073***

(0.001)
0.074***

(0.001)
0.074***

Oil Return

(0.010)
0.223***

(0.010)
0.239***

(0.010)
0.248***

(0.009)
0.068***

(0.009)
0.078***

(0.009)
0.095***

(0.005)
-0.058***

(0.005)

(0.005)

(0.004)
-0.019***

(0.004)

(0.004)

RV
Lag RV 1

(0.003)
0.031***

(0.002)
0.017***

(0.003)

(0.002)

CV

-0.495***

-0.063***

Lag CV 1

(0.022)
0.121***

(0.015)
0.083***

(0.021)
Innovations
Lag Innovations 1
Constant
Observations
R-squared

-0.029***
(0.003)
19,643
0.192

0.039***
(0.003)
19,643
0.203

(0.015)
0.160***

0.323***

(0.038)
-0.666***
(0.039)
0.009***
(0.001)
19,553
0.194

(0.029)
-0.068***
(0.024)
0.011***
(0.001)
19,553
0.046

0.010***
(0.002)
19,643
0.042

0.011***
(0.002)
19,643
0.041

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

6.4.5 Distribution channel, the return performance and oil volatility
One of the main questions that is addressed in this study is whether oil market volatility
influences the mutual fund industry in Saudi Arabia. It is motivated by the fact that Saudi
Arabia is a dominant supplier in the oil market, and the economy relies on oil as the major
source of revenue. The findings in Chapter 4 suggest that mutual fund performance is
negatively influenced by the oil market volatility. We examine whether the sensitivity of fund
return performance to oil volatility differs based on the distribution channels. It is projected
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that funds that are managed by bank institutions would be less negatively impacted by the oil
market. Three different measures for oil volatility (conditional volatility, realized volatility and
innovations) and two performance estimations (raw return and risk-adjusted return) are
implemented in the pooled regression analysis.
Table 6.8 shows the initial empirical results of pooled regression of fund raw return on
oil volatility market based on the fund’s management type. Model 1 presents the results for the
relationship between mutual fund performance and oil market volatility based on the realized
volatility. Based on the raw return, the negative relationship between the mutual fund and oil
market volatility still holds as the coefficient is negative for both management characteristics.
Importantly, bank-managed funds outperform non-bank-manged funds as the magnitude of the
relationship is lower for bank institutions, and the findings are highly statistically significant at
the 1% level. The coefficients are negative for bank-managed funds with -0.054 (-0.067+0.013)
and for non-bank-managed funds with -0.067 which indicates that the impact of the oil market
is lower on the bank-managed funds return performance.
Model 2 in Table 6.8 indicates the second oil volatility estimation which is conditional
volatility. The findings suggest that bank-managed funds returns are less influenced by oil
market volatility compared to financial institution-managed funds. The results are highly
statistically significant at the 1% level, and coefficients are negative for both management types
with -0.451 (-0.586+135) and -0.586 for the bank and non-bank-managed funds, respectively.
This means that the bank-manged funds out-perform the financial institution-managed funds
when oil market volatility is high. This confirms our previous results with conditional volatility.
Volatility innovation is the last oil volatility estimation applied which represents the
squared residuals from GARCH (1.1). The finding is not consistent with what we find with
conditional volatility and realized volatility as shown in model 3. There is no significant
difference between funds return and oil market volatility based on the distribution channels.
Two of our three volatility estimations show that funds managed by bank institutions have
higher raw return than the non-bank funds. This conclusion can be attributed to the concept
that bank institutions are more experienced in avoiding the negative impact of the oil market.
They have more advantages for gaining higher flow with a lower cost which enables them to
apply diversification strategies when there is risk exposure. Moreover, it is easier for this type
of management to reallocate their asset as they own part of their company which means they
monitor the market more carefully to identify new investment opportunities.
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Table 6.8
Distribution channel, raw return and oil volatility
This table reports pooled regressions of mutual fund return on oil volatility and distribution channels. Raw return
is the log return of fund i in period t before adjusting for the risk-free rate. Dis. Channel is a dummy variable
which is 1 when the fund is managed by bank-institution. Oil prices data are from S&P GSCI crude oil excess
return. RV is the realized volatility which is the sum of trading days’ squared return in a month on S&P GSCI
crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared
residuals from the conditional mean equation from GARCH (1.1). Constant is the intercept of the model. Rsquared is the coefficient of determination.
VARIABLES
Dis. Channel
Lag Raw Return 1
Oil Volatility
Lag Oil Volatility 1
Dis. Channel # Oil Volatility
Oil Return
Constant
Observations
R-squared

Model 5.1
Realized Volatility
0.015**

Model 5.2
Conditional Volatility
-0.013***

Model 5.3
Innovations
-0.001

(0.006)
0.008
(0.010)
-0.067***
(0.004)
0.031***
(0.003)
0.013***
(0.005)
0.224***
(0.005)
-0.040***
(0.005)
19,643
0.192

(0.004)
0.027***
(0.010)
-0.586***
(0.041)
0.119***
(0.021)
0.135***
(0.049)
0.239***
(0.005)
0.047***
(0.004)
19,643
0.204

(0.001)
0.012
(0.010)
0.104
(0.067)
-0.668***
(0.039)
0.082
(0.086)
0.248***
(0.005)
0.009***
(0.001)
19,553
0.194

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

This section investigates whether mutual fund abnormal performance is sensitive to
distribution channels based on the interaction with the oil market volatility. Our previous
findings suggest that oil market volatility has a significant impact on the mutual fund abnormal
return (Alpha) in the Saudi Arabian market (see Chapter 4 for detailed information). Table 6.9
reports the empirical results of three different oil volatility measures. The first oil estimation is
the realized volatility, and model 1 shows that the bank managed funds in Saudi Arabia have a
negative coefficient of -0.008 more than the negative impact on the non-bank-managed funds,
and the results are significant at the 1% level. This is not in line with the raw return tests which
indicate bank-managed funds perform better than non-bank funds based on the oil market risk
level.
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Table 6.9
Distribution channel, risk-adjusted return and oil volatility
This table reports pooled regressions of mutual fund return on oil volatility and distribution channels. Alpha is the
risk-adjusted return of fund i in period t based on a Carhart 4-factor model. Dis. Channel is a dummy variable
which is 1 when the fund is managed by bank institutions. Oil prices data are from S&P GSCI crude oil excess
return. RV is the realized volatility which is the sum of trading days’ squared return in a month on S&P GSCI
crude oil excess return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared
residuals from the conditional mean equation from GARCH (1.1). Constant is the intercept of the model. Rsquared is the coefficient of determination.
VARIABLES
Dis. Channel

Model 5.1
Realized Volatility
-0.012***

Lag Alpha 1

(0.004)
0.073***

(0.003)
0.074***

(0.001)
0.074***

Oil Volatility

(0.009)
-0.014***

(0.009)
-0.014

(0.009)
0.388***

Lag Oil Volatility 1

(0.003)
0.017***

(0.027)
0.084***

(0.046)
-0.066***

Dis. Channel # Oil Volatility

(0.002)
-0.008***

(0.015)
-0.072**

(0.025)
-0.094

(0.003)
0.068***
(0.004)
0.017***
(0.003)
19,643
0.043

(0.033)
0.078***
(0.004)
0.007**
(0.003)
19,643
0.041

(0.058)
0.095***
(0.004)
0.010***
(0.001)
19,553
0.046

Oil Return
Constant
Observations
R-squared

Model 5.2
Conditional Volatility
0.005*

Model 5.3
Innovations
-0.001

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Model 2 shows the results for the difference of the oil market volatility on the mutual
fund performance based on the distribution channel with conditional volatility representing the
oil estimation. The findings illustrate that the oil market volatility has a significant negative
effect on the fund abnormal performance for bank-managed funds which means that the riskadjusted return for bank-managed funds is lower than other managed funds. The result is
statistically significant at the 5% level and in line with our previous outcomes when realized
volatility is used. The final oil estimation applied is volatility innovations which represent the
squared residuals. Model 3 in Table 6.9 confirms the prior findings of oil volatility impact on
the mutual fund risk-adjusted return in the Saudi Arabian market. The results are highly
statistically significant for both fund management types. However, bank-managed funds are
influenced negatively by oil volatility market while the non-bank-manged funds are positively
related to the oil market risk level. This is consistent with other volatility measures applied to
test the effect of oil volatility on the risk-adjusted performance. It is important to note that this
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does not concur with results when the raw return is used as a measure of funds’ performance,
which means those fund managers who belong to the financial institution-management can
outperform bank-managed funds if risk-adjusted performance is applied.
These findings can be explained from different perspectives. First, the raw return
suggests that bank-managed funds are less impacted by oil volatility market. This result can be
explained by the size of fund which means that large funds are able to diversify their asset.
Bank-managed funds have an average size of 85 million dollars while nonbank-managed funds
have an average total net asset of 20 million dollars in our investigated period. This
demonstrates that the holdings of bank-managed funds are distributed around many segments.
This explanation follows that bank-managed funds receive higher money flow. It is consistent
with the previous findings in the literature which suggest that higher oil volatility negatively
impacts the equity market (see for example: Arouri et al., 2012; Diaz et al., 2016), thus the
equity mutual fund would be negatively affected by the oil market volatility based on the funds
raw return. Furthermore, if the market risk factors are taking into account, financial institution
fund managers show their skills by reducing the influence of the oil market volatility.
6.4.6 Distribution channel, the return performance and fund flow
This analysis examines whether the sensitivity between mutual fund return performance
and money flow in the Saudi Arabian market is different based on fund management style. In
Chapter 4, the results suggest that performance is positively related with previous fund flow
which is in line with the existing finance literature (see for example: Bodson et al., 2011;
Ferreira et al., 2012). As a result, we address the empirical findings of the sensitivity of mutual
fund return to past flow based on the distribution channel in the equity mutual funds in Saudi
Arabia.
Model 1 in Table 6.10 shows that for the bank-managed funds, the mutual fund flow
plays a dominant role in driving next month fund return as the result is statistically significant
at the 10% level. The coefficient is positive which confirms our main findings of receiving
more money which provides the management with more sources to find new investment
opportunities which subsequently increases the total fund return. This is in line with Ferreira
et al. (2012) for non-US funds. However, past fund flow is slightly different between the
management types where bank-managed funds gain a higher return from past fund flow than
non-bank managed funds.
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Table 6.10
Distribution channel, the raw return and fund flow
This table reports pooled regressions of mutual fund performance on fund flow based on distribution channels by
applying Model 5 with different specification. Raw return is the log return of fund i in period t before adjusting
for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on a Carhart 4-factor model. Dis.
Channel is a dummy variable which is 1 when the fund is managed by bank institutions. Flow is the net flow for
fund i from equation (8) and winsorized at the top and bottom 5th percentile. Oil prices data are from S&P GSCI
crude oil excess return, and Oil return based on log return. Constant is the intercept of the model. R-squared is the
coefficient of determination.
VARIABLES
Dis. Channel
Lag Return 1
Dis. Channel # Flow Lag1
Lag Flow 1
Oil Return
Constant
Observations
R-squared

(1)
Raw Return
-0.000

(2)
Alpha
-0.002***

(0.001)
0.017*
(0.010)
0.003

(0.001)
0.071***
(0.009)
0.005

(0.021)
0.031*
(0.016)
0.261***

(0.016)
0.023*
(0.012)
0.080***

(0.005)
0.006***
(0.001)
18,087
0.181

(0.004)
0.014***
(0.001)
18,087
0.040

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Model 2 confirms the previous finding with the risk-adjusted return as an estimation of
funds’ return. Table 6.10 indicates that there is a significant sensitivity of fund return to money
flow depending on the management type. Bank-managed funds have a highly positive
relationship between lagged flow and the current return performance. It is highly statistically
significant at the 5% level. The coefficient is 0.005 for the bank-managed funds which means
that a 1% increase in the past month flow leads to 0.028% (0.005+0.023) higher return. There
are two possible explanations for these findings. First, bank-managed funds have greater ability
to find new profitable assets because of their widespread locations while financial institution
locations are restricted to the capital of Saudi Arabia or large cities. Second, bank-managed
funds have more experience than non-bank-managed funds. Funds that are managed by
institutions provide banking services have an average of 11 years of experience while nonbanks have an average experience of about 5 years.

177

Chapter 6
6.5 Robustness Checks
Several robustness checks of our initial analysis are provided in this section. The
reported findings include the pooled regressions for a sub-sample as we indicate our full sample
covers equity mutual funds in Saudi Arabia from the beginning of 2006 until the middle of
2017. We exclude the first five years of the sample because of the sharp fall in the stock market
in 2006 (Alkhaldi, 2015). Moreover, we avoid any possible effect of the global financial crisis
due to the possible spill-over from the oil market, by excluding this period. Finally, for the
money flow estimation, a percentage net flow is extracted from Lipper for investment
management that is winsorized at the top and bottom 1%. Reuters assumes the sales and
redemptions transactions take place in the middle of the month.
Table 6.11 reports the empirical results of the money flow sensitivity based on the
distribution channels. Model 1 confirms our main findings which suggest that bank-managed
funds have a higher money inflow. The outcome is highly statistically significant at the 1%
level with a coefficient of 0.007 which is in line with our developed hypothesis. In model 2 and
3 different oil volatility measures are included to test the consistency of the results. The findings
remain consistent with realized volatility or innovations as control variables. Past return
performance (raw return and risk-adjusted return following Carhart 1997), previous month
flow, size of the fund and volatility of the oil market (realized volatility, conditional volatility
and squared residuals) are added to control their effect on current flow. All control variables
that have a significant relationship with money sensitivity in the equity mutual fund market in
Saudi Arabia in the main examination of this study are significant in the sub-sample with the
exception of the realized volatility. The results for the sub-sample in Table 6.11 are generally
consistent with the results from the main analysis.
The sensitivity between money flow and fund return based on distribution channel was
determined by applying different net flow estimations for the period from 2012 until mid-2017.
Table 6.12 reports the findings of the tests using the raw return and risk-adjusted return
following the Carhart four-factor model. Model 2 indicates a highly significant positive impact
of the interaction between the previous fund return and management type on mutual fund flow.
Moreover, risk-adjusted return estimations suggest that the money flow of the bank-managed
funds are more sensitive to the funds' raw return, and they receive higher flow. This is
consistent with our main outcomes of the full-sample.
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Table 6.11
Pooled regression of flow on distribution channels sub-sample (2012-2017)
This table reports pooled regressions of mutual fund flow on distribution channels and lagged. Flow is the net
flow for fund i from Lipper for investment management and winsorized at the 1st percentile. Raw return is the log
return of fund i in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in
period t based on a Carhart 4-factor model. Dis. Channel is a dummy variable which is 1 when the fund is managed
by bank institutions. Oil prices data are from S&P GSCI crude oil excess return. RV is the realized volatility
which is the sum of trading days’ squared return in a month on S&P GSCI crude oil excess return. CV is the
conditional volatility evaluated from GARCH (1.1). Innovation is squared residuals from the conditional mean
equation from GARCH (1.1). Size is the natural logarithm of the total net asset. Constant is the intercept of the
model. R-squared is the coefficient of determination.
VARIABLES

Model 1.1
Conditional Volatility
0.022**

Model 1.2
Realized Volatility
-0.002

Model 1.3
Innovations
0.010***

(0.009)
0.076***

(0.011)
0.053***

(0.002)
0.075***

(0.019)
-0.011

(0.019)
-0.003

(0.018)
-0.015

Lag Size 1

(0.031)
-0.002***

(0.031)
-0.002***

(0.031)
-0.002***

Lag Flow 1

(0.001)
0.092***

(0.001)
0.092***

(0.001)
0.093***

Lag Oil Volatility 1

(0.022)
0.174**

(0.022)
-0.004

(0.022)
0.405***

(0.088)
-0.159*
(0.093)
-0.023***
(0.008)
10,147
0.013

(0.008)
-0.007
(0.009)
-0.012
(0.011)
10,147
0.013

(0.136)
-0.339**
(0.149)
-0.010***
(0.002)
10,147
0.014

Dis. Channel
Lag Raw Return 1
Lag Alpha 1

Dis.Channel # Lagged Oil Volatility
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

179

Chapter 6
Table 6.12
Distribution channel, fund flow and the raw return sub-sample (2012-2019)
This table reports pooled regressions of mutual fund flow on raw return and distribution channels. Flow is the net
flow for fund i from Lipper for investment management and winsorized at the 1st percentile. Raw return is the
log return of fund i in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in
period t based on a Carhart 4-factor model. Dis. Channel is a dummy variable which is 1 when the fund is managed
by bank institutions. Size is the natural logarithm of the total net asset. Constant is the intercept of the model. Rsquared is the coefficient of determination.
VARIABLES
Dis. Channel
Lag Return 1
Lag Size1
Lag Flow 1
Dis. Channel # Lag Return 1
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Model 2.1
Raw Return
0.007***
(0.002)
0.037
(0.030)
-0.002***
(0.001)
0.092***
(0.022)
0.044
(0.033)
-0.007***
(0.002)
10,147
0.012

Model 2.2
Alpha
0.005**
(0.002)
-0.049
(0.055)
-0.002***
(0.001)
0.093***
(0.022)
0.146**
(0.060)
-0.006***
(0.002)
10,147
0.012

We investigate the mutual fund flow relationship with management type with oil
volatility interaction based on data provided from Lipper for investment management to check
the consistency of the findings. Regressions are applied for conditional volatility, realized
volatility and innovations as measures of volatility. Table 6.13 exhibits the empirical findings
of the relationship between fund flow and oil volatility market based on management type.
Model 1 shows the result for conditional volatility and indicates that flows for bank-managed
funds are lower than for the financial institution-managed funds. The finding is highly
statistically significant, yet it is inconsistent with our main findings which show a positive
impact on the bank-managed funds. The second model in Table 6.13 presents the result for the
realized volatility which shows that bank-managed funds have less money outflow compared
to non-bank-manged funds as the coefficient is higher for funds that are managed by financial
institutions. There is no significant difference between the different fund types which is in line
with the initial tests. Volatility innovations are the last oil volatility estimation used in this test.
The finding is in line with the previous findings which illustrate that bank-managed funds
receive lower flow when the oil market volatility is high. Finally, the results vary among oil
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volatility estimations; thus there is no evidence of an interaction based on the distribution
channels.
Table 6.13
Pooled regression of flow on oil volatility based on distribution channels sub-sample
(2012-2019)
This table reports pooled regressions of mutual fund flow on oil volatility and distribution channels. Flow is the
net flow for fund i from Lipper for investment management and winsorized at the 1st percentile. Raw return is the
log return of fund i in period t before adjusting for the risk-free rate. Alpha is the risk-adjusted return of fund i in
period t based on a Carhart 4-factor model. Dis. Channel is a dummy variable which is 1 when the fund is managed
by bank institutions. Oil prices data are from S&P GSCI crude oil excess return. RV is the realized volatility
which is the sum of trading days’ squared return in a month on S&P GSCI crude oil excess return. CV is the
conditional volatility evaluated from GARCH (1.1). Innovation is squared residuals from the conditional mean
equation from GARCH (1.1). Size is the natural logarithm of the total net asset. Constant is the intercept of the
model. R-squared is the coefficient of determination.
VARIABLES

Model 3.1
Conditional Volatility
0.022**

Model 3.2
Realized Volatility
-0.002

Model 3.3
Innovations
0.010***

(0.009)
0.076***

(0.011)
0.053***

(0.002)
0.075***

(0.019)
-0.011

(0.019)
-0.003

(0.018)
-0.015

Lag Size 1

(0.031)
-0.002***

(0.031)
-0.002***

(0.031)
-0.002***

Lag Flow 1

(0.001)
0.092***

(0.001)
0.092***

(0.001)
0.093***

Lag Oil Volatility 1

(0.022)
0.174**

(0.022)
-0.004

(0.022)
0.405***

(0.088)
-0.159*
(0.093)
-0.023***
(0.008)
10,147
0.013

(0.008)
-0.007
(0.009)
-0.012
(0.011)
10,147
0.013

(0.136)
-0.339**
(0.149)
-0.010***
(0.002)
10,147
0.014

Dis. Channel
Lag Raw Return 1
Lag Alpha 1

Dis.Channel # Lagged Oil Volatility
Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

This part reports the empirical results of pooled regressions of whether the mutual fund
return performance is sensitive to oil market volatility based on the distribution channels. The
results are consistent with the main results using the full sample for the raw return as shown in
Table 6.14. They are consistent for all oil volatility estimations applied. Moreover, the findings
using abnormal return (the Carhart four-factor model) confirm our initial results as reported in
Table 6.15.
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Table 6.14
Distribution channel, raw return and oil volatility-sub-sample (2012-2017)
This table reports pooled regressions of mutual fund return on oil volatility and distribution channels. Raw return
is the log return of fund i in period t before adjusting for the risk-free rate. Dis. Channel is a dummy variable
where it is one when the fund is managed by bank-institution. Oil prices data are from S&P GSCI crude oil excess
return. RV is the realized volatility which is the sum of trading days’ squared return in a month on S&P GSCI
crude oil excess return. CV is the conditional Volatility evaluated from GARCH (1.1). Innovation is squared
residuals from the conditional mean equation from GARCH (1.1). Constant is the intercept of the model. Rsquared is the coefficient of determination.
VARIABLES

Model 5.1
Realized Volatility
0.026***

Model 5.2
Conditional Volatility
-0.013**

Model 5.3
Innovations
0.001

(0.007)
0.009

(0.006)
0.037***

(0.001)
0.039***

(0.011)
-0.061***

(0.011)
-0.770***

(0.011)
0.123*

Lag Oil Volatility 1

(0.005)
0.008**

(0.057)
-0.181***

(0.063)
-1.199***

Dis. Channel # Oil Volatility

(0.003)
0.020***

(0.026)
0.158**

(0.058)
0.021

Oil Return

(0.005)
0.163***

(0.069)
0.169***

(0.077)
0.177***

(0.007)
-0.060***
(0.005)
10,620
0.149

(0.006)
0.092***
(0.006)
10,620
0.189

(0.006)
0.014***
(0.001)
10,620
0.197

Dis. Channel
Lag Raw Return 1
Oil Volatility

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 6.16 reports the results of the robustness check of the relationship between the
return performance and past fund flow based on the interaction of distribution channels. It
indicates that bank-managed funds generate a higher return from the past flows than financial
institution-managed funds. These findings are consistent only when the risk-adjusted return is
used for the sab-sample which confirms the initial outcomes and our predictions of fund
managers who belong to banking institutions finding more investment opportunities to generate
higher return when they receive more flow.
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Table 6.15
Distribution channel, risk-adjusted return and oil volatility sub-sample (2012-2017)
This table reports pooled regressions of mutual fund return on oil volatility and distribution channels. Alpha is the
risk-adjusted return of fund i in period t based on Carhart 4-factor model. Dis. Channel is a dummy variable which
is 1 when the fund is managed by bank institutions. Oil prices data are from S&P GSCI crude oil excess return.
RV is the realized volatility which is the sum of trading days’ squared return in a month on S&P GSCI crude oil
excess return. CV is the conditional volatility evaluated from GARCH (1.1). Innovation is squared residuals from
the conditional mean equation from GARCH (1.1). Constant is the intercept of the model. R-squared is the
coefficient of determination.
VARIABLES
Dis. Channel

Model 5.1
Realized Volatility
-0.010***

Model 5.2
Conditional Volatility
0.008**

Model 5.3
Innovations
0.000

Lag Alpha 1

(0.004)
0.139***

(0.003)
0.144***

(0.001)
0.138***

Oil Volatility

(0.012)
-0.010***

(0.012)
-0.082***

(0.012)
0.383***

Lag Oil Volatility 1

(0.003)
0.014***

(0.030)
0.025

(0.045)
-0.258***

Dis. Channel # Oil Volatility

(0.002)
-0.007**

(0.017)
-0.099***

(0.027)
-0.178***

Oil Return

(0.003)
0.049***

(0.035)
0.056***

(0.057)
0.073***

(0.004)
0.021***
(0.003)
10,620
0.043

(0.004)
0.021***
(0.003)
10,620
0.047

(0.004)
0.015***
(0.001)
10,620
0.054

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 6.16
Distribution channel, the raw return and fund flow sub-sample (2009-2017)
This table reports pooled regressions of mutual fund performance on fund flow based on distribution channels by
applying Model 5 with different specification. Raw return is the log return of fund i in period t before adjusting
for the risk-free rate. Alpha is the risk-adjusted return of fund i in period t based on a Carhart 4-factor model. Dis.
Channel is a dummy variable which is 1 when the fund is managed by bank institutions. Flow is the net flow for
fund i from Lipper for investment management and winsorized at the top and bottom 1%. Oil prices data are from
S&P GSCI crude oil excess return, and Oil return based on log return. Constant is the intercept of the model. Rsquared is the coefficient of determination.
VARIABLES
Dis. Channel
Lag Return 1
Dis. Channel # Lag Flow 1

(1)
Raw Return

(2)
Alpha

0.002*

-0.001

(0.001)
0.075***
(0.011)
-0.003

(0.001)
0.136***
(0.012)
0.005

Lag Flow 1

(0.011)
0.028***

(0.009)
0.021***

Oil Return

(0.007)
0.181***

(0.006)
0.059***

(0.006)
0.006***
(0.001)
10,327
0.116

(0.004)
0.016***
(0.001)
10,327
0.041

Constant
Observations
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

6.6 Chapter Summary
This chapter investigates the impact of distribution channels on the mutual fund
industry in the Saudi Arabian market. Two management types are found in the mutual fund
sector in the local market. The first type is bank-managed funds which are operated by
institutions that provide banking services. The second type is financial institution-manged
funds, which do not have bank branches, and specialised in asset management and consultation.
We proposed multiple questions to be examined in this empirical chapter. The mutual fund
flow and return performance relationship with management types and sensitivity to the oil
market volatility are addressed separately. Three oil volatility estimations following the finance
literature (realized volatility, conditional volatility, and volatility innovations) and two
measures for return performance (raw return and alpha) are applied to enhance the credibility
of the findings. The main sample covers all equity funds that operated in the Saudi Arabian
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market from the beginning of 2006 until July 2017 which is considered the most extensive data
set that investigates the Saudi Arabian mutual fund industry.
First, this chapter aims to examine the influence of the distribution channels on mutual
fund flow. We investigate the sensitivity of fund flow on fund return, and the oil market
volatility as the previous chapters provide evidence of a significant relationship between these
variables. Second, we apply the same test for mutual fund performance to explore whether
management types differ in terms of the relationship with flow and return. Different control
variables are included in the multivariate regression models due to their importance as reported
in the literature. The findings of raw return and abnormal return are reported separately to
identify any major differences.
The empirical study has contributed to the existing literature from multiple standpoints.
We provide an extensive study of the mutual fund industry in Saudi Arabia which has been one
of the fast-growing markets in the Middle East, and a case study from one of the largest oil
exporters in the world which adds new evidence from a developing market. Our results confirm
the significant role of the oil market on mutual funds based on a variety of estimations. The
outcomes of this chapter can enhance managers understanding of mutual fund investors
behaviour for better flow expectations. Finally, it highlights the return performance movements
based on the interaction between oil market volatility and distribution channels which helps
investors and regulators to evaluate managers skills based on market conditions.
The first question addressed in this chapter is money flow sensitivity based on
distribution channels. The findings suggest that bank-managed funds have a higher money
inflow than financial institution-managed funds. This confirms our prediction because bankmanaged funds have the flexibility to cut advertising costs. In addition, we investigate the
impact of past period return on money flow sensitivity based on the distribution channels. The
results are consistent with the developed hypothesis and previous work in the Japanese market
by Shinozawa and Vivian (2015) who find a significant influence of the lagged return on the
current flow based on distribution channels. These results emphasise that investors are more
reluctant to exit a fund managed by banking institutions. Finally, the oil market volatility effect
on mutual fund flow based on management types is tested empirically. The findings for all
three oil volatility measures (realized volatility, conditional volatility, and volatility
innovations) indicate that for bank-managed funds, there is a positive relationship between the
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lagged oil market volatility and mutual fund flow in the Saudi Arabian market when the oil
market is riskier.
The next issue examined is whether the interaction between mutual fund flow and
mutual fund performance differs based on management type. The mutual fund flow is a
dominant predictor of subsequent period fund raw return for the bank-managed funds. This is
consistent with Ferreira et al. (2012). The same finding is found when risk-adjusted return is
used that shows fund flow has a positive effect on current return performance for bankmanaged funds. This can be explained by the concept that bank-managed funds would be able
to identify profitable opportunities with lower expenses and they have more (longer)
experience managing funds.
The last question that is addressed in this chapter investigates the sensitivity of mutual
fund return with oil market volatility and distribution channels. The result is mixed based on
the performance estimations. Based on conditional volatility and realized volatility estimations,
funds managed by banks have higher raw return than non-bank funds as they are less impacted
by oil volatility market which can be attributed to the size of bank-manged funds which allows
them to diversify their portfolio holdings. When the abnormal return is applied, bank-managed
funds receive a negative impact from the oil market which indicates that the financial institution
fund managers perform better than bank fund managers when oil volatility is high.
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Chapter 7 Conclusion and Limitations
7.1 Introduction
The finance literature has established a rich interest in the mutual fund industry, mutual
fund performance and flow in particular. However, academic research on developing markets’
mutual fund industry is limited as most of the work is focused on developed markets due to
data availability and information accessibility. On the other hand, the oil market is a dominant
element in the world economy and a primary driver of most economies’ dependent on their
underlying oil condition (oil-exporter or oil-importer). The literature provides strong evidence
of the impact of the oil market on equity markets (see for example: Arouri et al., 2012;
Degiannakis et al., 2014; Diaz et al., 2016). However, previous work has not paid enough
attention to the mutual fund industry in developing and oil exports markets which leaves a
potential gap in investigating funds managers and the consequences of diversification. The
main aim of this thesis is to fill the gap of the effect of the oil market on the mutual fund
industry and to extend the existing literature by providing evidence from a unique market. The
findings are expected to contribute to the knowledge of understanding the behaviour of mutual
fund performance and flow in the Saudi Arabian market. Saudi Arabia is selected because of
the important role it plays in the Middle East and the oil market. The research provides an
overview of the local market and critical review of the prior literature on the mutual fund, the
oil market and emerging markets.
The presented studies exhibit a comprehensive analysis of the mutual fund industry in
Saudi Arabia by including the most extensive list of variables and all equity funds for the
longest investigated period for the Saudi Arabian market. The dataset spans all active and dead
funds from the beginning of 2006 until July 2017. There are three major empirical chapters in
this thesis, each focusing on a sperate key aspect. The first empirical chapter investigates
mutual fund performance with oil market volatility and other fund investment characteristics.
In order to enhance the robustness of the findings, three measures of oil volatility (conditional
volatility, realized volatility and innovation) and two estimations of return performance (raw
return and risk-adjusted return) are applied. Furthermore, different explanatory variables, such
as Islamic funds, geographic focus and size are included to improve the fitness of the models.
The second empirical study examines the motives of funds money flow to help fund managers
identify what attracts new investors. The third chapter addresses the significant difference
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between the two distribution channels in the Saudi Arabian mutual fund market (bank-managed
funds and financial institution-manged funds) on the return performance and money flow
sensitivity.
7.2 Research Scope
The general objective of this study is to empirically investigate the entire Saudi Arabian
equity mutual fund market. There are six main aspects which are explored throughout this
thesis. First, it aims to outline the findings of the mutual fund industry and provide a general
view of the Saudi Arabian market as it is one of the fastest-growing markets in the Middle East
which extend the literature of emerging markets.
Second, it aims to examine the key influences of return performance in the Saudi
Arabian equity funds market which extends the knowledge of understanding the return
movements. Furthermore, it proposes a new aspect that influences mutual fund performanceoil market volatility- which is a substantial component of the Saudi Arabian economy which
sheds light on the managers’ skills to minimize the effect on their funds.
Third, it aims to identify the potential drivers of equity funds money flow and how asset
holders react to the oil market volatility and fund investment characteristics. The findings
would help improve managers' estimations of future flow and help them understand investors
reactions for such a market which differs from developed markets’ participants.
Fourth, the research tests the effects of fund characteristics on mutual fund flow and
performance. Most of the applied variables are established in the literature; thus we made a
comparison with the existing literature. The uniqueness of the Saudi Arabian market is
considered for the characteristic’s selection. Islamic finance is accounted for in this study
providing results for funds that follow Shariah rules. Moreover, funds’ investment geographic
focus is included as approximately 50% of the funds invest in global markets.
Fifth, it fills the gap on identifying the impacts of the oil market volatility on the mutual
fund flow and return performance. The proposed questions shed light on the mangers skills and
investor behaviour based on the oil market condition as the market is highly dependent on oil
exports.
Sixth, the study examines the performance and flow of funds based on the distribution
channels. In terms of performance, it investigates whether funds managers perform differently
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between the financial initiation-managed funds and bank-managed funds. Investors preference
to direct their assets based on the management type is also addressed.
7.3 Research Questions
This thesis empirically addresses many questions to contribute to the literature on
mutual fund research and developing markets research. However, there are three key questions
that emphasise the substantial contribution of this study, which are presented below.
Research Question 1: Does the oil market volatility impact mutual fund performance in Saudi
Arabia?
This question is examined in Chapter 4 which determines the effect of oil market
volatility on return performance. The oil market is a key player in financial markets and oil
volatility has received significant attention in the literature as a measure of risk. Therefore,
investigating the impact of oil volatility on mutual fund performance is beneficial for market
participants and fund managers to understand the existence and direction of the relationship.
We include three volatility estimations: conditional volatility, realized volatility and
innovation. This chapter explores the return performance in general with a focus on the oil
market. The skills of managers are investigated to find their performance based on the condition
of the oil market, and whether they are able to minimize the impact of the oil market.
Research Question 2: Does the oil market influence mutual fund flow in the Saudi Arabian
mutual fund market?
This question is presented in Chapter 5 which investigates the impact of oil market
condition on the mutual fund flow in Saudi Arabia. The results interpret the local market
investors reaction depending on the oil market volatility. This chapter also presents the findings
based on the funds level of risk to the oil market movements. The main drivers of mutual fund
flow are explored through a long list of variables supported by the existing literature.
Research Question 3: Do the distribution channels plays a significant role in the Saudi
Arabian mutual fund industry?
This question is presented in Chapter 6 which explores the distribution channels of the
Saudi Arabian mutual fund industry. This chapter attempts to highlight the difference between
bank-managed funds and financial institution-manged funds on return performance. Moreover,
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it investigates funds money flow based on fund management types and whether investors
consider distribution channels when they direct their money.
7.4 Main Findings
The main findings of the study are divided into three sections. First, it highlights the
mutual fund performance based on two measures of return. Second, it covers the key results of
what drives the mutual fund flow in Saudi Arabia. Third, it includes the main distribution
channels in the mutual fund industry and examines them in terms of flow and return
performance. The results are discussed below.
7.4.1 Fund Performance
This section presents multiple questions based on return performance. The key question
investigates the impact of oil market volatility on mutual fund performance in Saudi Arabia.
We include two measures of return (raw return and risk-adjusted return) because of : (i) robust
the findings of the questions addressed, (ii) raw return is important to include to compare the
management performance before and after accounting for market risk factors, (iii) raw return
is more accessible and easier to estimate by individuals and (iv) investors might be motivated
by raw return in developing markets. Moreover, there are three oil volatility estimations
(realized volatility, conditional volatility and innovation) included in the testing models. Our
pooled regression models suggest that oil volatility has a negative effect on the return
performance in the Saudi Arabian market. The negative impact is found for both the raw return
and the risk-adjusted return. This indicates those fund managers, in general, experience
negative returns when the oil market is risker which is a dominant vehicle of the Saudi Arabian
economy. The robustness check, where we exclude the years that have unusual events
(financial crises and local stock market bubble), confirms the initial analysis. Secondly, the
fund return persistence is examined by including major control variables as there is strong
evidence in the literature of fund return persistence. The findings show that the return persists
over the previous three months. The lagged three months of return predict a negative return for
the current month. Furthermore, the abnormal return indicates that funds risk-adjusted return
can persist up to three months as the previous three months return is positive and statistically
significant.
Thirdly, we investigate the interaction between oil volatility and performance based on
two fund investment characteristics (geographic focus and Islamic compliance). The results
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confirm that the impact of oil volatility differs between local-invested funds and internationalinvested funds. The findings support the concept that local funds are more sensitive to the oil
market changes due to the role of the local market in the global economy. However, the local
funds are less affected when the risk-adjusted return is applied as a measure of performance.
Next, we compare the relationship between fund return and the oil volatility between
conventional funds and Islamic funds. The findings indicate that there is no significant
difference in terms of the effect of oil volatility on mutual fund performance in Saudi Arabia
between funds that follow Shariah laws and conventional funds when the raw return is applied.
However, Islamic funds’ abnormal return is less affected by the oil market compared to
conventional funds when alpha is applied.
Subsequently, we include an extensive list of explanatory variables to examine their
effect on the mutual fund return (see appendix 9). These variables have been tested in the
finance literature and have a demonstrated effect on return performance variations in developed
markets. Therefore, we investigate the drivers of mutual fund return in Saudi Arabia based on
the raw return and risk-adjusted return. The findings indicate that mutual fund flow has a
positive impact on the return performance for both performance measures which means that
funds are making a higher return when they receive higher flow due to the investment
opportunities available in the market. The positive relationship is also found when the size of
the fund is included which can be attributed to the possibility of cost cuts and gathering
information at a lower cost. Then, we investigate the effect of fees on return performance. The
result shows that management fee and initial fee have no significant impact on the raw return
in the Saudi Arabian market but fees have a significant effect on the risk-adjusted return. The
magnitude of the relationship is small but statistically significant.
Finally, the skills of mutual fund managers in the Saudi Arabian market is examined
based on the oil market volatility condition. The addressed question attempts to answer whether
managers are able to generate an abnormal return by adjusting their holdings based on the oil
market risk level. By applying the conditional volatility, fund managers continue to outperform
despite the oil market condition based on the average 3-months and 12-months lagged
abnormal return, and the results are highly statistically significant at the 1% level. However,
managers are not able to outperform in the high and low volatility conditions by timing the oil
market. When the oil market volatility, which is estimated by realized volatility, fund managers
generate an abnormal return based on the previous 3-months and 12-months average return by
trading on oil sensitive assets in the high and low volatility periods. When Volatility
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innovations are applied, fund managers outperform the market based on the 12-months lagged
return only. To sum up, the results based on realized volatility confirm that fund managers are
skilled in monitoring and trading on oil sensitive holdings based on the condition of the oil
market to generate a positive abnormal return.
7.4.2 Fund Flow
This section highlights the key findings on the mutual fund flow in Saudi Arabia. The
literature provides evidence on the importance of what encourages new investors to direct their
assets to mutual funds to maximize their profit. There are three questions proposed in terms of
money flow sensitivity. First, we investigate the impact of funds return on the flow by applying
the absolute returns and abnormal returns as measures of fund performance. The results show
that previous month fund return is a dominant player in driving the current fund flow for both
performance estimations, and the results are highly statistically significant. Subsequently, the
persistence of fund flow is tested for multiple lagged months. We find that flow persists up to
four months which means that managers can anticipate the future flow based on the lagged
months in the Saudi Arabian mutual fund market.
Second, we examine the effect of the oil market volatility on mutual fund participant
behaviour. The investors in the market are all domestic, and the country is highly dependent
on the oil market as the main income. Therefore, decisions of funds investors are influenced
by the risk condition of the oil market. Three volatility estimation are used in this analysis
(realized volatility, conditional volatility and innovation). The findings indicate that there is a
positive impact of the oil volatility on the mutual fund flow which means that funds receive
higher money flow when the volatility is higher. The results can be explained through the
concept that investors want to keep the same return level by applying diversification strategies,
and this can be applied by investing in funds which are supposed to have well-experienced
management.
Third, we explore the relationship between the oil market volatility and money flow
sensitivity in Saudi Arabia based on the funds’ risk level to the oil market. To approach the
results, we estimate the beta of each fund based on its exposure to the oil market movements.
The findings suggest that the impact of the oil volatility on the fund money flow differs between
a high exposed fund and low exposed funds which demonstrates that investors acknowledge
the holding of funds when they direct their assets.
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Fourth, the fees that are applied by the fund are examined as it is a key player of new
money flow. The findings show that operating fee is negatively associated with mutual fund
flow; thus funds that have higher management fees receive lower money. However, the results
of the subscription fee suggest a positive relationship with money flow which shows that
investors do not mind paying the entry fees of funds. Finally, investment fund characteristics
are included in the analysis. Older funds receive higher money flow than young funds which
shows that investors prefer the known funds and well-experienced managers, and Islamic funds
attract more investors than conventional funds which are expected due to many investors
preferring to invest in such funds.
7.4.3 Distribution Channels
The last empirical study in this research focuses on the distribution channels of the
mutual fund industry in Saudi Arabia. There are only two management types that operate and
distribute funds shares in the Saudi Arabian market. The first management category is bankmanaged funds which represent the entities that own commercial banks and provide banking
services along with mutual funds management services. The second management style is
financial-institution managed funds which are the financial companies that focus on asset
management. Therefore, it is investigated whether the distribution channels play a dominant
role in mutual fund performance and flow in the Saudi Arabian market. There are multiple
questions that are presented in this section, and the findings are divided into two sections: fund
flow and fund return performance.
We examine whether mutual fund investors consider the management type when they
direct their assets. Using pooled regressions, the results suggest that the money flow is higher
for the bank-managed funds compared to non-bank managed funds which are in line with our
expectations due to economies of scale that bank-managed funds have. The findings persist
when we include different control variables, and it is highly statistically significant.
Furthermore, we find that return performance is a key driver of the mutual fund flow in the
second empirical chapter; thus we examine whether the interaction between the fund flow and
return performance varies between distribution channels. The findings indicate that bankmanaged funds are more sensitive to the past return compared financial-institution managed
funds. There is a significant difference between the management categories in the Saudi
Arabian market which demonstrates that bank-managed funds receive higher flow when there
is a positive return in the previous month. We run the same test based on two measures of
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performance (raw return and risk-adjusted return), and both performance estimations are
consistent in terms of direction and significance. The results can be explained by the idea that
investors prefer the bank-managed funds due to the advantages that such management provides
(for example: face to face interaction and higher experience).
Moreover, our previous findings illustrate that there is a significant impact of the oil
market volatility on the mutual fund flow in Saudi Arabia, and we further investigate this
relationship by examining the effect of the oil volatility on equity funds’ money sensitivity
based on the management type of the fund. To answer this question, three volatility estimations
are applied: realized volatility, conditional volatility and innovation. The results are mixed
among the oil volatility measure used. If the conditional volatility is used, we find that bankmanged funds receive higher flow when the market is more volatile. This can be attributed to
the concept that investors move to the mutual fund industry when the market is riskier, and
they prefer bank-managed funds. The same direction of the relationship is found when realized
volatility is used as the oil volatility estimation, but the result is not significant. The last
estimation of the oil volatility which is innovation (square residuals) shows that financialinstitution funds receive higher flow when the oil market is riskier.
We also examined whether the mutual funds return performance differs based on the
distribution channels. We include two measures of return which are absolute return and alpha
which represents the risk-adjusted return. The results indicate that there no significant
difference between distribution channels based on the raw return. However, when the riskadjusted return is applied, we find that funds that are managed by financial institutions perform
better than bank-managed funds which can be attributed to the concept that financial-institution
managements concentrate on generating higher return to attract more flow, especially the
previous findings suggest that investors prefer bank-managed funds. Therefore, they work on
increasing the profit to attract more money flow as past performance is a key driver of future
flow. Additionally, we investigative the interaction between fund return and the oil market
volatility based on management types. When raw return is applied in the regressions, the results
suggest that bank-managed funds are less influenced by oil market volatility. These findings
are supported for the conditional volatility and realized volatility and are highly statistically
significant. The tests again are run again with the risk-adjusted return as the measure of the
fund performance. The results are not in line with the raw results as it shows that bank-managed
funds have lower return when the oil market volatility is higher. This is consistent across all
three volatility estimations (realized volatility, conditional volatility and innovation). Finally,
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we study whether the impact of the fund flow on the fund return performance differs depending
on the distribution channel. The analysis indicates that bank-managed funds out-perform nonbank managed funds when the previous month flow is positive. The findings are in line
regardless of the return estimation applied. This can be explained by the fact that bank-manged
funds have more experience in the market and more channels to attract money.
7.5 Implications and Contributions of the Study
There are several implications of the findings of this thesis, which are presented as follows:
Empirical Chapter 1 (Mutual Fund Performance)
The findings shed light on the mutual fund industry in the Saudi Arabian market which
helps the regulators to understand the market. Second, this empirical study covers the entire
equity market in terms of the performance and the main drivers of the return. Investors and
asset management companies would benefit from the results as it provides an extensive analysis
of the equity fund market. The oil market volatility plays the dominant role in impacting the
fund return in Saudi Arabia which suggests that investors and managers should consider the oil
volatility condition in their investment plans. Moreover, mutual fund providers are encouraged
to hedge from the impact of the oil market which is measured by the volatility condition rather
than the price changes. The findings enhance the perception of investors, managers and market
regulators of what affects the return performance of equity mutual funds in Saudi Arabia.
There are different contributions to the knowledge by examining the mutual fund performance
in Saudi Arabia. First, this empirical work is considered as the most extensive work that
investigates the Saudi Arabian mutual fund industry in terms of the number of funds and period
of the sample. Second, we provide evidence on the impact of the oil market volatility on
performance which, to the best of our knowledge, is the first study to address this question. By
reviewing the existing literature, there is a lack in the empirical work that investigates the
mutual fund industry. In the case of Saudi Arabia, there are only few papers that examine the
fund performance where the sample period is very small and focus in conventional funds (see
section 2.3.2, Chapter 2). The rapid growth in the mutual fund market size in the past decade
increases the importance of investigating such market, and the major role of the Saudi Arabian
economy as a dominant oil supplier.
The importance of this work relies on the leading role that Saudi Arabia’s economy
has on the oil market; thus the results provide insights from the major oil-exporting country.
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Finally, our investigated market is a developing market which has received little attention in
the existing finance literature.
Empirical Chapter 2 (Mutual Fund Flow)
This chapter focuses on the drivers of mutual fund flow in Saudi Arabia. The findings
on the money sensitivity of equity funds help mutual fund managers to understand what
encourages investors to direct their money into mutual funds, and what are the asset holders’
behaviours based on market conditions. We find that investors are driven by the previous period
return when they direct their assets. Moreover, this empirical work is the first that examines
the mutual fund flow in Saudi Arabi which provides evidence from a developing market. The
effect of oil market volatility on investors investment decision is also addressed, which fills the
gap in the finance literature of the relationship between money flow and oil market volatility
for a major oil-exporting country. The empirical results illustrate that the Saudi Arabian
investors move their assets to the mutual fund market when the oil market is riskier which is
line with the concept that the mutual fund industry is managed by well-experienced people.
Empirical Chapter 3 (Mutual Fund Distribution Channels)
The last empirical study in this thesis concentrates on the effect of the distribution
channels. There are two management types that offer mutual fund shares which are bankmanaged funds and financial-institution funds. The study attempts to differentiate between the
two channels in terms of fund return performance and money flow. The findings enhance the
investors' knowledge about management performance by comparing the two parties. Moreover,
fund managers will be able to evaluate their performance with the other management types.
The results help to understand the investors' preference in terms of channels of distribution
which directly influence the money flow of funds. To the best of our knowledge, this work is
the first to investigate the distribution channels in the Saudi Arabian mutual fund market and
contributes to the literature by shedding light on a developing market that has unique channels.
The findings emphasise that investors treat funds differently when they make their investment
decisions, even when the interaction with oil market volatility is taken into account. Finally,
the performance of equity funds varies between management type, and their reaction to the
market based on the oil market conditions differs as well.

196

Chapter 7
7.6 Research Limitations
This research is expected to contribute to the finance literature through the findings and
case study applied, but there are some limitations of this study that are addressed in this section.
-

Time Period: We faced a limitation with the length of the data sample when the data
were collected. The longest period that is available starts in 2006. This is due to the
restrictions of the regulators in Saudi Arabia to protect the data companies. For
example, we have contacted Tadawul (the Saudi stock exchange which is supervised
by the capital market authority in Saudi Arabia), and they allowed us a sample time
period of five years maximum. If a longer time period was available, it would have
enhanced the accuracy of the results by covering higher frequencies.

-

Data: There is a major limitation of the data due to the fact that the mutual fund industry
in Saudi Arabia is new compared to developed markets. Regarding the money flow, the
date of purchase and redemption is not available which leads us to apply the total money
flow. However, if purchase and redemption data were available, we would have been
able to further investigate the investors' investment decision which would improve the
results by drawing a bigger picture. Moreover, the data on the holdings of each fund
was very limited which is key information to examine the managers' skills in the Saudi
Arabian market especially when there is a change in the equity market and oil market
conditions.

-

The Market of Study: Studying the Saudi Arabian market is very important as the
market has many features such as major oil-exporter, leading market in the region and
fast-growing financial market. However, the market is a developing market, and it is
anticipated that investors are less educated and sophisticated. The findings represent a
case of recent market and heavily dependent on oil. Thus the interpretations of this
research should respect the features of the Saudi Arabian market. Finally, if a
comparison of the GCC countries as major oil suppliers in the world was included in
the research, it would improve the frame of the work as it would be for a region rather
than a market, but the GCC’s mutual fund industry is very small compared to the Saudi
Arabian mutual funds market.
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7.7 Recommendations of Future Research
This section suggests potential areas for future research related to the mutual fund
industry. First of all, there is a need for studies that investigate the mutual fund performance
by comparing different emerging markets to find the drivers of the return performance as they
may differ from developed markets. Conducting cross-market research that focuses on the
abnormal return of the fund performance in such markets may contribute to the finance
literature by providing new findings regarding the funds that out-perform the market as it is
shown in the literature that fund managers are rarely able to beat the markets.
Additionally, there is a need to examine the mangers skills to determine whether they
compensate for the high fees applied. This study would provide evidence on the talents of the
managers and how they react to the market conditions changes which can be done by
monitoring the holding of funds and linking them to market movement. This would shed light
on the differences between managers decisions on allocating their assets.
Furthermore, studies to investigate the holdings of the funds on the oil market or oilexposed assets would enhance the quality of results of the managements’ strategies to hedge
from the oil market risk. This research can be done for a major oil-exporting/importing country
and can be conducted by having time-series data of the holdings of each fund and linking them
to the oil market condition.
Moreover, studies of the mutual fund flow by regions to find whether the investors in a
particular region are alike in terms of their behaviour are needed. This can be done by dividing
the sample into regions where countries in a particular region have similar traditions. For
instance, the GCC countries are very alike in terms of the beliefs and tradition where other
Arabic countries are different.
In addition, there is a need to examine the money sensitivity of funds based on the fund
holdings. This study would highlight the investors' preference when they direct their assets and
whether they consider the holdings of the funds in their investment decisions. For example, do
investors invest in funds that have a lower weight of oil stocks when the oil market is riskier?
In the second empirical chapter, this question was addressed by creating a proxy for oil-exposed
funds. However, if there is actual data of the holdings based on sectors, the findings would be
more precise.
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Furthermore, the analysis can be extended to investigate the Islamic funds in Saudi
Arabia as there are a large number of funds. The Islamic funds are restricted to invest only on
assets that follow Sharia rules. Do Islamic fund managers face difficulty when they allocate
their assets compared to conventional funds? How do the managers hedge from market
conditions as they have fewer investment opportunities? These questions can be conducted by
having the holdings of the funds and comparing the reallocation of funds over time.
Finally, the money flow sensitivity of Islamic funds needs more analysis by comparing
the new purchases between Islamic and conventional funds to examine whether there is new
money inflow to the Sharia-compliant funds or the money moves among Islamic funds. For
instance, it is likely that investors who prefer Islamic funds will move their assets around
multiple Islamic funds where there might be new investors that are interested in Islamic funds
as they consider it profitable.
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Appendices
Appendix (1)
Summary of Oil Market and Stock Market Literature
Authors
Sadorsky (1999)

Description of the paper
Investigates how the US stock market react to oil price shocks
for the period of 1974-1996. He finds that oil prices are a key
player in stock price movements.
Park and Ratti (2008)
Explore the relationship between oil prices and stock markets
for the US and 13 European countries. They find that there is a
contemporaneous or within the next month of the oil market on
the stock market.
Jones and Kaul (1996)
Their findings suggest that there is a negative relationship is
between oil volatility and stock market returns.
Huang et al. (1996)
Investigate the influence of oil futures on equity market
performance and find that there is not a significant impact on
stock returns.
Arouri
and
Nguyen Examine the relationship between oil shocks and stock markets
(2010)
at the industrial level and find that the impact varies from one
sector to another.
Mohanty et al. (2011)
Examine the relationship between oil and stock market for GCC
countries. The relationship differs based on the industry
relaiance on oil (output or input).
Nandha and Faff (2008)
Their results suggest that mining and oil and gas industries
return increases when oil price rises.
Filis et al. (2011)
Examine the impact of oil prices on stock in importing and
exporting countries and find that there is a negative relationship
regardless of the countries’ oil status.
Wang et al. (2013)
Find that the direction of the influence of stock prices on market
return depend on whether the country is importing or exporting.
Bjørnland (2009)
Finds that stock prices are positively associated with oil prices
for Norway as an exporting oil country.
Kilian (2009)
Suggests that oil price changes are motivated by different
demand and supply shocks (oil supply shocks; global demand
shocks for all industry commodity and specific demand shocks).
Kilian and Park (2009)
Investigate the impact of oil shocks on stock market and find
that the US stock market react differently to the effect of oil
prices based on the underlying causes of oil shocks.
Mohanty et al. (2011)
Explore all six GCC country stock markets and find that there is
a positive relationship between the crude oil price movements
and stock market in Saudi Arabia.
Jouini (2013)
Their findings indicate that there is transmission between the
volatilities of oil prices and stock market return in Saudi Arabia.
Hammoudeh and Aleisa Examine the oil-stock prices relationship in GCC countries and
(2004)
find a positive impact of oil prices on stock prices in the Saudi
Arabian market.
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Appendix (2)
Summary of Fund Performance Literature
Authors
Jensen (1968)
Grinblatt and Titman
(1989)
Otten and Bams (2002)
Grinblatt et al. (1995)
Białkowski and Otten
(2011)
Eling and Faust (2010)
Huij and Post (2011)
Jordan and Riley (2015)
Hu et al. (2014)
Busse (1999)

Huang et al. (2011)
Ferreira et al. (2012)
Grinblatt
(1992)

and

Titman

Carhart (1997)
Otten and Bams (2002)
Guedj and Papastaikoudi
(2003)
Merdad et al. (2010)

Description of the paper
Investigates the relationship between the returns of mutual funds
and finds that funds under-perform the market.
Examine mutual funds return performance and find that funds
outperform their benchmarks if gross return are applied.
study the performance of mutual funds in five European markets
and find that four out of five countries exhibit outperformance if
the net return is applied.
Find that momentum traders (buying best winners) funds
perform better than other funds.
Investigate the performance of mutual funds in an emerging
market and find that funds underperform their benchmarks.
Find that most mutual funds underperform the benchmarks.
Examine the performance of emerging equity mutual funds in
the US market and find that the US mutual funds overall
underperform emerging markets’ funds.
Explore the relationship between fund performance and market
volatility and find that portfolio volatility is a predictor of the
abnormal return.
Investigate the effect of diversified funds on performance and
market conditions and find that well-diversified funds will have
higher returns in high market volatility condition.
Examines the volatility timing in mutual funds return and finds
that fund performance is sensitive to market volatility where
systematic risk levels are negatively correlated with market
volatility.
Investigate the risk shifting relationship with mutual fund
performance and find that funds that maintain their risk levels
perform better than funds that increase their risk levels.
Examine the determinants of mutual fund and find a short-run
persistence in fund performance only in the US market.
Find that the performance of mutual funds persists over time and
fund managers can gain abnormal returns by buying last
winners.
Finds that persistence in risk-adjusted return is influenced by
stock returns and expenses.
Examine mutual fund performance in European markets and
find strong persistence in return only for UK funds.
Investigate the ability of mutual fund families to impact mutual
fund performance, and the results suggest that there is more
persistence of performance for funds that belong to large
families.
Investigate the compression between conventional and Islamic
funds’ performance in Saudi Arabia and find that conventional
funds outperform the Islamic funds during the full sample and
bullish market.
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Merdad et al. (2016)

Examine the cost associated with Islamic compliance and
geographic focus. Their results suggest that there is a benefit of
applying Shariah law in local funds.
Appendix (3)
Summary of Fund Flow Literature

Authors
Carhart (1997)
Berk and Green (2004)
Shrider (2009)
Otten and Bams (2002)

Description of the paper
Finds no evidence of a significant relationship between net asset
value, which represents money flow into funds, and fund
performance.
Investigate performance-flow relationships in rational markets
and find a strong relationship between the flow of funds and
performance.
Examines the relationship between funds’ past return and flows
and finds that previous risk-adjusted return tends to lead
investors’ allocation of their assets.
find a significant positive relationship between a fund’s net asset
and risk-adjusted performance.

Filis et al. (2011)

Investigate mutual fund flows and find that fund performance is
considered a key determinant for individual investors to direct
their money into funds.
Bergstresser and Poterba find that pre-tax return and after-tax return have a positive
(2002)
impact on funds net inflow which means higher return generates
higher inflow.
Yan (2008)
studies the relationship between fund performance and flows
and finds that there is a negative relationship between fund
return and fund flow due to the complications related to
managing a large amount of money.
Frazzini and Lamont find that stocks return decrease as a result of higher money flow
(2008)
from retail mutual fund investors.
Guercio and Tkac (2002) Find a highly convex relationship between mutual fund flows
and performance due to investors follow disproportionally
positive performance and do not withdraw their money with
poor performance.
Brown and Wu (2016)
Investigate whether performance information that is related to
funds’ families has an impact on fund flows and find that fund
flows are positively affected by family performance.
Diaz et al. (2016)
Examine the relationship between stock market volatility and
mutual fund flow and find a negative relationship between
market volatility and fund flow.
Ederington and Golubeva Investigate the relationship between stock market volatility and
(2011)
net mutual fund flow and find that flows are negatively
influenced by movements of equity market volatility.
Wang et al. (2018)
Examine investors’ behaviour in relation to the past
performance based on different fund volatility conditions and
find that fund investors react negatively to volatility.
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Appendix (4)
Summary of Fund Fee Literature
Authors
Mansor et al. (2015)

Description of the paper
Explore the impact of fees on mutual funds’ performance and
find a significant reduction of the return when the fees charged
is accounted.
Vidal et al. (2015)
Investigate the relationship between fees on mutual funds and
returns’ predictability and find that there is a negative
relationship with fees.
Sharpe (1966)
Finds that funds with low-expense ratios provide higher net
returns than high-expense ratios.
Ferreira et al. (2012)
Find a negative relationship between fund performance feesadjusted and expense ratio.
Otten and Bams (2002)
Find a significant negative relationship between expenses ratios
and alpha for three of five investigated European countries.
Garyn-Tal (2015)
Examines the relationship between fund load and performance
and finds that there is no fixed relationship between loads and
fund returns.
Grinblatt and Titman Find no relationship between performance and expense ratio but
(1994)
management fees and load have a significant relationship with
performance.
Díaz-Mendoza et al. Explore the impact of fees charged on fund investors and find
(2014)
that there is a strong positive relationship between performance
and load.
Bergstresser and Poterba Investigate the impact of the after-tax return of mutual fund and
(2002)
find a significant negative relationship between funds inflow
and expense ratio.
Barber et al. (2005)
Study the impact of mutual fund expenses on flows and find that
operating expenses have no impact on mutual fund flows while
front-end load fees negatively influence fund flows.
Appendix (5)
Summary of Fund Size Literature
Authors
Dellva and Olson (1998)

Description of the paper
Examine whether fund size affects the mutual funds expense
ratio and find that large funds have lower expense ratios than
smaller funds. Also, size has no effect on making superior or
inferior funds return
Elton et al. (2012)
Investigate the relationship between fund performance and size
and find that prediction of fund performance continues when the
funds are large, and past large funds return predicts future
performance.
Volkman and Wohar (1995) Examine the of mutual fund size impact on its performance and
find that Middle-sized funds have a significant positive
relationship with performance while small and large funds have
a negative relationship with performance.
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Białkowski
(2011)

and

Otten Their findings suggest that there is a significant positive
relationship between fund performance and size for Polish
market.
Tang et al. (2012)
Explore the relationship between fund size and performance and
the impact of economies of scale and find a U-shape relationship
between fund performance and size.
Bodson et al. (2011)
Find a concave relationship between fund size and the
performance.
Ferreira et al. (2012)
Find a negative relationship between size and performance in
the US funds where non-US funds have positive relationship.
Berk and Green (2004)
Suggest that fund return deteriorate with an increase in flow and
a consecutive increase in fund size due to liquidity issues in the
case of high flow and the lack of investment opportunities.
Chen et al. (2004)
Find evidence that fund size erodes performance due to liquidity
issues.
Otten and Bams (2002)
Examine European mutual fund performance and find that
small-cap funds have positive after cost alpha.
Yan (2008)
Finds a significantly negative relationship between size and
performance. The inverse relationship demonstrates the
importance that liquidity plays in eroding performance.
Appendix (6)
Summary of Islamic Mutual Fund Literature
Authors
Merdad et al. (2016)
Hoepner et al. (2017)
Guyot (2011)
Girard and Hassan (2008)
Elfakhani et al. (2005)
Abdullah et al. (2007)

Mansor and Bhatti (2011)
Hayat and Kraeussl
(2011)
Binmahfouz and Hassan
(2012)

Description of the paper
Investigate the impact of applying Islamic laws on mutual funds
in Saudi Arabia and find that Islamic funds benefit from obeying
Shariah rules.
Examine a large sample of Islamic equity funds and find that
Islamic funds are competitive with international funds in more
developed Islamic financial markets.
Finds that funds that follow Islamic criteria do not negatively
impact the investment allocation strategies.
Find that there is no substantial difference between Islamic and
non-Islamic indexes’ risk-adjusted performance.
Examine the performance Islamic mutual funds and their results
show that 63% of the Islamic fund sample outperform
depending on the benchmarks and performance measures used.
Examine the differences between Islamic and conventional
mutual funds in Malaysia and find that Islamic funds
underperform their competitors in the bullish period and
overperform in the bearish economic trends.
Explore Islamic mutual funds in Malaysia and find that Islamic
funds perform slightly less than their conventional counterparts.
Investigate Islamic equity funds in Malaysia and find that
Islamic equity funds perform worse in the bear period.
Examine the equity mutual funds in Saudi Arabia and find that
Islamic equity funds beta is less than the beta for non-Islamic
funds.
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Merdad et al. (2010)

Investigate the performance of Islamic funds that are managed
by HSBC in Saudi Arabia and find that Islamic funds
underperform other funds in the overall period.
Appendix (7)
Summary of Distribution Channel Literature

Authors
Description of the paper
Bogle and Twardowski Explore the performance difference among distribution
(1980)
channels and find that bank-managed portfolios underperform
other institutional groups.
Rea and Reid (2003)
Divide the channels into five different ways (direct channel,
advice channel, supermarket channel, retirement plan channel
and institution channel).
Chalmers and Reuter Examine investors preference and decisions when they chose the
(2010)
channel of investing and find that almost 33% of the system
participants prefer to invest direct channels.
Gallaher et al. (2006)
Investigate the impact of distribution channels on the flow of
mutual fund families and find that there is a significant positive
relationship between distribution spending and fund flow.
Korkeamaki et al. (2007) Examine the impact of advertising and performance on mutual
fund flow and find that spending more on advertising motivates
and attracts higher money flow.
Sirri and Tufano (1998)
Find that advertising leads to increased money flow into funds.
Frye (2001)
Examines the return performance between bank-managed and
nonbank-managed funds in the US and find no significant
difference in terms of the performance based on the distribution
channel.
Yankow et al. (2011)
Investigate the relationship between mutual fund flow and
advertising for two distribution channels (direct-market and
broker-sold channels) and find that higher fund flows are
associated with advertising performance for equity funds.
Lee (2002)
Finds that investors prefer face-to-face interaction compared to
direct marketing.
Jain and Wu (2000)
Investigate the implications of advertising on mutual fund flows
and performance and find that advertised funds do not produce
a superior performance.
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Appendix (8)
Number of Bank Branches in Saudi Arabia
Year

Number of banks' branches

Increase from previous year

2006

1289

65

2007

1353

64

2008

1410

57

2009

1519

109

2010

1591

72

2011

1646

55

2012

1696

50

2013

1768

72

2014

1912

144

2015

1989

77

2016

2038

49

2017

2079

41

Appendix (9)
Description of Variable List
Variable name

Variable definition

Raw return

is the monthly compounded return of fund prices (the natural
log).

Alpha

is the risk-adjusted return (abnormal) based on Carhart fourfactor model.

Flow

is the percentage change on a fund’s total net asset from the
beginning to the end of the month.

Realized volatility (RV)

is the total of squared daily return to approximate the
standard deviation of the oil benchmark.

Conditional Volatility (CV)

is the standard deviation of volatility based on GARCH
(1.1).

Innovation

is the squared residuals of the GARCH (1.1) conditional
mean to represent the oil shocks.

Oil return

is the monthly compounded return of oil prices (the natural
log).
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Size

is the log of total monthly fund asset value.

Annual Fee

is the yearly annual management fee in percentage.

Initial fee

is the fee when first investing in a fund.

Islamic

is a dummy variable for funds that apply Islamic rules, 1
represents funds that follow Islamic rules and 0 otherwise.

Geographic

is a dummy variable for the geographic focus of funds assets,
1 represents funds that only invest in the Saudi Arabian
market and 0 otherwise.

Age

is the total years since the fund launched.

Appendix (10)
Equity Mutual Funds Sample Used in the Research, Asset Status and Geographical
Focus
Name of the Fund
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Adeem Fund of IPO Funds
Al Bilad - GCC Ithmar Fund
Al Bilad - GCC Real Estate Equity Fund (Aqaar)
Al Bilad - Ithmar Sharia Compliant Saudi Equity
Fd
Al Bilad - Kuwaiti Equity Fund (Alseef)
Al Bilad - Saudi Pure Equity Fund (Asayel)
Al Bilad GCC Banks&Financial Institutions EqAmwal
Al Jazira AL-Khair International Equities Fund
Al Jazira AL-Mashareq Japanese Equities Fund
Al Jazira AL-Taiyebat Saudi Equities Fund
Al Jazira AL-Thoraiya European Equity Fund
Al Jazira GCC Income Fund
Al Jazira Global Emerging Markets Fund
Al Rajhi Capital Egyptian Equity
Al Rajhi Capital European Equity
Al Rajhi Capital Global Small Cap Equity
Al Rajhi Capital India & China Equity
Al Rajhi GCC Equity Fund
Al Rajhi GCC Shares Capital Protected(90%)
Al Rajhi Global Equity Fund
Al Rajhi IPO Fund
Al Rajhi Local Shares Capital Protected (90%)
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Asset
Status
Liquidated
Active
Active
Active

Geographical
Focus
Global Markets
Global Markets
Global Markets
Global Markets

Active
Active
Active

Global Markets
Global Markets
Global Markets

Active
Active
Active
Active
Active
Active
Liquidated
Liquidated
Liquidated
Liquidated
Active
Liquidated
Active
Active
Liquidated

Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Al Rajhi MENA Dividend Growth Fund
Al Rajhi Multi Asset Growth Fund
Al Rajhi Petro-Cement Equity Fund
Al Rajhi Saudi Equity Fund
Al Rajhi Saudi Equity Income Fund
AlAhli Asia Pacific Index Fund
AlAhli Emerging Markets Trading Equity Fund
AlAhli Europe Index Fund
AlAhli Freestyle Saudi Equity Fund
AlAhli GCC Growth and Income Fund
AlAhli GCC Trading Equity Fund
AlAhli Global Equity Fund
AlAhli Global Growth and Income Fund
AlAhli Global Natural Resource Fund
AlAhli Global Real Estate Fund
AlAhli Global Trading Equity
AlAhli Health Care Trading Equity Fund
AlAhli IPO Fund
AlAhli North America Index Fund
AlAhli Saudi Dynamic Trading Equity
AlAhli Saudi Dynamic Trading Equity Fund (A)
AlAhli Saudi Trading Equity Fund
AlAhli Small and Mid-Cap Equity Fund
AlAhli Small Cap Trading Equity
Alassas Egyptian Equity Fund
Alawwal Egyptian Equity Fund
Alawwal Food and Health Care
Alawwal Invest AlYusr GCC Equity
Alawwal Invest AlYusr Global Equity
Alawwal Invest AlYusr IPO
Alawwal Invest AlYusr Saudi Equity
Alawwal Invest AlYusr Tamoh Multi Asset
Alawwal Invest GCC Equity Fund
Alawwal Invest Saudi Equity
Alawwal Invest Saudi Financial Equity
AlAwwal Invest Tamoh Multi Asset
Alawwal IPO Fund
Alawwal Periodic Income Fund
Alawwal Saudi Equity Fund
AlBarq Telecom Fund
Alinma IPO Fund
Alinma Saudi Equity Fund
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Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Liquidated
Active
Liquidated
Active
Active
Active
Liquidated
Liquidated
Active
Active
Liquidated
Liquidated
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Liquidated
Active
Active

Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets
GCC Markets

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

Alkhabeer GCC Equity Fund
Al-Khabeer IPO Fund
Alkhabeer Saudi Equity Fund
Al-khair Capital IPOs Fund
Al-khair Capital Saudi Equity Fund
Al-Nefaie IPO Fund
Al-Nefaie Saudi Equity Trading Fund
Aloula Geogit - Al Johar Saudi Equity Sharia
Aloula Geojit - Al Johar Saudi Equity Fund
Aloula Geojit - Capital IPO Fund
Al-Safwa Saudi Index
ANBI - Al-Arabi Asian Equity Fund
ANBI - Al-Arabi European Equity Fund
ANBI - Al-Arabi Japan Equity Fund
ANBI - Al-Arabi Saudi Equity Fund
ANBI - Al-Arabi Saudi IPO Fund
ANBI - Al-Arabi US Equity Fund
ANBI - Al-Mubarak Global Equity Fund
ANBI - Al-Mubarak Pure Saudi Equity Fund
ANBI - Al-Mubarak Saudi Equity Fund
ANBI Al-Mubarak IPO Fund
Arbah IPO Fund
Arbah Saudi Qatari Stock Fund
Ashmore GCC Equity Fund
Ashmore IPO Fund
Ashmore Saudi Equity Fund
Audi Arabian Opportunities Fund
Audi Freestyle Saudi Equity Fund
Audi IPO Fund
Baitk Al Waed Saudi Equity Fund
Baitk IPO Fund
BLOM Saudi Arabia Fund
Blom Saudi IPO Fund
BMK IPO Fund
BMK Saudi Equity Fund
Caam Saudi Fransi AlNoor US Dollar
Caam Saudi Fransi AlShaheen Portfolio
Caam Saudi Fransi North American Equity
Caam Saudi Fransi Pan European Equity
DEEM Saudi Equity Fund
Derayah FreeStyle Saudi Equity Fund
Derayah IPO Fund
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Liquidated
Liquidated
Liquidated
Active
Active
Active
Active
Active
Active
Active
Liquidated
Liquidated
Liquidated
Liquidated
Active
Liquidated
Active
Liquidated
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active
Liquidated
Liquidated
Liquidated
Liquidated
Active
Active
Active

Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets

107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

EFG Hermes Hasaad Freestyle Saudi Equity Fund
EFG Hermes Saudi Arabia Equity Fund
FALCOM GCC Income Fund
FALCOM IPO Fund
Falcom Saudi Equity ETF
FALCOM Saudi Equity Fund
Falcom Saudi Petrochemical ETF
Global Saudi Equity Fund
Global Saudi Sharia Compliant Equity Fund
HSBC Amanah Asia-Pacific Equity-PAF
HSBC Amanah Pan European Equity Fund
HSBC China and India Equity Freestyle Fund
HSBC Financial Institutions Fund
HSBC GCC Equity Fund
HSBC GCC Equity Income Fund
HSBC Global Emerging Markets Equity Fund
HSBC Global Equity Index Fund
HSBC Saudi 20 ETF
HSBC Saudi Companies Equity Fund
HSBC Saudi Construction & Cement Companies
Equity
HSBC Saudi Equity Fund
HSBC Saudi Equity Income Fund
HSBC Saudi Equity Index-HSI
HSBC Saudi Freestyle Equity Fund
HSBC Saudi Industrial Companies Equity Fund
HSBC Saudi Petrochemical Equity Opportunities
Fund
Jadwa Africa Equity Freestyle
Jadwa Arab Markets Equity Fund
Jadwa Emerging Markets Equity
Jadwa GCC Equity Fund
Jadwa GCC Equity Index Fund
Jadwa Saudi Equity Fund - Class A
Jadwa Saudi Equity Fund - Class B
Jadwa Saudi Equity Fund - Class C
Jadwa Saudi Equity Index Fund
Jadwa Saudi IPO Fund
Jadwa World Equity
KASB Dividend Fund
KASB Freestyle Saudi Equity Fund
KASB IPO Fund
KASB Saudi Equity Fund
222

Active
Active
Active
Active
Active
Active
Active
Active
Liquidated
Liquidated
Liquidated
Active
Active
Active
Active
Active
Active
Active
Active
Active

Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
Global Markets
GCC Markets
Global Markets
GCC Markets
Global Markets
Local Market

Active
Active
Liquidated
Active
Active
Active

Local Market
Local Market
Local Market
Local Market
Local Market
Local Market

Liquidated
Active
Liquidated
Active
Active
Active
Active
Active
Active
Active
Liquidated
Active
Active
Active
Active

Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market
Local Market

148
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Khalijia Invest GCC IPO fund
Khalijia Invest S&P Saudi Equity Index
Khalijia Invest Saudi Equity
KSB Qatar Equity Fund
MEFIC IPO Fund
MEFIC Local Equity Fund
MEFIC Saudi Equity Fund
Morgan Stanley Saudi Equity Fund
Mulkia IPO Fund
Mulkia Saudi Equity Fund
Muscat Capital IPO Fund
Musharaka IPO Fund
Nomw IPO Fund
Oman Premier Fund
Osool & Bakheet IPO Fund
Osool & Bakheet IPO Trading Fund Sharia
Compliant
Osool & Bakheet Parallel Market Trading Equity
Osool & Bakheet Qatari Trading Equity Fund
Osool & Bakheet Saudi Trading Equity Fund
Rana Saudi Equity Fund
Rasmala Saudi Equity
Rasmala Saudi Equity Sharia
Riyad Al Shamekh Fund
Riyad Al Shamekh Sharia Compliant Fund
Riyad Al-Emaar Fund
Riyad American Stock Fund
Riyad British Stock Fund
Riyad Equity Fund 1
Riyad Equity Fund 2
Riyad Equity Fund 3
Riyad European Stock Fund
Riyad Future Equity Fund
Riyad Global Equity Fund
Riyad Global Income Fund
Riyad Global Property Fund
Riyad Gulf Fund
Riyad Income Fund
Riyad International Fund
Riyad Japan Stock Fund
Riyad Natural Resources Fund
Riyad Real Estate Fund Burj Rafal
Riyad Small and Medium Cap Fund
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Riyad South East Asian Fund
Riyad Technology Fund
Riyad Telecommunication Fund
SABB Asian Equity Index
SABB European Equity Index
SABB Japanese Equity Index
SABB US Equity Index
SAIB Arab Companies Fund
SAIB BNP Paribas AMC Gulf Ind Co
SAIB BNP Paribas AMC Opportunities-IPO
SAIB GCC Equity Fund
SAIB GCC Equity Income Fund
SAIB Global Equity
SAIB Saudi Companies Fund
SAIB Saudi Equity Fund
SAIB Saudi IPO Fund
SAIB US Equity
Samba C European Equity
Samba C Far Eastern Equity
Samba C International Equity
Samba C International Equity&Trade Finance
Samba C Japan Equity
Samba C North American Equity
Samba Capital Al Ataa GCC Equity Fund
Samba Capital Al Ataa Saudi Equity Fund
Samba Capital Al Fareed Saudi Equity Fund
Samba Capital Al Musahem GCC Fund
Samba Capital Al Musahem Saudi Equity Fund
Samba Capital Al Nafees Global Commodities
Equity
Samba Capital Al Raed GCC Fund
Samba Capital Al Raed Saudi Equity Fund
Samba Capital Americas Equity Fund
Samba Capital Asian Equity Fund
Samba Capital China Opportunities Fd (Al
Izdihar)
Samba Capital Europe Equity Fund
Samba Capital Global Equity Fund
Samba Islamic Global Equity Trading- Al Manal
Samba US Aggressive Growth (Al Tahhadi)
Saudi Fransi Al Danah GCC Equity Trading Fund
Saudi Fransi Al Fursan BRIC Equity Trading
Fund
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Saudi Fransi Al Naqaa Asia Growth Fund
Saudi Fransi Al Qasr GCC RealEst&Const Eq
Trading
Saudi Fransi Al Saffa Saudi Equity Trading Fund
Saudi Fransi GCC IPO Fund
Saudi Fransi Saudi Equity Income Fund
Saudi Fransi Saudi Istithmar Equity Fund
SEDCO Elite Flexi Saudi Equities Fund
SHC Al Yusr Asia Equity
SHC Al Yusr Emerging Markets Equity
SHC Al Yusr Europe Equity
SHC Al Yusr Saudi Equity Index Fund
SHC Al Yusr US Equity
SHC Asia Pacific Equity
SHC Emerging Markets Equity
SHC Europe Equity
SHC Global Equity Fund
SHC Japan Equity
SHC Saudi Equity Index
SHC US Equity
Shuaa Capital Islamic Saudi Equity Gateway
Shuaa Capital Saudi Equity Gateway Fund
Tharwat IPO Fund
The Investor Al Hurr Saudi Equity
The Saudi Index
Wasatah IPO Fund
Wasatah Saudi Equity Fund
Watan fund for saudi equity
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