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ABSTRACT

Stochastic Time Series Modelling of the Banking Sector of the Nigerian Stock Market

We investigate empirical finance issues: stylized facts, market efficiency, anomaly, bubble and
volatility, characterizing stock prices of sixteen (16) Nigerian banks in the Nigerian stock
exchange (NSE) from June 1999 to December 2014, encompassing periods of financial and
banking reforms by the Central Bank of Nigeria (CBN) and the 2007-2009 global financial
crisis witnessed by the Nigerian financial system. Both daily and monthly returns are examined
and compared. Various financial and stochastic time series methods are applied to these series.
These include a variety of initial plots, tests and models. The tests include: Jarque-Bera and a
host of other normality tests; Ljung-Box (Q) test of autocorrelation; Augmented Dickey Fuller
(ADF), Phillip-Peron, and KPSS tests; variance ratio test, BDS tests, runs test for Random
Walk, unit root and market efficiency tests; Duration dependent test and appropriate GARCH
families of models. The results are compared to the existing literature for other countries and
also other studies in Nigeria but at the market index level. The results largely reveal that while
in some cases about 90% of the banks behave uniformly with respect to some of the concepts,
in most other cases their behaviour differs significantly depending on the concepts investigated.
Also, it is found that while the results of this study agree in a few cases with some of the
outcomes of the overall market level - for example, the banking industry is largely weak-form
inefficient in most other circumstances, there are marked differences. Specifically, unlike at
the overall market level, bubbles were identified in some of the banks and only two anomalies
such as January-holiday and turn-of the-month were found with most of the banks. Therefore,
a good understanding of how each bank reacted to different scenarios is identified. This should
form a basis upon which good investment decisions could be made. This also provides a good
understanding of which bank is performing well or at risk, so that appropriate decisions that

would enhance the performance of the banking market are made by market regulators.
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1 CHAPTER ONE: INTRODUCTION
1.1 General Overview

Financial time series is a fast-developing field of applied statistics, essentially because it deals
with analysis of financial data such as stock prices, stock market index values, currency
exchange rates, inflation rates, electricity prices, and interest rates. Understanding stock price
behaviour would greatly help corporate and private investors, businessmen, international or
transnational traders, brokers, bankers, and financial analysts to adopt the best possible
strategies for optimising their investment returns and hedging likely risks associated with
fluctuations in the returns. The market makers or regulators, and policy makers, could be guided
by such knowledge to suggest appropriate policies and regulations aimed at further deepening
the market and ensuring high level of sanity is maintained among relevant interacting market
agents. In addition, the ability of the research community to access updated information and
furnish same to the public is enhanced, such that the source of most risks, typically measured

by variances of individual asset returns and/or portfolios of asset returns, is identified.

Moreover, since asset prices and returns are time-varying, the approach to understanding their
behaviour is to estimate the basic data generating processes (DGPs) which underpin them, fit
appropriate statistical distributions to the observed data, and use the statistical properties to

make related investment and risk management decisions.

Even though in financial markets prices are being observed, most empirical studies deal mostly
with price changes (known as returns) simply because returns measure the relative changes in

stock prices, and hence the performances of the assets over time.

Considering these facts, this study uses stochastic time series technigues to investigate the stock
market characteristics of the banking sector in the Nigerian Stock Market (NSM) based on the
stock returns from 1999-2014, a period which encompasses the 2007 global financial crisis,
banking and financial reforms in Nigeria starting from 2004. The study will among other
objectives examine the stylized facts of bank returns, investigate some key features of the
banking sector such as efficiency, anomalies, bubbles and volatility. The implications of the
research findings for investments in bank shares and the development of the Nigerian Stock
Market (NSM) shall be examined. This is especially important given the fact that the banking

sector is a key driver of economic development of a country.



1.2 Research Aim and Objectives

1.2.1 Aim

As noted in Subsection 1.1, the research is aimed at applying appropriate (financial) time series
techniques to investigate if the markets for bank shares in the Nigerian Stock Exchange (NSE)
are efficient and the implications of the results for stock market performance of different banks
and development of the Nigerian Stock Market (NSM). For this, the research explores five key
empirical finance issues which relate to and include market efficiency, namely stylized facts,
anomalies, bubbles, market efficiency, and volatility of the banking sector in the NSM, using
the stock returns from 1999-2014. The research extends the results obtained by Omar (2012) at
the overall stock market level, by using bank returns instead of the All Shares Index of the
NSM. The specific research objectives and questions are as follows.

1.2.2 Research Objectives (ROs):

1. To explore the empirical distributions and stylized facts of bank stock returns in the NSM,
for different sub-periods of the study determined by the 2007 global financial crisis and
financial/bank reforms in Nigeria;

2. To investigate key stock market characteristics of the banking sector of the NSM across the
study periods, notably efficiency, anomalies, bubbles and volatility;

3. To, where appropriate, discuss the implications of the research results for investments in

banking shares and development of the NSM.

1.2.3 Research Questions (RQs):

1. What are the stylized facts of bank returns in the NSM and how do they compare with
known results in other financial markets? In other words, are the stylised facts of bank
returns in the NSM similar or different from those of other countries such that analysis of
investment risk and return in the banking sector could be handled differently?

2. How efficient is the banking sector of the NSM in different study periods?

3. Are the Nigerian banks' stock returns characterised by anomalies or bubbles for the study
periods?

4. How volatile are the bank returns and which volatility models are most suitable for

describing the volatility behaviours of the returns in different study periods?



5. How do the research results compare across the study periods and what are the significance
of the research findings for relative performance of Nigerian banks and development of the
NSE in the different periods?

Besides this, the main purpose of this research is to fill the gaps in Omar (2012)'s work requiring
in-depth study of the Nigerian stock exchange through a sectoral approach of investigating the
behaviour and the challenges that have characterised, particularly the Nigerian banks within
the NSE from 1999 to 2014 using individual bank's stock returns as against the overall average
index (e.g. All share index (ASI) used by Omar, 2012), that was used in other studies across
different assets and markets. Moreover, our choice of the data periods (June, 1999-December,
2014) was informed by the fact that these were the periods of: (i.) Transition from military to
civilian government in Nigeria; (ii.) banks' recapitalisation and stock market reforms (2004-
2006); (iii.) the global financial crisis (2008-2009) and (iv.) banking reforms (June, 2009-
December, 2010).

1.3 Rationale for the Research

During the 2008-09 global financial crises, the Nigerian stock market (NSM) and banking
sector witnessed near collapse manifested by near bank collapse that was stopped by timely
interventions by the Central Bank of Nigeria (CBN) and a sudden decline (more than 60%) in
the market capitalization® of the NSM. This experience necessitates the study of risks and
returns associated with fluctuations in stock prices, most importantly as they relate to
systematic stock market characterisation (SSMC), which is meant to capture the market
dynamics for informed investment, risk management (Yahaya, 2012), financial policy (Musa
et al., 2013), economic and equity market growth, linked to the GDP growth, competitiveness,
market microstructure, and macroeconomic, monetary and fiscal policies (Ezepue and Omar,
2012; Omar, 2012; Ezepue and Solarin, 2009; African Development Bank [AFDB], 2007;
Aliyu, 2012; Alade, 2012; Osinubi, 2004).

Despite negative effects of the global financial meltdown in various financial markets, lessons
learnt from the crisis are yet to be incorporated into a plan for stock market research,

characterisation and development, which will guide policy makers in (developing) economies

IMarket Capitalization: represents market value of a company's paid-up capital, obtained by multiplying the current quoted
price by the total number of shares outstanding. The market capitalization of a securities exchange is the aggregate market
capitalization of all its quoted securities.



to be knowledgeable about the systemic interdependencies among different sectors of the
financial systems. For the NSM, the only attempts at systematic stock market characterisation
were initiated by Ezepue and Solarin (2009) and only recently developed in Ezepue and Omar
(2012). The latter proposes that a robust characterisation of financial markets should consider
the six main issues in empirical finance which underpin market dynamics and performance —
anomalies, bubbles, efficiency, volatility, predictability and valuation — as positioned within
the macroeconomic situations (Cuthbertson and Nitsche, 2005).

Ezepue and Omar (2012) also suggest the need to conduct such theoretical and empirical
financial studies at overall and sub-market levels, to map vital linkages and effects which may
manifest differently at these levels, and to provide micro- and macroeconomic market
information to market participants (households, firms and governments), that is relevant for

their investment and policy making objectives.

As noted earlier, the need to characterise the banking sector within the NSM became evident
from the outcomes of Omar (2012) and Ezepue and Omar (2012) at the overall market level of
the NSM, they observed that in order to capture the behaviour of this market as it relates to the
identified market characteristics, it is better to examine the market subsectors so that any
characteristics, such as bubbles, which are not easy to unpick at the market level due to
confounding effects of data agglomeration across market sectors, may be explored without such
effects. With this approach, it is envisaged that well-informed interpretations of the effects of
various characteristics of investment returns and risks, capital growth, and stock market
performance against changing policy context would be better addressed. Hence, this study
examines four market issues - anomalies, bubbles, efficiency and volatility for the banking
sector of the NSM to extend the results obtained in Omar (2012) to such sector-specific levels.
Using bank stock returns in the study period 1999-2014 will enable the study to explore the
relative effects of the 2008-2009 global financial crises and different financial and banking

reforms started in 2004 on the banking sector.

1.4 Contributions to Knowledge and its Suitability for PhD Work

This study presents in-depth analysis of share price behaviour in the banking sector of the NSM,
which according to a report in July, 2017 (Olarinmoye, 2017), is among the five largest stock
markets in Africa where foreign investors are often focused for investments. Moreover, it gives
an exposition of how stochastic modelling techniques can be used to analyse emerging market

characteristics.



Addressing Objectives 1 and 2 represents, for the first time, an in-depth study of the stylized
facts of the NSM and four of the six key market characteristics typically studied in financial
economics - market efficiency, anomalies, bubbles, volatility, predictability, and valuation will
be investigated in a key sector of the NSM.

Work on Objective 3 will provide useful new knowledge about relative performance of
different bank stocks, hence their risk and return characteristics and stock market development
in the Nigerian financial system.

The results will strongly inform similar research in other sectors (e.g. the energy,
telecommunications, agriculture, and manufacturing sectors) of the NSM as well as emerging
(African) markets which have similar characteristics to NSM.

Previous work such as: Ezepue and Omar (2012); Ezepue and Solarin (2009); Nnanwa et al.,
(2016); and Urama et al., (2017) indicate that western markets have statistically similar stylised
facts like emerging markets but are deeper in the sense of having a greater number of financial
assets traded. This feature makes the markets more liquid, structurally more robust in their
trading and regulatory frameworks, and able to support a wider range of financial transactions
across equity, bond, commodity, foreign exchange, financial derivatives (Urama et al., 2017),
and real estate asset classes than is the case in emerging markets. This point suggests that the
envisaged results from this research will provide additional contributions to knowledge
compared to those explored in the literature review on developed markets, because (i) African
emerging markets, particularly the Nigerian market, has not been researched in-depth regarding
the key market issues examined in this thesis; (ii) the concentration on the banking sector has
rarely been covered at most markets; and (iii) the use of the individual bank’s returns as against
the market index used across different markets make this research to be unigque. The theoretical,
research, practical portfolio management (Nnanwa et al. 2016), and policy making implications

of the results will therefore be explored in this light.

1.4.1 Benefits of the Research to Stakeholders in the Nigerian Financial System

As summarised in the above paragraph, knowledge of the underlying characteristics of the
banking sector of the NSM across different periods determined by the global financial crisis

and banking reforms will help the market makers and the investors as follows.

1. This will encourage investors to enhance their investments and improve on their risk

management plans on the banking stocks.
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2. It will help policy makers to overhaul the operations of the NSM, by initiating
strategies that will make every key sector, including banking industry to be more
informationally efficient, less exposed to bubbles and volatility.

1.5 Distinguishing Features of this Research
This section distinguishes this research from related work such as Omar (2012) which it extends.

1. While Omar (2012) focuses on the entire NSM, this study is targeted at the banking

sector. Our choice of the banking sector was based on the outcomes of both Ezepue
and Solarin (2009) and Omar (2012), which suggest that for better and in-depth
understanding of the dynamics of the NSM, there is a need to additionally analyse
data at firm-or sector-specific levels, to obtain a better understanding of the stock
market dynamics. Consequently, the returns of individual banks will be used in this
research instead of the All Share Index (ASI) used in Omar (2012), and other studies
[such as: Mecagni and Sourial (1999); Jefferis and Smith (2005); Appiah-Kusi and
Menyah (2003); Omran (2007); Alagidede and Panagiotidis (2009), etc.], where
stock index is used. Focusing on individual asset return series eliminates the
confounding effect of using the overall market index, whereby some market
characteristics may not be evidenced at this aggregate level because of the off-setting
effects of information from different sectors.
Moreover, the banking sector predominantly drives the performance of modern
capitalist economies, including the Nigerian economy. Hence, results in this sector
combine with those at the overall market level to provide deeper insights into the stock
price dynamics of the NSM, and their policy making implications for the management
of the Nigerian Stock Exchange (NSE) and economy (Ezepue and Omar (2012)).

2. This research fills some gaps in Omar (2012) by conducting a more detailed study of
the stylized facts of the bank returns, which strongly inform better choice of various
models and techniques used in the research.

3. Also, while Omar (2012) used ten years of data, 2000 to 2010, this research examined
fifteen years data, ranging from June 1999 to December 2014.

1.6 Thesis Structure

The thesis will be comprised of 10 chapters as follows.



Chapter 1: Introduction.
Chapter 2: General Background.

Chapter 3: Literature Review.

Chapters 4: Methodology.

Chapter 5: Stylized Facts of Asset Returns in the NSM.
Chapter 6: Stock Market Efficiency Models and Tests.
Chapter 7: Market Anomalies.

Chapter 8: Rational Speculative Bubbles.

Chapter 9: Volatility Modelling.

Chapter10: Main Results-Summary, Interpretation and Further Studies.

In Chapter 2, general and historical background knowledge about the financial system, Nigerian
Stock Market (NSM), and the Nigerian banking sector are discussed.

Chapter 3 presents the overall literature review of different aspects of the study related to the
objectives. This chapter surveys the stochastic and applied statistical models used in financial
market analysis. Further literature on the models used to study specific characteristics of stock
markets are given in the specific chapters which look at the issues. Also, a brief review on the
banking reforms initiated by the Central Bank of Nigeria (CBN), and their impact on the

Nigerian banks and their performance are given.

Chapter4 presents the research methodology including the data coverage, choice of software

and summary of methods used subsequently in Chapters 6-9.

Chapter 5 presents the descriptive statistics and the general stylized facts of the returns as a
prelude to identifying appropriate model(s) that would be most suitable for describing and

evaluating the riskiness of stocks of these banks within the NSM.

Chapters 6-9 apply appropriate statistical tests and models to the specific issues and
characteristics of the NSM such as market efficiency, stochastic volatility, anomalies and

speculative bubbles.

Chapter 10 summarises the main results, their implications for the NSM and the Nigerian

financial system and recommends future work.



1.7 Summary and Conclusion

This chapter provided a general background to the significance of the research, justification for
the focus of the research as well as motivation, aims and objectives for this research. It also
summarised the expected contributions to knowledge by research objectives. These are
followed up on in chapter 10. The chapter distinguished this research from related work by

Omar (2012), and finally outlined the structure of the thesis.



2 CHAPTER TWO: GENERAL BACKGROUND

2.1 Introduction

This chapter briefly discusses essential issues touching on: the financial system, the financial
market, Nigerian capital market creation, the Nigerian stock exchange and regulatory
institutions, the Nigerian banking industry and the rationale for choosing the sector, the 2007-
2009 global financial crisis and its impacts on the Nigerian banks and economy, the listed
Nigerian banks currently on the exchange market, and banking reforms.

2.2 Financial System

A financial system facilitates more efficient financial transactions by investors, financial
analysts, enables economic policy makers to regulate and reform a country’s economic system.
Without an effective financial system, a party to a transaction with superior information than
the other party may cause what is termed the information asymmetry problem, which
encourages inefficient allocation of financial resources. To overcome this problem, the

financial system strikes a balance between those with funds to invest and those needing funds.

Structurally, the financial system is made up of three components, namely financial markets,
financial intermediaries and financial regulators (see Figure 2.1 below), with each component
playing a certain role in the system. While the financial markets enable the flow of funds to
finance investments by corporations, governments and individuals, financial institutions
perform the role of intermediation, thus determining the flow of funds, and financial regulators

function as the monitoring and regulatory body in the financial system.

The Nigerian financial system is made up of banks and non-bank financial institutions such as
insurance, pension, mortgage, capital market, and the regulatory bodies, namely: the CBN,
National Deposit Insurance Corporation (NDIC), Security and Exchange Commission (SEC),
National Insurance Commission (NAICOM) and the National Pension Commission
(PENCOM)

The diagram below presents the interrelationships among the three agents which play
significant roles at promoting economic growth in the financial system. The three basic agents
are: firms/companies, financial markets and intermediaries such as banks, and government

departments.



Stock Market

Short-term fixed
securities Market

Figure 2.1: The Financial System Structure

2.2.1 Financial Markets

A financial market is an environment where various types of financial instruments, such as
equities, currencies and debt securities, are bought and sold, according to a set of rules:

e Financial markets serve to transfer funds from lenders to borrowers.

e For lenders, the markets provide a platform for their excess liquidity? and a way to store

wealth.

e For borrowers, the markets provide credit to finance their consumption and investment.
Figure 2.2 below (Financial System Architecture) highlights how funds are transferred in the
financial system from the lenders or surplus channels to the borrowers or the spenders through
financial intermediaries such as banks, financial market, and brokers. When money moves from
a lender through the financial market to the borrowers/users, such movement is called "Direct
financing”. When such transfers occur through banks, finance houses, and brokers, this

constitutes "Indirect financing".

2Liquidity: is the extent to which a security or financial asset can swiftly be traded in an exchange market at a
stable price; thus, in liquid markets investors become more active and can design different arbitrage strategies.
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Figure 2.2: Financial System Architecture: Flow of Funds through the Financial System (Sakanor, 2015)

Financial markets are classified into five categories based on:
e The Nature of Claim:
a) Debt Market: e.g. Bonds;
b) Equity Market: e.g. Common stock.
e The Period of Claim:
a) Primary Market: markets for Initial Public Offer (IPO); i.e. where
new securities are issued and purchased by initial buyers;
b) Secondary Market: markets where the existing securities are issued,
bought and sold.
e Market Structure:
a) Exchange Market: markets where trading activities are conducted in central
locations e.g. stock exchange;
b) Over-the-Counter (OTC) Market: market where dealers at different
locations buy and sell securities.
e Period of Delivery:
a) Cash or Spot Market: this is a market where quick delivery of traded
assets(securities) is made, mostly within two trading days;
b) Derivative Market: this is futures or forward market where contracts (claims)
are made for future delivery of securities.
e Period of Maturity:
a) Money market: is the market where short-term assets of one year or less

maturity is traded,;
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b) Capital Market: the market where long-term securities of more than one-year
maturity are traded.

Brief Account on the Creation of the Nigerian Capital Market

Dougall and Gaumnitz (1980), Srinivasan (2010) and Okafor and Arowoshegbe (2011) define
capital markets as mechanisms and institutions through which intermediate term funds such as
loans of ten-year maturity, and long-term funds such as loans with longer-term maturity and
corporate stocks are raised. It is also a market where the outstanding financial instruments are
made available to business, governments, and individuals. A well-functioning capital market
serves as a fulcrum for any financial system because it facilitates fundraising needed to finance
both business, and other economic institutions and government programmes (Osaze and Anao,
1999).

2.2.2 Nigerian Capital Market

In Nigeria, the decision to establish an indigenous capital market was made in the early 60s due
to the lack of channel through which both long term and short-term funds could be raised locally.
This was because at that time the only existing banks were owned by foreign investors. To
manage the debt incurred by the federal government, the office of the Accountant General
(A.G) of the federation then was given the responsibility to create the Central Bank of Nigeria
(CBN) in 1959. The CBN was to manage the debts and generally take over management of

Nigerian government finances.

Despite the establishment and commencement of operation by the CBN, there was no
institution to discharge the regulation and oversight functions of the capital market. This
prompted the then government to establish the Lagos Stock Exchange with an Act enacted in
1961 for full management and regulation of the Nigerian capital market. Even though the
exchange market was incorporated on 5" September 1960, it did not begin full operation until
51 June 1961. By 1977, the market changed its name from "Lagos Stock Exchange" to the
"Nigerian Stock Exchange" — a decision that put a stop to attempts at establishing other regional
based exchange markets named after a state of the federation, such as the Kaduna and Port

Harcourt Stock Exchange.

12



Objectives for the Creation of the Nigerian Capital Market

The intents behind the establishment of the Nigerian Capital Market according to Osinubi and
Amaghionyeodiwe (2003), Osinubi (2004), and Okafor and Arowoshegbe (2011) include:

. To ensure even distribution of wealth;
o To decentralize the ownership of assets and create a healthy private sector;
o To discourage excessive concentration of economic power in the hands of a few

private individuals;

. To mobilise savings for economic growth;

o To promote co-operation between local and foreign investors leading to economic
enhancement;

o To strengthen the banking industry and reduce government dependence on taxation

for economic development;
o To diversify capital from less productive sectors like real estate to more productive

sectors such as industry.

The Nigerian Stock Exchange

The Nigerian Stock Exchange (NSE) was created in 1960 under a limited guarantee, licensed
under the Investments and Securities Act (ISA), governed by a national council, known as
Board of Directors and regulated by the Nigerian Securities and Exchange Commission (SEC).
The exchange has 13 branches across Nigeria, with its head office in Lagos. It services the
second largest financial centre in Sub-Saharan Africa, is a founding member and executive
committee member of the African Securities Exchange Association (ASEA), and an affiliate
member of the World Federation of Exchanges (WFE), which is also an affiliate member of the

International Organization of Securities Commissions (I0SCO).

The Nigerian Stock Exchange, as with other exchanges, represents a market place providing a
fair, efficient and transparent securities market to investors. It currently has 191 companies
listed, operating three major types of market, namely: The Equity market, the Bond market and

the Exchange Traded Funds (ETFs) market. Its daily trading activities run as follows:

(1.) A Pre-Opening Session, between 09h30 and 10h15 daily. (2.) Opening Auction Trading
from 10h15 to 14h30. (3.) Market Closes by 14h30.The trading activity is either "Quote-

Driven" or "Order-Driven" in the NSE.
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(a.) By Quote-Driven, we mean the phenomenon whereby the market makers are allowed to

provide two-way quotes and licensed brokers (or dealers) of exchange are given the right to

submit orders.

(b.) Order-Driven makes it possible for all the orders made by the buyers and sellers to be

displayed in the market, with such orders revealing the quantity and price a buyer or seller is

willing to purchase or sell (respectively), his/her asset(s).

With this form of trading (either "Quote-Driven™ or "Order-Driven"), NSE is said to be

operating as a “Hybrid Market".

Its national council has fourteen (14) individual members charged with the responsibilities of:

Directing exchange business and financial affairs, strategy, structures and policies
Monitoring to ensure that delegated authority is exercised

Handing challenges and issues bordering on corporate governance, corporate social

responsibility and ethics.

The council, given its roles, comprises of seven committees which include:

1)

2)

3)

4)

5)

6)

7)

Audit and Risk Management Committee: takes care of financial reporting, internal
controls, and risk management systems amidst other relevant roles.

Demutualization Committee: handles issues relating to the exchange structure, legal,
regulatory and financial strategy relative to the demutualization of the exchange.
Disciplinary Committee: in charge of hearing and adjudicating on disciplinary
matters in respect of dealing members, and sets rules governing dealing members.
Governance and Remuneration Committee: ensures compliance with corporate
governance policies and practices and provides oversight functions of the exchange's
human resources among other functions.

Rules and Adjudication Committee: ensures continuous review of the exchange's
rules and regulations.

Technical Committee: in charge of information systems management and technical
issues including associated risks.

MEMART Committee is an ad-hoc committee to ensure that the exchange business
operation is in line with its Memorandum and Articles of Association ("MEMART")

and review of the articles.
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2.2.2 Securities and Exchange Commission (SEC)

SEC is the main regulatory body of the NSE under the supervision of the Federal Ministry of
Finance. The commission is charged with the responsibility of maintaining surveillance over
the NSE with a view to ensuring orderly and equitable dealings in securities and protecting the

market against insider trading abuses.

The commission was an ad hoc, non-statutory committee established in 1962 from the Central
Bank of Nigeria (CBN), which later became the Security Exchange Commission in1973.
In1979, the commission was chartered under Decree 71 and subsequently was chartered by the
Investments and Securities Act No 45 of 1999, which is the current and major legal instrument
empowering SEC to regulate the affairs of the NSE.

2.2.3 The Nigerian Banks

The three largest banks that could equally be categorised as first-generation banks due to their
existence from the colonial period are: First Bank, which used to be British Bank for West
Africa, and was incorporated in 1894; Union Bank, formerly known as Colonial Bank and later
acquired by Barclays, which came to be in 1917; and United Bank for Africa (UBA), which
used to be the British and French Bank, which was established in 1949. The three banks, which
were originally foreign banks were acquired by the Nigerian government through shares in the
mid "70s. During the colonial era, these banks faced serious competition from local investors

before the enactment of the first banking legislation in 1952.

The foremost bank to operate in Nigeria, named the African Banking Corporation (AfBC), was
established in 1892 with the primary role of facilitating transfer of cash from the colony, later
named Nigeria, to the then home country, United Kingdom. In 1894, Bank for British in West
Africa, now called "The First Bank of Nigeria" was created and subsequently acquired the
AfBC. Many other banks owned by foreign banking organisation were later established in the

country (see Uzoaga, 1981, p. 66).

The fourth largest bank, Afribank, a second-generation bank established at the time of
independence, was also a foreign bank previously named Banque Internationale Pour L’ Afrique
Occidental (BIAO). Later, around mid '70s, many more commercial banks were established by
the state governments in Nigeria; thereafter, merchant banks, which were joint ventures

between foreign investors and the Nigerian government, were established.

15



A review of the present structure of the Nigerian banking sector by the Central Bank of Nigeria
in September 2009 revealed that there are 1014 community and 24 commercial banks in Nigeria,
which combined account for 93 percent of private asset values of the entire financial sector,
indicating a large banking sector relative to the financial sector. According to the Central bank
of Nigeria’s draft Annual Report for the year ended 31 December 2008 (Alzahrani, Gregoriou
and Hudson, 2013), the Nigerian banking sector is dominated by four banks, which account for
58 % of the value of assets and 65% of the total deposits held by the banking sector. Only two
of Nigeria's banks have some measure of control by foreign banks with only a 4% stake of total

assets.

According to Sanusi (2010), the significant growth and expansion recorded within the Nigerian
banking sector has been characterized by series of challenges, though there was a remarkable
increase in the overall total of Nigerian banks from 41 banks before 1986 to 120 by 1994.
However, stiff competition and other associated challenges facing the sector brought about a
sharp drop in the number of these banks from 120 banks to 89 banks by 2004 and later to 24
by 2009.While some of these changes were market instigated and due to the bank consolidation
policy of the then CBN governor, Prof Chukwuma Soludo in 2004, others were outcomes of
the federal government's earlier proposals to introduce an indigenisation policy in the sector,

allowing Nigerian citizens to have total control of the sector.

The financial sector boom, therefore, was, however, accompanied by financial
disintermediation. "This tragic situation led to the continued foreclosure and technical
insolvency of many banks and finance houses” (Eke 2003, p. 4) and "the latest assessment
shows that while the overall health of the Nigerian banking system could be described as
generally satisfactory, the state of some banks is less cheering” (Soludo 2004, p. 5). Access by
the Nigerian banking sector to the stock market as a channel for raising long term capital to
finance its activities has been and may continue to be a major catalyst for any future growth of

the banking sector.

2.3 Global Financial Crisis/Meltdown: The Nigerian Experience

In this section, a brief account of what went wrong in the global market as well as the impacts
on the Nigerian financial system are discussed. The focus will be on the 2007-2009 crisis, which

according to some studies (Reinhart and Rogoff (2008) and Eigner and Umlauft (2015)), is the
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worst financial meltdown in the twenty first century, and indeed since the Great Depression of
1929, based on its impacts on the global economy.

To start with we observe that, financial meltdown represents a situation when financial markets
and financial networks become evidently strained or unstable to the point of near collapse
(Sanusi, 2011a). Some of its characteristics include sudden changes in expectations, declining
prices, recurrent bankruptcies and speculative bubbles (Sanusi, 2011a). The Global financial
crisis served as a major restriction to development and growth in most nations, aggravated by
the banking system crisis, currency crisis as well as a foreign debt crisis. Financial institutions
such as banks, or assets, e.g. stocks, bonds and currencies instantly lose most of their value

during such a crisis.
2.3.1 How the Crisis Happened

Right from 2002 to early 2007, there were decreases in volatility in the global economy and
financial markets; this led to a significant reduction in investment risks, thereby encouraging

most companies to become less risk-averse and invest more capital in the markets.

In August 2007, there were reported cases of constrained liquidities, whereby financial
institutions were confronted with challenges in raising funds in the United States of America
(USA) (Sanusi, 2011a). Towards the end of 2007, several American and European banks

declared massive losses in their end-of-year financial reports.

Theearly signals of a crisis observed in January 2008, starting with a sharp drop in the profits
of the Citigroup bank, leading to a sharp fall on the New York Stock Exchange. Thereafter,
there were spectacular drops in share prices in all major world markets, leading to series of
collapses. By March 2008, there was shocking and unusual credit shrinkage or crunch as the
financial institutions tightened up credit in the U.S; the credit crunch rose to become a full-
blown crisis by mid-2008 such that by July 2008, the crisis found its way into other sectors of

the economy.

According to Reinhart and Rogoff (2008), the he crisis became pronounced because of the
failures of multinationals such as Goldman Sachs, Barclays and Deutsche Bank, Merrill Lynch
and Morgan Stanley in the US; the spill-over effects of which caused the failures of many
European banks, thereby transforming into global crisis. Precisely by15th September 2008, the

biggest bankruptcy in the world started when Lehman Brothers Bank failed with liabilities of
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US $600 billion (Edey, 2009) and thereby filed for Chapter 11 of the bankruptcy protection
(Schwarcz, S. L. (2008); Shah (2009); Miller and Stiglitz, (1999); Wiggins, Piontek and
Metrick (2014)). According to Gokay (2009), "the last months of 2008 experienced what is
called the worst financial crisis since the Great Depression of 1929-30”.

Consequently, most commercial banks in the US suffered a great setback such that most
financial institutions lost substantial part of their worth within a short time period due to sudden
and panicked withdrawals by the depositors - a situation called a bank run, leading to recessions
across the global economy.

Meanwhile, Figure 2.3 below provides a summary of the origin of the 2007-09 financial/
economic crisis, which had its root in excessive leverage in financial institutions to housing and
stock market bubbles, leading to a series of crashes that developed to a full-blown financial

crisis, which eventually led to the global recession of 2008-09.
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Figure 2.3: Diagram Showing Origin of the 2007-2009 Financial/Economic Crisis (DeMichele, 2016)

However, during those periods when the US and other industrialized economies were
experiencing losses due to the crisis, the Nigerian market was immune from the crisis because

of the strict financial controls imposed on the market by the CBN and SEC.
2.3.2 Nigerian Experience

The unprecedented effects of the 2007-2009 economic and financial crises on the world
economy led to global recession and the collapse of many giant financial institutions such that
many nations went bankrupt (Sanusi, 2012). The Nigerian economy was immune to the first-

round effects of the crises due to strong monetary and fiscal policies, but the second-round
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effects hit the economy such that the stock market collapsed by 70% between 2008 and 2009,
with many banks recording huge losses due to their exposure to the financial market and oil
and gas industry.

This prompted the CBN to rescue eight banks found to be deeply affected, by injecting capital
and liquidity into the banks, sacking the banks’ executives and subsequently punishing those
found culpable, with a view to restoring public confidence and sanity into the industry (Sanusi,
2011a; 2012).

2.3.3 Effects on the Nigerian Stock Market (NSM)

According to Sanusi (2011a), the greatest impact was felt in the nation's capital market. There

was:

a) Extended recession in the market triggered by huge divestment by foreign investors;

b) Lingering liquidity tightness;

C) Declining public confidence; and
d) Panic selling by domestic investors, which led to significant losses being recorded by
investors.

The stock market, which was bullish® between December 2005 and early March 2008 to the
tune of hitting equity market capitalization of N12.64 trillion by March 11, 2008, instantly
became bearish* in April 2008 and remained so with only minor recovery by 2010. The market
which recorded about 14.45% increase in its All Share Index (ASI) between December 31,
2007 and March 2008 (the peak of the bull-run), suddenly experienced a sharp decline of nearly
45.8% in ASI and 32.4% in market capitalization by the end of 2008. The capital market
recession had significant negative impact on banks’ balance sheets via rise in provision for bad

debts and lower profitability.

2.3.4 Impacts on the Banking Sector

Between 2004 and 2008, excess liquidity was recorded in the NSM as reflected in the
unprecedented rally in stock prices on the Nigerian Stock Exchange (NSE) from 2006 to March
2008 (Sanusi, 2011b). This enabled banks to raise capital to the tune of N1.603 trillion.

However, during the financial crisis, banks were grossly negatively impacted due to spill over

3Stock or commodity market witnessing a general rise in prices
4A security market where a general decline in prices of securities or commodities is being experienced
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effects from the oil and gas sector as well as the stock exchange market where Nigerian banks
were a principal actor. There was a collapse of confidence in the banking system, de-leveraging,
and banks’ incapability to enhance capital adequacy, poor consumer demand and a drop in
global output, which impacted the country through financial and real (trade and remittances)
channels, Sanusi (2010).

With this experience, many of the banks were distressed, which caused the CBN to initiate
another round of rigorous reforms in the banking sector by June 2009 after the first one
introduced in 2005. Due to the new reforms, 9 banks were found to be in a grave situation and
were unable to meet minimum 10% capital adequacy ratio and 25% minimum liquidity ratio.
The said banks were not only principally dependent on the stock market as well as oil and gas,

but also engaged in unethical and unprofessional practices.

However, the fact that the Nigerian banking system was partially integrated into the global
market, coupled with strong macroeconomic policies implemented by the government, assisted

the country to hedge the effect of the crisis.

2.4 Nigerian Banking Reforms

The Nigerian banking system has witnessed a series of reforms or restructuring in the last fifty-
eight years since independence. The sector was moved from the dominance in the 1960s by a
small number of foreign-owned banks into public ownership from the1970s through to the
1980s in which Nigerian private investors have become major stakeholders since the middle of
1980s.

Based on the initial intention behind the creation of banks as a major source of fundraising for
government projects, government policies have significantly shaped the industry since its
inception. Continuous intervention by the government in terms of financial sector policies right
from the 1960s through to the 1970s with the aim of promoting indigenisation and influencing
resource allocation has helped to galvanise liberalisation and prudential regulation and has

saved the industry from avoidable collapse.

According to Balogun (2007), banking industry reform in Nigeria has remained a focal point
of economic reforms right from the ‘80's when it was first introduced through the popular
structural adjustment programs initiated around 1986 by the then military government. Then,
four phases of reforms aimed at strengthening the economy and the banks, were introduced.

The first phase, targeted at restructuring the banks, was tagged "financial systems reforms”,
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and was initiated to deregulate the banking sector; it included credit rate, foreign exchange rate
and interest rate policy adjustments. These, according to the CBN's report in 1993, brought
about a deepening of the sector such that the number of banks in the country was raised from
forty commercial and merchant banks with over 1,655 branches across the nation to 121 with
about 2385 branches in 1992.

In the second phase, when a series of regulations and controls were re-introduced, the sector
was deeply hit such that the country witnessed near total collapsed of the sector between 1993
and 1998 due to serious financial distress experienced by most of these banks and instability in
the political space trailed by inconsistent policies of the then military government, which
greatly affected the entire economy. Thus, another round of reforms was initiated with a view
to salvaging the sector from total collapse, (Balogun, 2007).

In 2004 the then CBN governor, Prof Charles Soludo, observed in the banking system several
weaknesses that brought about a reduction in number of banks in the nation from 89 to 24
through what were then referred to as re-capitalization (Soludo, 2004). Banks were requested
to increase their minimum capital requirement from N5bn to N25bnanduniversal banking was

introduced so that the banks could diversify their portfolio to cover all aspects of retail banking.

However, on his assumption of office as the CBN governor in June 2009, Sanusi (2010) found
the banks in a serious state of financial weakness despite the initial capitalization introduced

by his predecessor. The problems found with the system were traced to:

1) Weak corporate governance;

2) Operational indiscipline and

3) The effects of global financial crisis.

These inadequacies in the system caused Nigerian banks to:

a) Be disconnected from the rest of the economy and their core mandate as channels for
transmitting the monetary policies of the CBN;

b) Be unable to commit themselves to transparent and responsible investments and

c) Lack the ability to guarantee credit flow to the real sector (such as manufacturing,
agriculture, as well as small and medium enterprises that are critical to employment

and income generation).

Consequently, the following measures were taken to salvage the system:
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o A critical redefinition of banking architecture, corporate governance, bank operations
and system ethics;

o The tackling of issues of excess risks with depositors' funds via the instigation of a
specialized risk buffer system against "toxic assets" in the system.

The aim of the reform according to Sanusi (2012) was to establish a reliable and efficient
banking system for the nation's economy to achieve the objective of being one of the 20 largest
world economies by 2020. He observed, however, that one of the challenges of the regulatory

agencies is how often these kinds of reforms should be carried out in the financial system.

2.4.1 The Need for the Reforms

The recent global financial crisis has further emphasised the importance of regular banking
reforms throughout the world. The banking industry is expected to be able to efficiently perform
its function of intermediation in the financial system and achieve global competitiveness in the
international financial markets. For these to be achieved, there is need for close monitoring.
Moreover, given the fact that banks receive deposits from the public, it is imperative that
periodic reforms are initiated to ensure that they gain public confidence and are financially

stable.
2.5 Rationale for Focussing on Banking Sector

In this section, we briefly highlight the roles banks play in the financial system and the rationale

behind focusing on the banking sector of the NSM.

2.5.1 Functions of Banks in the Financial System

In theoretical economics as well as finance, one of the issues of concern is the study and

understanding of the functions of banks within the financial system.

Allen and Carletti (2008) observe that banks are very important in the financial system given

the significant functions they perform in a nation's economy. These functions, according to

them, are as follows:

o Amelioration of the information issues between borrowers and investors by tracking
the former closely to ensure the funds are utilised judiciously;

o Provisions of inter-temporal smoothing of undiversified risk at a given point in time,

these they achieve by ensuring depositors are protected against consumption shocks;
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They contribute to economic growth;

They help to overcome asymmetric information challenges by developing long-lived
connections with companies;

Performance of an important role in corporate governance;

Provision of financial assistance to companies, thereby strengthening the economy.
Sanusi (2012) summarises the functions expected of banks in the economy as being:
To mobilise savings for investment purposes;

To provide credit for the real (productive) sector of the economy;

To serve as a financial intermediary between the financial markets and investors;

To serve as a medium of fund raising for government to finance its developmental

programs and strategic objectives.

According to Allen and Gale (1997; 2000a, Chapter 6), banks are expected to make enough

savings in times of high yields on their assets so that they can be sustained by this in times of

fall in returns. They further maintained that for banks to play their critical role of risk sharing,

they are expected not to be subject to serious competition from the financial markets.

To further emphasise the significance of banks in the financial system, Allen and Carlleti (2008)

note that banks are always at the centre of every financial crisis and thus can easily spread crises

if there is contagion to such an extent that slight or small shocks on them can result in a huge

impact on the financial system and the nation's economy in general.

Further, Castren, Fitzpatrick and Sydow (2006) state that studying bank' stocks behaviour is

important because:

A bank's stock price may fully summarise all the public information available from the

bank, including potential risks, in a single Figure.

Under the efficient-market hypothesis, banks' securities’ prices incorporate

expectations of both positive and negative future earnings prospects.

Banks' stock price information is available at higher frequency compared to accounting

information.

A financial crunch in one bank is easily spread through various channels, which may

be reflected in stock markets. Thus, knowing the extent to which the variability in
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individual banks' stock returns are driven by common versus bank specific components

is imperative.

Finally, considering the intertwined nature of the financial system, which is comprised of the
financial market and banks (intermediaries), coupled with the series of challenges the system
had been bedevilled with across the global economy, owing to the spill-over effects of the
global financial crises, in-depth study of the entire financial system has become a common
theme globally in recent years. These studies have yielded many research outcomes targeted at
unravelling the genesis of the crises to prevent their re-occurrence and to strategize on how to

shield the system from all forms of financial crisis in the future.

However, despite significant efforts aimed at exploring the financial system, especially stock
markets, globally through research in the developed markets, African emerging markets,
particularly the Nigerian market, have not been researched in-depth with regards to the key
market issues examined in this thesis. Moreover, given the significant roles played by banks in
the stock market and the nation's economy in general, including the series of restructuring and
reforms that Nigerian banks have undergone, this study will be the first time (in so far as we
know) that this important sector will be methodically studied in detail across different periods

determined by bank reforms and the global financial crisis.

In summary, given the above reasons, understanding the share price dynamics of the Nigerian
banks would help their management, investors and policy makers to address many issues that
would make these banks function more effectively as financial intermediaries. Hence, the

points outlined above form the basis for our choice of this sector as the subject of study.

The remaining sections of this chapter summarise some characteristics of the Nigerian banks
further and indicate typical stock market indicators used to assess their financial performance
as well as that of other stocks traded in the NSM.

2.5.2 The Nigerian Banks on the Exchange Market

In this section, brief details on the banks listed on the Nigerian Stock Exchange are discussed.
Information on the year of incorporation (Yr. Inc), merger and acquisition experience, years of
listing (Yr. Lstd), ownership type, nature of business (NoB), security type (Sec. Typ) and
security name (Sec. Name) are summarised below. There are eighteen banks currently on the

NSE list altogether (see table 2.1). The banks’ characteristics will inform interpretations of
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different results on them presented in subsequent chapters of the thesis. These details were
extracted from the official page of the Nigerian Stock Exchange (http://www.nse.com.ng/)

From the table below, we see that all the banks trade on ordinary shares, with more than 50%
are owned by the public. Seven of the banks: Access, First, GTB, Sterling, Union, UBA and
WEMA banks were listed before 1999, which is the start date for the data for this research.
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Table 2.1: Showing Relevant Details of the Listed Banks on the NSM

Citizens International Bank Plc
Fountain Trust Bank Plc

Guardian Express Bank Plc

Bank Name Previous Name Nature of Ownership Type Year of Year Security Security Name
Business Incorporation Listed Type
Access bank Nigeria N/A Commercial Private 1989 1998 Ordinary Access
Plc
Afribank Nigeria plc International bank for West Africa (IBWA) | Commercial Public 1969 IUS Ordinary Afribank
Ecobank Transnational | N/A Wholesale and Banking and | 1985 2006 Ordinary ETI
Incorporation retail financial services
Ecobank Nigeria Plc N/A Wholesale and Independent and IUS IUS IUS ECOBANK
retail Regional bank
Fidelity Bank plc FSB International Bank Plc Universal banking 2005 2005 Ordinary FIDELITYBK
First Bank Nigeria Plc | N/A Commercial Public 1894 1971 Ordinary FBNH
FCMB First City Merchant Bank Commercial Private IUS 2004 Ordinary FCMB
First Inland Bank Plc Inland Bank Plc Commercial IUS 2006 2006 Ordinary FIRSTINLND
First Atlantic Bank Plc
IMB International Bank Plc
NUB International Bank Ltd
Diamond Bank N/A Commercial Public 1990 2005 Ordinary DIAMONDBNK
Guaranty Trust Bank N/A Commercial Public 1990 1996 Ordinary GUARANTY
Plc
SKYE Bank Plc Prudent Bank, EIB International Bank, Commercial Public 2006 2006 Ordinary SKYEBANK
Bond Bank, Reliance Bank and Cooperative
Bank
Spring bank Plc ACB International Bank Plc Commercial Public 2006 2006 Ordinary SPRINGBANK

26




Omega Bank Plc
Trans International Bank PI
STANBIC IBTC Bank | IBTC Chartered Bank plc Commercial Public IUS 2005 Ordinary STANBIC
plc STANBIC Bank Nigeria Limited
Sterling Bank Plc Nigeria Acceptances Limited (NAL) Bank Retail/Commercial IUS IUS 1993 Ordinary STERLNBANK
Plc,
Indo-Nigeria Merchant Bank (INMB)
Ltd,
Magnum Trust Bank Plc,
Trust Bank of Africa Ltd and NBM Bank
Ltd
Union Bank of Nigeria | N/A Commercial Public 1969 1970 Ordinary UBN
plc
United Bank for Africa | N/A Commercial Public 1961 1971 Ordinary UBA
plc
Unity Bank plc N/A Commercial Public 1987 2005 Ordinary UNITYBNK
WEMA Bank plc N/A Universal Public 1987 1990 Ordinary WEMABANK
Zenith Bank Plc N/A IUS IUS IUS® 2004 Ordinary ZENITHBANKS®

5]US-Information Unavailable from Source (NSE website- http://www.nse.com.ng/): No available information as at the time of the research for cells with the coloured acronyms
SFurther details on the banks are presented in Appendix 2A
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2.6 Rationale for the Choice of the African Emerging Market

This section highlights the reasons for restricting the focus of our study to the African emerging
market, particularly the Nigerian market. The benefits of investing in these markets as well as
the progression witnessed so far by some selected African markets are outlined.

Several years ago, the investment community was in search of markets to divert their
investment opportunities to, in order to earn high profits. This requires good knowledge of how
stock prices behave at different potential markets of choice. The statistical measures obtained
from stock returns such as the mean, kurtosis, skewness, variance, generating distribution,
correlation coefficients, the presence of autocorrelation in returns and in squared returns (Panait
and Constantinescu, 2012), are vital characteristics inherent in asset returns useful for investors

or investment manager to understand how best to create optimal portfolios.

Investigating the statistical behaviour of stock market returns within the developed markets has
for some time now preoccupied researchers’ attention with little concentration on emerging
markets. The emerging African markets are of interest to this research because results from the
NSM will support ongoing efforts to systematically characterise and develop the NSM and
apply similar insights to other developing African markets for example the SANE markets of
South Africa, Algeria, Nigeria, and Egypt, alluded to in Ezepue & Omar (2012) as being
important to the African Development Bank Group (Ezepue & Omar, 2012; AfDB, 2007).

It is reiterated that this research is part of a line of work in Systematic Stock Market
Characterisation and Development (SSMCD) started in the Statistics and Information
Modelling Research Group at Sheffield Hallam University; the topics cover empirical finance
modelling and applications in the NSM (Raheem & Ezepue, 2016, 2017, 2018; Ezepue & Omar,
2015; Ezepue and Omar, 2012; Omar, 2012; Ezepue & Solarin, 2009), and related work in
mathematical finance and investment theory (Urama, Ezepue & Nnanwa, 2017; Nnanwa,
Urama & Ezepue, 2016).

According to Alagidede and Panagiotidis (2009), with the rising level of globalisation as well
as financial market integration, interest has been directed towards investment in emerging
African stock markets because of their low correlations with developed markets, high
correlations among themselves and their potential to enhance and encourage optimal portfolio

diversification (Harvey, 1995). For example, in 1994, emerging markets recorded the highest
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profits in U.S. dollars compared to their developed market counterparts, with Kenya (75%),
Ghanaian stocks (70%), Zimbabwe (30%) and Egypt (67%) maintaining the lead. By 1995,
African stock markets recorded gains of average returns of about 40%, with the stock values of
the Nigerian Stock Markets and Cote d’Ivoire registering over a 100% rise in dollars (Alagidede
and Panagiotidis, 2009). By 2004, emerging African markets’ average returns hit about a 44%
increase from the periods before the 2004 Nigerian bank reforms.

Again, most of the research has however been channelled towards underpinning the dynamics
of advanced equity markets with little attention paid to the emerging African markets, except
for few studies (see, Koutmos 1997). Thus, any investor hoping to maximize opportunities in
emerging markets will have a better knowledge of how these markets behave if similar studies
as investigated in this research are replicated in those markets, compared to when such research
insights were not available (Koutmos, Pericli, and Trigeorgis, 2006). A good example of these
markets, which has so far not been characterised in the SSMCD way with a core focus on the
banking sector, is the NSM. The NSM with its position and potential in African and World
markets has progressed tremendously in recent years, especially after surviving the 2007-2009
financial crisis. Thus, a sound knowledge of its asset price dynamics should capture the
attention of both local and foreign investors. It would be valuable to investigate to see if those
stylized facts which characterise the behaviour of most of the advanced markets can also be
linked to that of the NSM.

More significantly, NSM returns have been discovered to be poorly correlated with the returns
of most advanced markets, thereby yielding opportunities for foreign investors to diversify their
investments and associated investment risks (Harvey, 1995). Therefore, exploring the dynamics
of the NSM becomes imperative for both domestic and foreign investors, with a view to helping
them to identify areas of differences and similarities between developed markets and the NSM.
As noted earlier, scientific research that systematically investigates the characteristics of asset
returns in the NSM is very scant even with the prospective significance of this market to

shareholders (Koutmos, Pericli, and Trigeorgis, 2006).
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2.7 Summary and Conclusion

This chapter presented a general background for this research, including notes on financial
systems, financial markets, the Nigerian capital markets, the NSM, NSE and SEC, the Nigerian
banking system, the global financial crisis, the characteristics of the Nigerian banks listed in
the NSM, and some justification for our choice to investigate African emerging markets. The
notes will inform subsequent discussions of the research findings as relates to the different
banks, especially considering the banking services they offer, namely commercial, wholesale,

retail, or universal banking.
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3 CHAPTER THREE: LITERATURE REVIEW

3.1 Introduction

Levine (1997) suggests that a financial system symbolises a group of institutions, marketplaces
and rules facilitating timely allocation of resources through a generally acknowledged medium.
Financial markets and financial institutions interact and merge in different forms to represent a
nation's financial system. Financial intermediaries interrelate in the financial markets either
between themselves or with other public agents, such as the government, regulatory bodies,
consumers and non-commercial companies. Moreover, because the stock market connects
producers (or firms) and consumers (or investors) together for economic benefits (Stiglitz,
1981a); thus, the developments of financial markets and a stock market in a nation are,
according to Chen, Roll and Ross (1986), most critical elements in inducing enhanced
investment, which may also be strong contributory factors towards a nation's economic

advancement.

Moreover, stock markets are increasingly becoming a significant channel for generating long-
term capital (Khambata, 2000). Cho (1986) suggests that credit markets should be
complemented by strong asset markets, given the fact that equity finance is in most cases
insulated from hostile selection and ethical risks to a similar degree to which liability finance
is exposed to in the presence of asymmetric information. Levine and Zervos (1995, 1998)
maintain that the two key networks of financial intermediation (banks and the equity market),
are expected to supplement each other (Alagidede and Panagiotidis, 2009). Hence, the
availability of stock markets would enable risk diversification and increased the capital

allocation by the investors to favourable assets with higher returns on their investments.

Further, the efficiency of stock markets is essential for the functioning of the exchange markets,
especially when it comes to capital allocation and pricing as well as investment risk
diversification. Hence, all available information should be fully incorporated into the prices of
assets in an efficient market, (Fama, 1965; 1970). The liquidity that an exchanged market offers
investors enables them to sell their assets easily and without delay (Ma, Anderson and Marshall,
2016). Thus, one might argue that enhanced liquidity remains an impressive advantage of
investing in equities relative to other investments, which are less liquid, with some firms even
actively contributing towards arise in the liquidity by trading in their own share (Simkovic,
2009).
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Stock prices, as well as the prices of other assets, have overtime been an essential aspect of the
dynamics of economic activity, which may either impact or indicate social mood. According to
De Cesari, et al. (2012), an economy in which the equity market seems to be rising is considered
as an up-and-coming economy; thereby making the stock market a vital indicator of a nation's
economic development and strength.

In financial markets, short-run price changes are influenced by the trading decisions of market
participants; hence, shifts in their confidence and preferences generate a feedback effect from
such beliefs to the real experience in the market. Research has shown that individual asset prices
(such as stock prices) are prone to the influence of both economic news and various unexpected
circumstances (Chen, Roll and Ross; 1986; Ezepue and Omar, 2012). Knowing the endogenous
features of market dynamics requires a better appreciation of the inherent complex connections

between the market participants' beliefs, their actions, and the effects they generate.

Mapping systematic characteristics of stock markets across key market sectors, in a manner
akin to meteorological weather maps, will facilitate the detection of early warning signals which
relate observed shifts in the beliefs of the market participants to feedback effects from the
beliefs and the actual market outcomes, as determined by macroeconomic variables in an
economy. This indicates that understanding how bubbles (for example), arise and their negative
impact on investment due to associated risk(s) involved when they burst could serve as early
warning signals for investors and market participants to check any irrationality in their behaviours
with respect to sudden and persistent rise in security prices. Thus, with the obtained results,
identifying banks which have previously been exposed to bubble-prone assets would help relevant
stakeholders in proper monitoring so that investments are protected from avoidable risks that could

in turn impacts negatively on the economy.

Empirical evidence on the stochastic behaviour of stock returns has produced an essential
stylised fact - the distribution of stock returns appears to be leptokurtic (Mandelbrot, 1963,
Fama, 1965 and Nelson, 1991). This enables us to determine a suitable probability distribution
that best captures stock returns dynamics. Further, short-term stock returns exhibit volatility
clustering. These processes that have been modelled successfully by autoregressive conditional
heteroscedasticity (ARCH)-type models (Engle, 1982; Bollerslev, 1986; Ezepue and Omar,
2012), which shall further be discussed in the subsequent section and implemented in chapter
nine of this thesis. Moreover, changes in stock prices tend to be inversely related to changes in
volatility (Black, 1976, Christie, 1982, and Bekaert and Wu, 2000). This study will examine to
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what extent these facts characterise the banking sector of the NSM given that they generally
obtain at the overall market level (Ezepue and Omar, 2012; Omar, 2012).

Most of the empirical studies on stylised facts have focused primarily on developed economies
and the emerging markets in Asia and Latin America. With regards to African markets, there
are only a few studies on the behaviour of stock returns (Omran, 2007; Mecagni and Sourial,
1999; Appiah-Kusi and Menyah, 2003; Smith and Jefferis, 2005; Ezepue and Omar, 2012).
That said, related stock market characterisation at deepening these lines of investigation have
only been outlined in the recent literature (Ezepue and Solarin, 2009; Ezepue and Omar, 2012).

In this study, we intend to rigorously study the behaviour and performance of the banking stocks
within the NSM in relation to the stylised facts of asset returns and four but interdependent
financial econometric issues such as Anomalies, Bubbles, Efficiency and Volatility.
Interestingly, these issues have been explored in the literature to describe the dynamics of a
stock market and stock returns across the developed markets (Islam and Oh 2003; Mills 1999;
Cuthbertson & Nitsche, 1996) and few emerging economies (Bhattacharya, Bhattacharya and
Guhathakurta, 2018). However, no research had examined the Nigerian market and indeed the
Nigerian banking sector, holistically in relation to the issues being investigated in this research
before until that of Omar (2012), which was the foundational research for our research, which

we seek to extend.

Thus, this research, having identified this gap in knowledge, concentrates on the banking sector
of the NSM as an extension of the pioneering study initiated by Omar (2012) at the overall
market level. This we believe will not only provide leverage for would-be investors (domestic
or foreign) in any sector of interest of the Nigerian market but will also help the market
regulators and indeed the government to implement appropriate checks and controls (or reforms
when necessary), that would shield the market from avoidable risks that could negatively impact

the nation's economy.

3.2 Application of Non-linear Stochastic Time series modelling to Financial Data

This section presents our motivation for our choice of theoretical research domain and research
direction. The reasons for the determination of the procedure towards achieving the overall aim
and objectives of this study are also highlighted. Finally, drivers for choice of the model to be

used in this study are elucidated.
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In conventional time series, assumptions of linearity and homogeneity in the series is integral
to building relevant models that could be used to describe the behaviour of the series and to
make necessary forecasts. However, this is not the same with the returns obtained from

speculative prices, as these are known to be uncorrelated and hence white noise.

Modelling and statistical analysis of financial time series analysis and its applications in
engineering, physical sciences as well as earth sciences has often been based on the second-
order properties of the data as described by their mean and covariance functions, with the
assumption that the observations come from a normal distribution. Thus, from a second-order
perspective, one might say there is no need for further modelling. On closer inspection however,
one observes that the sample autocorrelations of both the absolute and the squares of returns do
not seem to disappear no matter the lag size. The slow decay of the autocorrelations is
sometimes termed long memory or long-range dependence coming from the volatility sequence
of the data (Andersen, et al., 2009). The non-zero autocorrelation in absolute and squared log
returns represents another vital stylized fact, which is an indicator of the existence of serial
correlation beyond the level found in the log returns, Sewell (2011). This calls for the building

of nonlinear models that will reproduce these facts.

Another common feature of the returns has been that most of them are concentrated in a small
neighbourhood of zero, giving rise to the leptokurtic shape of their marginal distributions,
which is an indication that these distributions cannot be well described by a normal distribution.
Mandelbrot (1963), Fama (1965) and Mandelbrot and Taylor (1967) focused on this stylised
fact of the returns. Since in the 60s quite a few heavy-tailed distributions were identified, stable
Paretian distributions were assigned to return data. Although this modelling technique
generated divergent views, given the fact that the non-normal stable distributions are
characterised by infinite variance, the consolation remains that there is a consensus on the fact
that financial series possess unusual heavy tails, even though the degree of heaviness remains

a subject of concern.

The analyses conducted on heavy-tailed distributions include risk calculations and associated
methods using tail indices (Hols & DeVries, 1991; Koedijk and Kool, 1992; and Loretan &
Phillips, 1994). Raheem and Ezepue (2018) note that it is important to examine in future how
all such stylized facts of bank returns are linked to the business models of different banks, and

hence their relative financial performance in different sub-periods of the study.
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This line of work belongs to comprehensive studies in bank financial management and
empirical finance support for such management, which are outside the scope of this research.
Indeed, Raheem & Ezepue (2018), which is derived from this research, further suggest the need
for: 1) more detailed analysis of returns distributions of Nigerian banks, using suitable
univariate and multivariate probability models and their mixtures, linked to tail behaviours of
returns distributions and risk factors; 2) exploring the implications of these results for portfolio
and risk management involving bank assets; and 3) linking the results to further empirical
analyses of the banking sector (efficiency, volatility, bubbles, anomalies, valuation, and
predictability), for different periods of bank and financial reforms and global financial crisis.

Two other features commonly exhibited by stock prices are both time-variation and non-
stationarity (Fasen, 2013 and Andersen et al., 2009). By non-stationarity we mean inability of
the returns to revert to a common and central value called the mean of the series, while time-
varying volatility represents a tendency for values of the same magnitude to follow one another.
For ease of modelling, therefore, there is a need to seek a transformation that would enable
modelling of the return series by a stationary process. Thus, the thought of representing
speculative prices by return and log-return came up among the analysts. One could contend that
the return series obtained from the corresponding prices are white noise, which is believed to

be better in modelling; however, there remains the time-varying volatility issue to be addressed.

Engle (1982) was the foremost researcher who published a paper to consider a parametric model
for volatility to account for the time-varying component of the return series and named the
model the Autoregressive Conditionally Heteroskedastic (ARCH) model. ARCH models are an
improvement of linear time series models, used to model time-varying squared volatility as a
moving average of past squared returns. This technique exploits the stationarity of returns, for
which the volatility is taken as a conditionally time-varying (heteroskedastic) series based on
the past observations. This innovation was welcomed by the financial time series community,
given the wide acceptability of the conditional method to modelling volatility as the standard

approach to solving the problem of the time-varying properties of the returns (or volatility).

Given the emphasis of the research on stylised facts and stock market characteristics of bank
returns in the NSM, the following sections of the general literature review in this chapter will
be focused on the stylized facts characterising the behaviour of stock returns and other market
issues, including anomalies, bubbles, efficiency and volatility; which help to determine the level

of risks involved in stocks and in particular the Nigerian banks’ stocks. Additional references
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are included for each market characteristic in the specific chapters of the thesis which
investigates the characteristic.

3.3 Stylised Facts of the Emerging Markets

Some distinct features were identified with the stock returns behaviour of emerging markets.
These characteristics amongst others include high volatility, little or no correlation with
developed and between emerging markets, long-term high vyields in returns, higher
predictability potentials than could be recorded with the developed markets. This is because;
emerging markets are prone to the influence of external shocks such as political instability,
changing economic and fiscal policy or the exchange rate (Bekaert et al., 1998). Bekaert and
Harvey (1997, 2017) examine the causes of varying volatility across emerging markets,
especially as concerns the timing of reforms of the asset market. They observe that capital
market liberalisation, which is always responsible for a high correlation between local market

returns and the developed market, has been unable to trigger local market volatility.

Meanwhile, Bekaert, et al., (1997a, b and 1998) observed the following fundamental features,

which are peculiar to the emerging markets’ returns:

o Lower Market Capitalisation increases the chance of positive skewness in the returns;

o Skewness is positively correlated with the inflation rate, a book-to-price and beta,
which is a coeffient of the Capital Asset Pricing Model (CAPM) and measures the
relative sensitivity of an asset to market movements;

o The negative correlation between skewness and GDP growth rate;

o The negative correlation between Kurtosis, Market Capitalisation and GDP growth.

3.4 Stylised Facts of Asset Returns

In this section, the statistical properties of asset returns, otherwise known as stylised facts, and
the literature on some selected works by other researchers across different disciplines,

especially the ones found relevant to our study, are presented.

Several studies have been directed towards investigating the dynamic nature of major stock
markets (at both the developed and emerging levels), with the discovery of quite a significant
number of stylised facts. A stylised fact is a statistical property that is expected to be found in
any series of observed stock prices or returns across many financial assets and markets (Taylor,

2011; Cont, 2001). These features, some of which have briefly been mentioned in previous
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studies, to be discussed subsequently, include: lack of autocorrelations in returns, high
probabilities for extreme events (or thick tails of the distribution: "heavy tails”), asymmetry,
volatility clustering, positive autocorrelation in squared returns and variance, leverage,
correlation dependence time (Panait and Constantinescu, 2012), aggregation Gaussianity and
slow decay of autocorrelation in absolute returns, and volume/volatility correlation (Cont,
2001).

Studies suggest that one of the primary purposes for modelling stock market data lies in
determining the nature of the unobservable data generating process (DGP) that determines
observed stock prices. The process of examining how fit this DGP is to the data leads to
identifying the “stylised facts” of stock returns (Thompson, 2011). Hence, if a model is to
approximate the behaviour of asset returns, then it should capture these facts. In other words,
the stylised facts underpin the choice of appropriate statistical models for later modelling of the
market features such as volatility, for example use of normal- or non-normal-based error

distributions.

Below is the review of current literature on the presence and identification of some of these

stylized facts.
3.4.1 Distribution of Asset Returns Is Leptokurtic and Non-Normal

Studies suggest that the empirical distribution of asset returns seems to be leptokurtic, thereby
making them able to be described only via non-normal distributions; see Mandelbrot (1963),
Fama (1965), Nelson (1991), and Booth et al., (1992, 2000), Koutmos, Pericli and Trigeorgis
(2006).Mainly, the empirical distributions of most daily stock return series tend to be
leptokurtic and more skewed than would be a normal distribution (Pagan, 1996; Taylor, 2011;
R Cont, 2001). That is, daily returns series are known for having heavy tails and peaked
centres. However, non-normality appears to be less pronounced in the distributions of

monthly returns series.

Fama (1965a) examined the daily returns data spanning from 1957 to 1962 on 30 stocks
obtained from DJIA (Dow Jones Industrial Average) and found that the returns’ distribution for
each stock is leptokurtic. He then concluded by saying that daily stock returns are undoubtedly
leptokurtic, with the same view shared by Pagan (1996) and Cont (2001). The same findings
were made by Ding, et al. (1993) and Ding and Granger (1996) using a more extended period

data set (63 years and 22 years respectively). It is believed that the distributions of stock returns
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are leptokurtic and skewed, yet there is no unanimity regarding the best stochastic return
generating model to capture these empirical characteristics of asset returns (Corhay and Touran,
1994).

Other researchers who obtained similar conclusions about returns data having higher kurtoses
compared to the normal distribution include Taylor (2011), Karoglou (2010), Andersen et al.
(2001), and Yu (2002). The same observations were made by Aggarwal et al. (1999) and
Youwei et al. (2010) in their works on daily index returns from emerging markets of Latin
America, Asia and Africa, respectively. It was however found that the degree of leptokurtosis
in monthly returns series is weaker than those of daily returns (Richardson and Smith, 1993;
Cont, 2001; Taylor, 2007).

Many studies have observed that the distribution of asset returns is non-normal. For example,
Praetz (1972) examined weekly returns of 17 share-price index series of the Sydney Stock
Exchange and arrived at the same conclusion as Officer (1972) that the stock returns distribution
is non-normal. Laopodis (1997) finds with the weekly stock returns of the Athens Stock
Exchange, an emerging capital market, a lack of independence and normal distribution. DE
Santis and Imrohoroglu (1997) observed weekly stock returns of some selected emerging

markets to have higher kurtosis compared to the developed markets.

The daily stock index of Nigerian stock market (NSM) was suspected to be highly skewed and
non-normally distributed (Ayadi, Blenman and Obi, 1998). Bekaert, Erb, Harvey and Viskonto
(1998) report that the monthly returns of most emerging markets are highly skewed and
leptokurtic; and are far from being normally distributed. Ozer (2001) finds the daily and weekly
returns of the ISE to be skewed and leptokurtic and thus non-normally distributed. (Taylor,
2007) also suggested that a suitable probability distribution for daily returns should be

leptokurtic and symmetric.

According to Taylor (2007), the following distributions have been suggested suitable for
describing behaviour of asset returns: (i.) mixture of normal distributions with the assumption
of constant mean and variance by Praetz (1972), Clark (1973) and some other studies; (ii.)
lognormal-normal distribution by Clark (1973); (iii.) Conditional t-distributions for the ARCH
framework by Bollerslev (1987); (iv.) Normal Inverse Gamma (NIG) distribution by Madan
and Seneta, 1990 and Barndorff-Nielsen and Shepard, 2001; and (v) Generalized error
distribution (GED) by Nelson (1991)
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Meanwhile, despite the general believe that the distributions of stock returns are leptokurtic and
skewed, no unanimity regarding the best stochastic return generating model to capture the
empirical characteristics of the asset returns (Corhay and Tourani, 1994). However, considering
the above, we shall be exploring alternatives to the normal distribution, such as: Student-t and
generalised error distributions (GED), which are frequently applied in the literature to describe
the behaviour of asset returns across different markets.

3.4.2 Absence of Autocorrelation in Daily Returns

Lack of serial correlation or linear autocorrelation has remained a significant observed
characteristic of asset returns across many markets in both developed and developing
economies, except for a few markets where a certain degree of linear autocorrelations has been
recorded with asset log returns. For example, it is often claimed that daily returns for liquid
stocks exhibit non-significant (linear) autocorrelation at various lags (Pagan, 1996; Taylor,
2005; Ding et al, 1993; Cont, 2001). Taylor (2011) and Cont. (2001) argued that intra-daily
returns of liquid stocks for periods more than 20 minutes do not show signs of significant
autocorrelation, whereas those of shorter periods reflected negative autocorrelation. Such a
conclusion, according to them, might be attributed to market microstructure, which refers to a
combination of management, regulation and macroeconomic influences that determine how a
market generally performs, thus making it difficult to specify these effects, as market structure

analysis is outside the scope of this thesis.

However, Aggarwal et al. (1999) observed that daily returns of some selected markets of Latin
America and Asia with illiquid stocks from 1985 to 1995 are significantly auto-correlated. Fama
(1970) observed that out of 30 daily stocks of the Dow Jones Industrial Average (DJIA)
examined, 22 were positively as well as serially correlated. Lo and MacKinlay (1988) noted
that both the weekly and monthly stock indices exhibited significant positive serial correlation,
with the weekly individual asset returns rather containing negative serial correlation. Ball and
Kothari (1989) discovered negative serial correlation in 5-year asset returns. Lo and MacKinlay
(1990) noticed that while the weekly returns of the individual stocks were negatively and

serially correlated, the weekly portfolio returns were rather positively auto-correlated.

According to Jegadeesh (1990), there was highly significant negative autocorrelation in the
monthly returns of individual stock returns and strong positive autocorrelation in the twelve

months returns of any of the market whose asset price make up the Center for Research in
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Security Prices (CRSP)’s market index used in the study. Zhou (1996) observed that high
frequency returns were strongly negatively correlated at lag 1. Longin (1996) found positive
autocorrelation in the daily stock index. According to Campbell et al. (1999), while the
autocorrelation of daily, weekly and monthly index returns is positive, the weekly stock returns
are weakly negatively correlated.

Ahn et al. (2002) observed that while daily indices contain positive autocorrelation, the futures
could not provide any significant autocorrelation. In a year of portfolio stock returns, there was
negative autocorrelation (Lewellen, 2002). Bianco and Reno (2006) observed negative
autocorrelation in the returns of the Italian stock index futures in less than 20minutes periods.
Lim et al. (2008) found that all the returns of the 10 emerging Asian stock markets exhibit no

significant autocorrelation.

The daily returns on 4 US stock market indices showed evidence of mean reversion, which
implies a tendency for the indices to return to a generalised mean over time, considering absence
of long-term upward or downward trends in the trajectory of the indices (Serletis and
Rossenberg, 2009). From this, it could be inferred that weekly and monthly returns are weakly
negatively correlated while daily, weekly and monthly index returns are positively correlated.
Also, high-frequency market returns exhibit negative autocorrelation, while the absolute and
squared returns are always positive, significant and slow-decaying, with absolute returns
generally displaying a higher autocorrelation compared to the squared returns (Taylor's effect)
(Sewell, 2011; Dosi and Staccioli; 2015).

Fama (1965a) stated that when all publicly available information is immediately and completely
incorporated into the stock prices, it is expected that insignificant autocorrelation in the daily
returns would be observed. Slow response in prices to the information would lead to positive
autocorrelation, whereas the quick response to the newly arrived information is responsible for

negative autocorrelation.

Meanwhile, a lack of significant autocorrelations in returns indicates some scientific support
for ‘random walk’ models of prices wherein the returns are taken to be independent random
variables. It is good to understand that failure of the returns to be auto correlated is not an
indication for the series to be independent because independence means that any higher order
form (absolute and squared returns) of returns will contain no autocorrelation, which obviously

IS not the case as far as the return’s series, is concerned (Taylor, 2007 and Thompson, 2011)
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Thus, with respect to this property of lack of significant autocorrelations in returns as
established in the existing literature, we shall be examining presence of significant
autocorrelation in the daily return of the respective bank in NSM for us to have a clearer picture
of the behaviour of the stock prices of the banking industry with the periods covered by this

study.

3.4.3 Presence of Autocorrelation in the Squared and Absolute Returns: Volatility Clustering
and Long Memory

Studies such as Cont (2001), Taylor (2005) and Thompson (2011) have shown that significant
linear autocorrelation in the daily log returns does not make the returns independent; the reason
for this is that both absolute and squared returns are significantly auto-correlated in most daily
stock returns. Also, the presence of significant autocorrelation in the absolute and squared
returns poses a challenge to the validity of random walk theory, which supposes statistical

independence in the return series.

Ding et al. (1993) found positive autocorrelation in the returns of both squared and absolute
returns for lags running to thousands — a situation termed "Volatility clustering”. Specifically,
short-term stock returns (e.g. intra-daily, daily and weekly) exhibit volatility clustering, which,
according to Mandelbrot (1963, p. 418), implies that "large changes tend to be followed by
large changes, of either sign, and small changes tend to be followed by small changes”. This
feature of volatility clustering has successfully been modelled with ARCH-type models (see:
Engle, 1982; Bollerslev et al., 1994; Koutmos and Knif, 2002; Moschini and Myers, 2002;
Scruggs and Glabanidis, 2003; and Zhou, 2002).

Apart from significant autocorrelations, also observed is the slow decay of autocorrelations in
absolute and squared returns over time. Studies such as: those of Ding and Granger (1996),
Taylor (2005), Cont (2001), Pagan (1996) and McMillan and Ruiz (2009) have also established
that some stocks on NYSE, LSE and Nikkei exchange markets show evidence of significant
and slow decay in autocorrelations of both absolute and squared returns. Aggarwal et al. (1999)
also found the evidence of such persistence in the squared returns for index returns of some

selected emerging markets.

Though the level of decay of the autocorrelation of absolute and squared daily stock returns is
well established (Thompson, 2011), the implications of this on the stock returns series create

divergent views within the research community (see: Diebold and Inoue, 2001; Granger and
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Hyung, 2004; Banerjee and Urga, 2005). While some believe that the slow decay of the
autocorrelation of absolute returns could be consistent with stock returns following a stationary
process that exhibits long memory, others think the non-stationarities in the process for stock
returns could be responsible for a slowly decaying autocorrelation function of absolute returns.
Thus, non-stationarities imply the presence of spikes and sustained upward and downward
trends in a time series, with lack of mean reversion and volatility clustering. Hence, such

fluctuations will inherently decay slowly.

3.4.4 The Taylor Effect

Another fact of interest as observed by Granger and Ding (1993) which has subsequently
enjoyed wider acceptability and been classified as a stylised fact (Cont, 2001; Taylor, 2005) is
the "Taylor effect” based on the findings made by Taylor (2007). The Taylor effect is a term
used to represent the circumstance when the autocorrelation of the absolute returns tends to be
higher than the autocorrelation of the squared returns, indicating there is higher tendency for
predicting absolute returns compared to squared returns (Thompson, 2011). More generally,
the Taylor effect comes into play when the kt"-order autocorrelation of absolute returns|r,|* is

maximised at the point when the k-exponent is equal to 1.

According to Granger and Ding (1993), the autocorrelation of |r,|¥reachesits maximum for
values of k falling between 0.75 and 1.25. Ding, Granger, and Engle (1993) examined the
returns of the S&P500 index and observed that the sample autocorrelations of |r|* for various
values of 'k' tend to be highest whenk = 1. Ding and Granger (1996) also noticed the presence
of this effect in several daily and intra-daily returns and found that it was more pronounced in

the intra-daily series than either daily or higher frequency data.

3.4.5 The Leverage Effect

Black (1976) first identified the leverage effect, which is defined as the tendency for most
measures of the volatility of returns such as the sample variance, absolute or squared returns
tend to increase when asset price decreases (Cont, 2001), thereby implying that stock price
changes are often negatively correlated with changes in volatility (see Black, 1976; Christie,
1982; and Bekaert and Wu, 2000). More precisely, it means that negative returns (falls in price)
are trailed by higher volatility compared to positive returns (increases in prices) of the same

magnitude. In some contexts, this is referred to as the "Asymmetric effect".
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First-order autocorrelation of stock index returns is also observed to be negatively correlated
with high volatility (e.g. LeBaron, 1992; Campbell et al., 1993 and Sentana and Wadhwani,
1992). One might then conclude that both positive and negative returns impose an "Asymmetric
effect” on most measures of volatility (Taylor, 2007). Negative returns, which indicate
reductions in stock prices, tend to be correlated with an increase in volatility measures, whereas
positive returns, which reveal a rise in stock prices, tend to be correlated with declines in
volatility (Thompson, 2011). It is said that the lack of identification or investigation of the
presence of asymmetry in volatility results in an underestimation of the Value-at-Risk, which

is a vital tool in portfolio selection and risk management.

It is also maintained that whenever there is a rise in the leverage effect, the riskiness of assets
of a firm increase, thereby leading to higher volatility. Black (1976) and Christie (1982) note
that there is a likelihood of a reduction in equity value, accompanied by a rise in debt-to-equity
ratio whenever stock prices experience negative shock. Consequently, investors are thrown into
undue panic over the future value of their securities. Many models for stock returns have been

designed to handle the asymmetric effect in volatility (Taylor, 2005).

Meanwhile, according to Oskooe, and Shamsavari, (2011), authors such as Rousan and Al-
Khouri (2005), Brooks (1996), Mun, Sundaram and Yin (2008), Bahadur (2008), Alagidede
and Panagiotidis (2009), Jayasuriya et al. (2009) and Cheng et al. (2010) argue that there is no
evidence to conclude that the asymmetric effect is more pronounced in the emerging stock
markets than in the developed markets. Other notable works in this direction include: Bollerslev,
Chou and Kroner (1992), Brock and Lima (1995), Campbell, Lo and McKinlay (1997),
Gourieroux and Jasiak (2001), Maddala and Rao (1997), Pagan (1997) and Shephard (1996).

3.4.6 Implications of the Stylized Facts for this study

This research will, among other issues, examine whether the stylised facts found in the
developed equity markets also characterise the behaviour of returns in the NSM, particularly

the banking stock returns.

Given the findings as established in the literature with respect to the observed concepts, we
hope to examine the behaviour of Nigerian banks’ stock prices using daily, weekly and monthly
returns for each bank to ascertain to what extent the returns reflect the listed stylized facts that
have been noted to characterise stock behaviour across various markets. The outcome of this

will be compared with the findings of other researchers and will also help to indicate appropriate
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models to describe the risk associated with the returns across different periods of interest in this
study. Understanding these features in this study data would be beneficial for the following reasons:
(i.) To see how well the data behave as expected of financial data; (ii.) To be able to understand our
data and identify appropriate model(s) that best fit for describing the data behaviour; (iii.) To see
how many of the empirical finance issues such as: anomalies, bubbles, efficiency and volatility due
to trading activities in the market, are reflected in the data. For instance, investigating efficiency
helps us to understand the nature of the market and how well the trading information is reflected in
the prices. Knowledge of these stylized facts will guide investors and investment managers on
how best to optimize their investments or create optimal portfolios. It will also help the regulator
to understand the behaviour of the markets at different periods and in different scenarios which
may impact the nation's economy so that the right measures can be instituted to ensure market

stability.
3.5 The Vital Stock Market Characteristics

This section briefly presents the six empirical financial issues influencing the behaviour of asset
prices in the financial markets. The literature on each of these issues and findings from the
relevant works to our study that are previously investigated across different markets of both

developed and developing economies are examined.

There is a dense literature on the four stock market characteristics studied in empirical finance,
with most of the studies conducted in developed markets and a few in emerging markets. These
characteristics include Efficiency, Anomaly, Bubbles, and Volatility. We discuss them briefly
below and indicate some selected literature relevant to the objectives of this research. Following

this, we provide further details on the characteristics in subsequent chapters of this thesis.

3.5.1 Market Efficiency

In early 2000, a significant number of studies examined how efficient financial markets are
with regards to the flow of relevant information into the markets. According to Taylor (2007),
the efficient market hypothesis (EMH) is conceptualized in line with the theory of random
walks first introduced by a French broker, Jules Regnault in 1863 and French mathematician
Louis Bachelier in 1900. The concept was, however, abandoned because it was initially seen as
being irrelevant to the theory of financial markets, since efforts at establishing random walks
in financial data proved unsuccessful before the mid-20th century. In financial econometrics,

efficient-market hypothesis (EMH) is a theory stating that asset prices are full reflection of all
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available market information; indicating that it is impossible to beat the market by any
participant using risk-adjusted method (Fama, 1965). This is because, according to Delcey
(2018), changes in price not only that they are nearly random in the financial markets, prices

are reflection of economic fundamentals.

An efficient weak-form market as defined by Fama (1965) is a market where a good number of
market makers (or participants) meet to trade in assets with one another, such that the market
forces would be the determinant of the future market values’ of their assets, because the latest
and most vital information is easily accessible to every participant at the same time. The act of
competition is expected to enable the real price of each asset to reflect the impact of information
from historic and current events as well as the anticipated happenings, which implies that an
efficient market paves the way for the actual security prices to serve as a good estimate of the
securities’ intrinsic value. According to Stglitz (1981b), "if markets were perfectly efficient in
transmitting information from the informed to the uninformed, informed individuals would
obtain no return on their investment in information; thus, the only information which can, in
equilibrium, be efficiently transmitted is costless information”. The implication of this
statement is that for a market to be regarded as efficient, well conveyed information should

instantly and fully be incorporated into the market prices of the securities.

According to Fama (1965, 1970), a stock market is said to be efficient subject to how the market
transmits information to the market participants. He refined and extended the EMH by

classifying financial markets into three forms of market efficiency as presented below:

a. Weak-form: current stock prices reflect historical prices only, meaning that it is not
possible to earn superior risk-adjusted profits which are based on past prices (Shleifer,
2000). By this definition, it means that past data on stock prices are of no use in
predicting either current or future stock returns. This leads to the random walk
hypothesis (RWH) (Dupernex, 2007).

b. Semi-strong form: current stock prices reflect historical prices and all publicly
available information. Any price anomalies are quickly detected, and the stock market
adjusts. Hence, only traders with additional inside information could earn excess profit.

c. Strong form: current prices reflect all available information, be it private or public.

"Market value is the value of an asset as currently priced in the marketplace
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Further, when a market is efficient, the activities of the contending participants are expected to
force real asset prices to vary arbitrarily about their fundamental values. Thus, prices often
totally incorporate the available information with little or no room for anyone to take the market
by surprise based on the information through trading (Lo and MacKinlay, 2000). According to
Allen, Brealey and Myers (2011), an efficient market is a market where it is not possible to
earn excess returns higher than the market returns. This results in a random walk, wherein the
more efficient a stock market is, the return series becomes more random because the trading
information not only is instantaneously reflected in the current prices and available to every
participant, exploiting such information to earn abnormal gains by any market participant
becomes almost impossible (Dupernex, 2007).

A market where successive returns on every asset are independent is termed a random walk
market (Kendal and Hill, 1953; Fama, 1965), meaning that the past movement or trend of a
stock return or market cannot be used in predicting its future movement. This is an indication
that series of changes in stock prices lack memory, meaning that the historic price level is not
useful in predicting the current stock price. This assumption of independence of the random
walk remains intact so long as information on the previous returns' behaviour could not in any

way be exploited to earn excessive profit.

The notion of stock prices following a random walk path could be linked to the EMH
(Poshakwale, 1996); which according to Samuelson (1965; 1970) is the proposition that stock
markets are efficient, with the prices of stocks reflecting their true economic value. Malkiel,
(1992) also interprets the concept of EMH in finance to mean that asset prices are fair, that
every relevant market information is available and is spontaneously incorporated into the
prices; and that the traders are rational; indicating that, the price P,incorporates all relevant
market information historically, up to time t, and no trader has comparative privileges in
acquiring information over the other. The phenomenon indicates that price change (or the
return) is only subject to the news arrival from time, t — 1 to t,thereby, giving no room for
arbitrage opportunities among the participants, particularly in earning investments with return

higher than a fair payment for undertaking riskiness of the asset.

Meanwhile, since Bachelier (1900) formulated the random walk hypothesis, research has been
geared towards examining whether the theory can be used in describing stock price distribution
and to see if the return series are serially correlated. Where stock prices have independent

increments, a mathematical concept of prices was developed for this case and applied to the

46



French Bond Market, with the discovery that asset returns follow the random walk. Most of the
developed equity markets, especially the New York stock exchange (NYSE) and the London
stock exchange (LSE), have shown evidence of being efficient at least in the weak-form. US

stock markets have widely been studied in the past.

Cootner (1962) focused on the weekly returns of 40 stocks drawn from the New York Stock
Exchange and found a small level of dependence. Fama (1970) examined the daily returns of
30 common stocks drawn from the Dow Jones Industrial Average (DJIA) and applied both
auto-correlation coefficients and run tests. He found evidence for presence of positive serial
correlation in the returns. Solnik (1973) in his research to determine if the samples of 234 stock
returns drawn from across the 8 prominent European stock markets - French, German, British,
Italian, Dutch, Belgium, Swiss, and Swedish - follow a random walk theory, confirmed that the
European stock returns deviate from random walk theory more than American stocks. Lo and
Mackinlay (1988), however, rejected the random walk hypothesis using a variance-based test
for weekly stock returns calculated from the Cyprus daily stock (CRSP) returns indices.

In an efficient market the price instantly adjusts to its new equilibrium level. If the market is
inefficient, the market may underreact or overreact to new information. If there is under-
reaction, the price adjustment is gradual; whereas, if there is an overreaction, the market price
overshoots the new equilibrium value (see Figure3.1 below). If the market is inefficient, then
between the time of the news revelation and the adjustment to the new equilibrium value,

informed investors would be able to profit at the expense of less sophisticated investors.
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Figure 3.1: Market Reaction to New Information. Source: Dar$kuviené (2010)
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From the Figure above, one could suggest that prices could adjust to the unexpected news in
three possible ways as indicated below:

a. An efficient Market Reaction, whereby the price instantaneously adjusts to the new
information path;

b. Under-reaction: in this context, the price partially adjusts to the new information;

c. Over-reaction and Correction: in this circumstance, the price over-adjusts or reacts too

fast to the new information, but eventually drops to the appropriate price level.

Brown and Easton (1989) establish the presence of weak-form market efficiency in the London
Stock Exchange market using 3 per cent consoles obtained from the daily closing prices of
stocks running from1821 to 1860. Comparing their results with the same tests run on data
obtained from the present-day markets, they found that the outcomes are the same. This shows
that weak-form market efficiency is an enduring feature of markets, not limited to particular

periods in the past.

Sharma and Kennedy (1977) show that the developed equity markets are efficient, well
organised and consistent with the random walk hypothesis (RWH). Poterba and Summers
(1988) carried out studies on the transitory components of equal-weighted and value weighted
NYSE returns, with data covering 59 years, and found that the stock returns exhibited positive

serial correlation over a short horizon, and negative correlation over the longer time.

Alparslan (1989) adopts two forms of weak-form efficiency tests such as the tests of
independence versus autocorrelation and runs tests, and filter rules (trading rules) tests, to
investigate weekly adjusted price data from the Istanbul Stock Market. Alparslan (1989) argues
that both autocorrelation and runs tests jointly support weak-form efficiency, whereas the filter
tests reject the efficiency of Istanbul Stock exchange (ISE), suggesting that some investors
could take advantage of the market to earn an excess gain on some stocks. Findings of Unal
(1992) from daily adjusted closing prices of 20 major securities also support that the ISE is not
weakly efficient by adopting the same methods used by Alparslan (1989). Huang (1995)
examined whether the Asian stock markets follow random walk theory with the use of weekly
stock returns obtained from the Morgan Stanley Stock Index Database. The findings show that
out of all examined markets, only in the Korean and Malaysian stock markets is the random

walk hypothesis (RWH) is rejected at different holding periods.
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Further, the RWH was equally not supported by the Hong Kong, Singapore and Thailand
markets applying variance ratio estimator that is heteroscedasticity-consistent. Balaban (1995)
uses both parametric and non-parametric tests (Mobarek, Mollah and Bhuyan, 2008) to examine
the extent to which the Turkish Stock Market supports the random walk theory in daily, weekly
and monthly returns data. It is found that while daily and weekly series reject random walk
theory, monthly returns agree with the theory. Dockery and Vergari (1997) discovers that the
Budapest Stock Exchange (BSE) is weakly efficient. Blasco et al. (1997) found Spanish stock

market to be weakly inefficient but attributed this to the theory of time-varying volatilities.

Karemera et al. (1999) present empirical evidence supporting the null hypothesis of weak- form
market efficiency in the Turkish stock market. In Africa, Dickinson and Muragu (1994) find
that the Nairobi market is weakly efficient. Olowe (1999) and Mikailu & Sanda (2007) report
that Nigerian stock market is weakly efficient, but Omar (2012) and Ezepue and Omar (2012)

found the Nigerian market to be weakly inefficient.

Mobarek and Keasey (2000) discovered that the daily stock returns for every listed security on
the Dhaka Stock Exchange (DSE) reject the random walk theory and that the presence of
significant autocorrelations at various lags indicates the inadequacy of the weak-form market
efficiency. Ozer (2001) confirms a lack of support for RWH in daily, weekly and monthly stock
prices in the ISE, thereby concluding that the market cannot be taken to be efficient.
Worthington and Higgs (2003) applied multivariate statistical tests to the daily returns of 16
advanced and 4 emerging markets and found that only 5 out of 16 developed markets supported
the RWH.

Gu and Finnerty (2002) in their study of stocks from the Dow-Jones Industrial average (DJIA)
for the period 1996 to 1998, reveal that market efficiency is better viewed as a dynamic issue
rather than a fixed principle. A market can progressively be efficient with time subject to a few
factors which include enhancing trading through a reduction of transaction costs; improvement
in the economy due to information technology; the influx of more experienced investors; and
general economic prosperity. These factors in turn increase trading volume and reduce volatility
rate. With these findings, one could argue that market efficiency is positively correlated with

market development.

Ezepue and Omar (2012), using All share index data from 2000 to 2010 established that the
Nigerian market is not weakly efficient - a finding which contradicts that of Mikailu and Sanda

(2007), reported earlier. Other relevant studies on the concept of market efficiency are: Huang,
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1995; Karemera et al., 1999; Olowe, 1999; Shleifer, 2000; and Omar, 2012. These studies
portray different degrees of market inefficiency in emerging markets prior to the study
conducted by Ezepue and Omar (2012) and Omar (2012). Meanwhile, Schleifer (2000) explores
in detail the links between market inefficiency and behavioural finance, which will be useful
for interpreting investor behaviours amid market movements in contexts of market inefficiency

that suggest existence of valuable market signals.

Given the preceding, it could be argued that majority, i.e. about 60%, of the reviewed studies,
especially those dealing with the emerging markets, reject the random walk hypothesis and the
weak-form market hypothesis. However, there is no consensus on the efficiency of the Nigerian
exchange market; for example, while, Olowe (1999) and Mikailu and Sanda (2007) observe the
presence of weak-form market efficiency, Omar (2012) and Omar and Ezepue (2012) have

opposing views on the efficiency of the Nigerian market.

Meanwhile, considering the conclusion by Gu and Finnerty (2002) that market efficiency is
dynamic and not fixed, meaning that market efficiency varies with time depending on certain
factors that could enhance liquidity and reduce risk in the market. Further, Ibikunle, et al. (2016),
state that an asset market being efficient over a given period (e.g. daily, weekly, etc.), does not
entirely means that such market becomes efficient at all times, even during such indicated
period. With these two views, one could argue that efficiency of any market is not perpetuity;
indicating that concept of market efficiency is dynamic and not static. Consequently, we believe
that examining the efficiency of a sector such as the banking industry within periods which are
slightly different from those of the previous studies may help us to further deepen existing
findings on the concept of market efficiency. A more detailed account of this and the empirical

findings on this concept will be discussed in chapter 6 of this thesis.

In reference to the approaches common to the existing literature for investigating the level of
market efficiency across various markets, we hope to test for the w