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ABSTRACT
Previous studies have identified Capital Assets Pricing Model (CAPM) as an important and mostused technique for evaluating the value of equity in stock market, especially in developedeconomies. However, its suitability in correctly pricing equity has not been established in
developing countries like Nigeria, especially in the Oil and Gas Industry. Hence, this studyexamined the suitability of CAPM in correctly valuing equity in the Nigeria Oil and Gas industryand investigated the effect of market return on the individual firms.
Secondary data used in this study were sourced from the Central Bank of Nigeria statistical bulletin
anel the financial statements of eight (8) out of the twelve ( 12) quoted Oil and Gas firms in the
Nigerian stock market from 2012 to 2018. This study compared Expected Returns (ER) usingCAPM with Actual Returns (AR). The expected returns were obtained by adding risk-free rate torisk premium, while actual returns were obtained by adding dividend yield to capital gains. Chow'stest and panel regression were used to achieve the study's objectives.The Chow's test result was not significant with a p-value of O. 72 meaning that CAPM was notsuitable in valuing equity in the industry. Also, a negative correlation of -0.26 was establishedbetween actual returns and expected returns. The panel regression, using Random effect, showedthat market return was significant with a coefficient of 0.04. The individual company's risk (0)had a negative and significant effect on expected return with coefficient of -0.14. The study'scoefficient of determination (R2) indicated that 63.77% of variations in expected returns wereaccounted for by market returns and company's risk.
The study concluded that CAPM was not suitable in the valuation and pricing of equity in the Oiland Gas industry of the Nigerian stock market. It was recommended that the Nigerian stock
exchange market should endeavour to license some market makers whose existence will help market
prices to reflect the fundamentals of the companies concerned. Also, a model that will capture to a
large extent earning growth rate, dividend payout ratio, and risk exposure variable be adopted inthe Nigerian Stock Market so as to guide valuation and pricing of equity securities be formulated
by stock market experts and professionals.

vii



TABLE OF CONTENTS
TITLE

PAGE
Title Page

Certification

Dedication

Acknowledgements

Abstract

Table or Contents

List of Tables

List of Figures

CHAPTER ONE:

ii

iii

IV

vii

viii

xii

xiii

INTRODUCTION

I.I Background to the Study

1.2 Statement of the Problem

1.3 Research Questions

1.4 Research Objectives

1.5 Research Hypotheses

1.6 Significance of the Study

l.7 Scope of the Study

1.8 Operational Definition of Terms

CHAPTER TWO: LITERATURE REVIEW

2.1

2.l.J

2.1.2

2.1.3

Conceptual Review

Valuation

Types of Valuation Techniques

Approaches to Common Stock Valuation

4

7

7

8

8

9

10

13

13

15

17

viii



Theoretical Review

2.2.J

2.2.1

2.2.4

2.2.5

2.3.1

2.3.2

2.3.3

2.4

2.5

2.6

Dividend Discount Model (DDMJ

Free Cash Flows Discount Model (FCFDM)

Markowitz Portfolio Theory

Capital Assets Pricing Model

Price-Earnings Model

Empirical Literature

Empirical Evidence from Developed Economies

Empirical Evidence from Developing Economies

Empirical Evidence from Nigeria

Summary of Empirical Review of Literature

Gaps in the Literature

Conceptual r- ramcwork

CHAPTER THREE: DATA AND METHODS

3.1 Theoretical Framework

3.2

3.3

3.4

3.5

3.6

i 3.6.1

Research Design

Nature and Sources of Data

Population and Sample

Models Specification

Measurement of Variables

3.7

3.7.1

3.7.2

Method of Data Analysis

Estimation of the Variables

Estimating the Individual Firm's Expected Rate of Return

Estimating the Risk-Free Rate (Rr)

20

20

23

25

26

29

31

31

36

41

45

51

52

53

54

54

54

55

56

56

57

57

58

ix



3.7.3

3.7.4

3. 7.5

3.7.6

Estimating the Beta Coefficient WJ

Estimating the Market Return (Rm)

Estimating the Actual Rates of Return of an Asset (R,)

Geometric Mean

58

59

59

60

CHATER FOUR: DATA PRESE?TATION, ANALYSES AND FINDINGS
4.1

4.2

4.2.I

4.2.2

4.3

4.3.1

Data Presentation

Data Analysis and Findings

Descriptive Statistics

Correlation Matrix

4.3.2

4.3.3

4.4

4.4.1

4.4.2

Residuals Tests

Multicollinearity Test

f-leteroscedasticily Test

Hausman Specification Test

Presentation of Res u Its

Objective One

Objective Two

4.4.3 Objective Three

4.5 Discussion and Implication of Findings

CHAPTER FIVE: SUMMARY, CONCLUSIONAND RECOMMENDATIONS

61

64

64

65

66

66

67

68

69

69

71

72

73

5.1

5.2

Summary

Conclusion

5.3

5.4

Recommendations

Contribution to Knowledge

75

75

76

77

X



REFERENCES

APPENDICES



UST OF TABLES
PAGE

Table 2.1

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table 4.1 O

Table 4.11

Table 4.12

Summary of Empirical Reviewed Literature

Summary of market annual return and annual risk-free rates

The betas of the oil and gas industry's stock

Stocks expected annual rates of return by CAPM

Stocks actual annual rates of return

Summary of descriptive statistics

Correlation matrix

Multicollinearity test

Summary of heteroscedasticity test

Hausman specification test

Breusch & pagan Lagrangian multiplier test for random effects model

Summary of Chow's test for equality of means between series

Summary of regression results (Random effect)

45

61

62

63

63

64

65

67

67

68

69

69

71

xii



LIST OF FIGURES PAGE

Figure 2.1

Figure 3.1

Figure 4. I

Conceptual Framework

Theoretical Framework

Trend analysis between actual returns and expected returns

52

53

70

xiii



CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Investment involves the commitment of a firm's resources to short term and long-term

assets in order to maximize future returns. It can also be seen as the commitment of funds in order

to derive a future return. This future return would compensate the investor of the funds for the time

during which the funds are off his hands, for the expected rate of inflation over the time, and for

the risk or uncertainty involved. Akinmulegun (2015) opined that the motivation for investment is

return. He however believed that the magnitude of return depends on how well a firm manages

risks inherent in investment. Therefore, the first step in investment is the determination of the rate

of return because it is the basis to which the investor would want to invest.

One of the major functions of the Nigerian capital market is the facilitation of financial

intermediation between the surplus but unproductive economic unit and the deficit but productive

economic unit. The Securities and Exchange Commission has the sole responsibility ofregulating

the process of channelization of funds in the Nigerian capital market. The capital market is divided

into two; the primary and secondary market. Anyafo (2016) mentioned that the primary market is

a branch of the capital market where securities are first issued and subscribed to which is

sometimes referred to as the new issue market, securities sold in the primary market being launched

into the market for the first time. In other words, the primary market is a market where newly

issued securities are traded. The secondary market on the other hand is a market for trading of

existing securities; a market where investors buy and sell previously issued securities. The issuing

houses are examples of the primary market while an example of secondary market includes Nigeria



stock exchange, the doings of stockbrokers and dealers. One other function of the Nigerian capital

market is that it gives an avenue for the trading of existing financial securities and assets through
the secondary market. Hence, the capital market through the secondary market gives opportunity
to those who want to trade on existing securities. These securities would be valued and priced;

therefore, it is imperative that the value of the securities is not with bias. That is, it is important

that lhe value of the securities is not either undervalued or overvalued.

Valuation can be regarded as an estimation of the worth of a security or an asset, especially

one that is carried out by a professional valuer. It is the monetary worth of a security. There are

different ways and methods through which the value of an asset can be detennined but the Capital

Assets Pricing Model established by Sharpe (1964), Lintner (1965), and Mossin (1966) has been

the most and widely used method of valuing stocks and secuiities. Oke (2013) was of the opinion

that the emergence of new stock markets globally and the big, and sometimes astonishing, returns

offered by these markets have attracted the attention of investors and financial researchers around

the world in recent times. The Capital Assets Pricing Model (CAPM) as introduced by Sharpe

(1964), Litner (1965) and Mossin (1966) is so important that it is used for the estimation of the

cost of capital. Its usefulness transcends the pricing of securities to the evaluation of the

performance of managed portfolio (Olee, 2013). The CAPM postulates that the expected return on

an asset above the risk-free rate is linearly related to the non-diversifiable risk as measured by the

beta. The required rate of return, using the CAPM is based on some features as stipulated by

Mohammad (2017). These are nature of the relationship and correlation between the stock returns

and market index returns, in addition to the investment risk that the model divided it into systematic

risk and non-systematic risk.



It therefore became unsurprising that many models and approaches are employed by

researchers, professionals and other knowledgeable stakeholders worldwide in selecting portfolio
and in stock valuation in order to appraise the risk exposure to different security assets. Nwude

(20 I O) asserted that there is a widespread agreement in finance that the Capital Asset Pricing
Model (CAPM) and the Whitebeck-Kisor Model (WKM) are good predictors of share price
movements in the stock markets. The above assertion has been empirically validated in most

developed economies with little empirical backings from developing economies (El ban nan, 2015;

Herbert, Nwude & Onyilo, 20 17).

Invariably, there are basically two types of securities; Equity security and Debt security.

Equity securities represent a claim on the earnings and assets of a corporation. Equity securities

represent possessing part of the company's capital. Debt securities are investments into the debt

instruments of the company (Bashir & Ahmed, 2016).

The valuation of equity securities largely depends on the availability of accurate and

reliable information (Agbam & Anyamaobi, 2018). Examining the value of a firm entails the

summation of the current assets of the firm and the value of the firm's future prospects. Boyer,

Lim and Lyons (2017) however stated that in order to have a fair and accurate valuation, the

information available must sufficiently reflect the present condition of the firm and also its future

prospect. Financial accounting statements are to a large extent, sufficient enough to report the

current condition of the firm while financial analysts provide information about their assessment

of the future prospect. Both of these sources provide the foundation of the information environment

in which every firm operates. It is the interaction of these two complimentary information sources

that provide for accurate and fair valuations in financial markets. It would then be understood that



markets with good accounting practices and a large number of active analysts should have market

valuations which fully reflect the value ofa firm's assets (Nwude, 2010).

1.2 Statement of the Problem

The CAPM is about expected return which is crucial in the determination of securities

prices because investors are bothered about the rate of return from their investment. It is difficult
to estimate the return on investment of securities, especially equity because of the degree of

uncertainty and level of risk. Thus, the CAPM is introduced as a way of applying scientific

methods to evaluate investments, especially in the financial market (Mohammad, 2017). The

equity market has been fluctuating in the Nigeria stock market. The total annual market

capitalization of equity securities has been fluctuating particularly from the last decade. In 20 IO,

the total equity was pegged at N7,9l3.75 billion but witnessed about 2l.14% decrease in 201 I as

it fell to N6,532.58 billion. It further increased by N2,441.87 billion and N4,251.55 billion in 2012

and 2013 respectively but foll by 15.23% in 2014 to be pegged at NI 1,477.66 billion. Furthermore,
the total annual market capitalization of the equity market also fell by 16.51% and 6.53% in 2015

and 2016 respectively to stand at N9,850.6 I billion and N9,246.92 billion. The market witnessed

a relatively high increase in 2017 at Nl3,609.47 billion but fell in 2018 to NI 1,720.72 billion

(CBN, 20 I 9).

The fluctuations in stock prices at times do not make economic sense given the economic

reality of the companies. Sometimes stock prices went ahead of what the underlying business

would earn, just as sometimes they fell below. The model that guides this cycle is quite hazy and

there is need to unravel the mystery surrounding the issue of share price movement (Herbert, et.al.,

2017). There is currently no clear single 'best practice' for the valuation of assets and securities in

4



emerging markets. ln these markets, there are various practices as seen in Bruner, et.al. (2002).

These markets also differ from developed markets in areas such as transparency in financial

reporting, volatility, governance, taxes, and transaction costs. These differences are quite likely to

affect firm valuation. In fact, a premise in many of the presentations and most of the discussions

was that these differences matter economically and warrant careful consideration in the application
of valuation approaches (Bruner, et.al., 2002).

The differences in the results from studies on the usage of the CAPM in the valuation of

equity securities in different economies is one of the things that have informed this study. Different

studies have identified CAPM as an important and most used technique for evaluating the value

of equity in stock markets, especially in developed economies. However, its suitability in con-ectly

pricing equity has not been established in developing countries like Nigeria, especially in the oil

and gas industry. The study is based on equity securities because of the importance investors place

on shares of listed firms in the stock exchange market. There are studies which supports that the

CAPM is not applicable to some sectors of the Nigerian economy. Oke (2013) as wel! as Nwude

(20 I OJ concluded that the CAPM assumption of a higher return to a higher risk is not applicable
in the Nigerian capital market. In other economies, Rossi (2016) also confirmed that original

version of the CAPM (Sharpe-Lintner CAPM) is inadequate for explaining the risk-return tradeoff

and the role that market risk plays in the determination of stocks' excess returns. Many other

researchers were also of the opinion that the prediction of CAPM that the market risk premium is

a significant explanatory variable in the determination of the asset risk premium was rejected,

(Douglas, 1969; Black, 1972; Miller & Scholes, 1972; Banz, I 981; Fama & French, 1992; Davis,

1994).

5



•

According to Adedokun and Olakojo (20 ¡ 2), the Nigerian stock exchange market has been

experiencing financial melt-down since 2008. This downturn led to the need for appropriate
measure to evaluate the daily values of securities in the Nigerian stock market. To attain

sustainable development in the economy, the capital market must be efficient in its functioning.

Thus, this also affects the liquidity, diversification of risk and mobilization of funds, (Anyanwu,

1965; Okereke, 2000). It has been however seen that stock prices fluctuate at various times and

these fluctuations do not make economic sense because it does not aid planning and affects the

economic reality of the quoted companies. Sometimes stock prices went ahead of what the

underlying business would earn, just as sometimes they fell below. The model that controls this

cycle is somewhat obscured, so it is important to examine issues around share price movements

and its valuations. It has been validated in several stock markets that the capital asset pricing

model, especially in developed economies, is the most used model for valuation of equity securities

(Mohammad, 2017).

The Nigerian oil and gas sector has been the largest sector in the country and is greatly

challenged in the valuation of equity despite the huge characteristics of the sector. Hence, the study

looks at the applicability of CAPM in correctly valuing equity security in the oil and gas sector of

the Nigerian stock market. A brief description of the activities of the oil and gas sector is made

thus; The oil and gas sector of the Nigerian stock exchange market includes all companies engaged

in operating and/or developing oil and gas field properties, and companies primarily engaged in

recovering and producing liquid hydrocarbons from oil and gas field gases. Companies primarily

engaged in the wholesale distribution of crude petroleum and petroleum products, including

liquefied petroleum gas, from bulk liquid storage facilities are also included in this major group.



It is within this purview that the study intends to examine the applicability of this valuation

technique on the equity market of the oil and gas industry in Nigeria especially with the recent

development and fluctuations experienced in the value of equity, number of equity and the market

capitalization of equity.

1.3 Research Questions

The following questions were formulated to guide the study.

I. How has the CAPM helped in correctly valuing equity securities of the oil and gas industry
in the Nigeria stock market?

2. Does market return of equity in the oil and gas industry have any significant effect on the

required rate of return of individual firms?

3. What effect does individual stock beta has on expected return of stocks of the Oil and Gas

Industry?

1.4 Research Objectives

The broad objective of this study is to examine the valuation and pricing of equity security in the

Nigerian stock market. The specific objectives are to;

I. investigate the suitability of CAPM in correctly valuing equity of the oil and gas industry

in the Nigerian stock market.

2. examine the effect of market return of equity in the oil and gas industry on the rate of return

of individual firms.

7



3. examine the effect of individual stock beta on expected rate of return of stocks of the oil
and gas industry,

1.5 Research Hypotheses

The research hypotheses are presented in a null form;

I, CAPM is not significantly applicable in the valuation of equity securities of the oil and gas

industry in the Nigerian stock market.

2. Market return of equity in the oil and gas industry does not have any significant effect on

rate of return of individual firms.

3. Individual stock beta does not have any significant effect on expected return of stock of

the oil and gas industry.

1.6 Significance of the Study

The findings of this study will be beneficial to all firms or organisations in the oil and gas

sector and also served as a guide to other firms. Potential investors too will find this study

important because it will assist them in correctly valuing securities before they invest in such

security. The study is important in that it will help policy makers, capital market investors and

corporate managers to understand the dynamics involved in correctly valuing equity, especially in

the oil and gas industry. The study will also assist in describing the stock price movement in

Nigeria in order to validate any relationship between the model of valuation and stock valuation

and pricing in Nigeria.

The findings of this study will assist corporate managers and operators in the stock

¡ exchange market in their investment decisions. Furthermore, policy makers like the security and

I,
1:
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exchange commission in the stock market will be assisted in formulating policies on equity share

pricing so that investors' confidence can be fostered. The study will also help to achieve increase

in trading activities in the stock exchange market which in turn, will increase the volume of trade;

the increased volume of trade will shoot up the gross domestic product of the economy and growth
will be achieved in the stock market as well as the economy at large.

This study will be of great benefits to the investors as it represents a fundamental area

around which workable investment and financing decisions revolve. Proper valuation of financial

securities is crucial in achieving profitability. When deciding on which stock to transact in order

to have a justifiable reward valuation is needful. This work will bring to light and remind potential

investors the valuation status of the Nigerian oil and gas stocks. This knowledge will help them to

make informed investment and financing decisions that can enhance their investment value, which

is a sure way to wealth creation and poverty eradication. This study will undoubtedly provide a

basis upon which other researchers in the capital market issues can explore other sectors of the

market.

l. 7 Scope of the Study

The study's choice of the oil and gas sector of the stock market is informed by the volume

of activities in the sector. The oil and gas sector of the Nigerian economy is found to be the largest

and most important sector of the economy due to its contribution to the gross domestic product of

the economy. Therefore, the findings and conclusions to be derived from this work is related to

the oil and gas stocks in Nigeria. The study covers the period of seven years (2012- 2018). This

, period was selected because of the availability of complete information from the sampled oil and

!

gas firms and also to examine the behaviour of equity stock especially during the advent of global
t

t

I
!
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economic recession and aftermath. The study covers only the stocks of the oil and gas industry in

the secondary arm of the Nigeria stock market. In order to accomplish the stated objectives of the

study, daily official price lists of the exchange and annual reports of the companies in the oil and

gas industry were collected over the period, January, 2012 to December, 2018. The study is also

premised on the Capital Asset Pricing Model (CAPM) because it is the most used stock market

model.

1.8 Operatíonal Definition of Terms

Pricing: ln the context of this study, pricing is seen as the amount the share of a firm in the oil and

gas industry is sold or bought in the Nigeria stock exchange market.

Valuation: This refers to the estimated wo1ih of a security or stock. It represents the amount at

which the unit share of a firm in the oil and gas industry is supposed to be bought or sold, given

proper analysis of the company's financial statement.

Equity: This represents the portion of equity capital of the firm in the oil and gas industry which

is traded on the floor of the stock exchange market.

Debt: Debt security is a negotiable liability or loan instrument bought by an investor and sold by

a company who needs to raise funds.

Earnings Yield: This represents the percentage of each Naira invested in the stock of a company

in the oil and gas industry which was eventually earned by the company. Earnings yield is the

reciproca! of price earnings ratio and it is equally the earnings per share divided by the market

price per share.

10



Price-Earnings Ratio: This is the reciprocal of the earnings yield. The price-earnings ratio is used

to understand if the company's share has been overvalued or undervalued in the oil and gas

industry.

Present Value: This is the current worth of a share or portfolio of a company in the oil and gas

industry.

Book Value: This refers to the value or worth of an equity security as it is seen in the financial

statements of the company in the industry.

Intrinsic Value: This is used to mean the worth of an equity security when it is evaluated without

recourse to the market value of the equity.

Market Value: This is known as the current price at which a unit share of the company in the

industry is valued and sold in the Nigerian stock market.

Cash flow: This is the amount of money that moves in and out of a company in the oil and gas

industry.

Dividend: Dividend is the return on investment in the equity security of firms in the oil and gas

industry. It refers to what an equity shareholder gets for investing in shares or stock in the oil and

gas industry.

Portfolio: This refers to a combination of many investments which can be attributed to the oil and

gas industry and which is held by one person.

Investment: This is the buying of equity shares of the oil and gas industry in order to sell at a

future date to make a higher return.

11
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Capital: Capital is the amount of money or asset a firm in the oil and gas industry uses in the

investment process.

Assets: These are properties of firms in the oil and gas industry which are used by the companies

to disseminate investment activities.

Stock Market: The stock market is the market where shares and stock of firms in the oil and gas

industry are been bought and sold in the Nigerian economy.

12



CHAPTERTWO

LITERATURE REVIEW

2.1 Conceptual Review

2.1.1 Valuation

Valuation can be said to involve a process or route and a set of procedures used in the

determination of the economic value of an asset. Nwude (2010) opined that valuation lies at the

heart of much of what is done in finance, whether it is market efficiency, corporate governance,

merger and acquisition transactions, financial reporting, taxable events to determine the proper tax

liability, litigations, wills and estates, divorce settlements, business analysis or comparison of

different investment analysis, or decision rules in capital budgeting. Valuation is employed in the

financial market by its participants in the determination of securities prices or assets prices.

One of the essences of valuation is to determine the real value ofan asset. There are many

concepts of value. For example, transaction value is the market value of the firm equity plus the

market value of the firm preferred stock plus the value of the firm debt plus the transaction fees,

minus the cash balances and market securities, all these measured at the close of transaction. An

asset is valued to be the price that a well-informed and willing buyer pays to a well-infonned and

willing seller. Book value is the asset historical cost less its accumulated depreciation. Market

value is the price of an asset as determined in a competitive market place. Intrinsic value is the

present value of the expected future cash flows discounted at the decision maker's required rate of

return. The result of a value calculation under the income approach is generally the fair market

value of the subject company since the entire benefit stream of the subject company is more often

valued.

13



There is a value attached to each unit of a common stock of a company owned by an

investor. The common stock of any company represents the unit of ownership of the said company.

Dividends are paid to common stockholders that also have elements of valuation. ln the event of

liquidation of lhe firm, the preferred stockholders are first paid off after which a pro-rata share of

lhe remaining assets are given to the ordinary shareholders. For equitable sharing of the assets,

there is need for proper valuation. ln stock investments, stock valuation models are designed to

identify undervalued and overvalued securities (Herbert, et.al., 2017).

Proper stock valuation will assist investors to understand which sector seem relatively

attractive to invest in. A security is said to be undervalued if its price is judged to be less than it

would be if investors had the same perception of the company as that produced by the use of the

valuation model. However, an overvalued security is one whose market price is greater than it

would be if all investors had the same perception of the company as that provided by the model

and noncyclical business. Therefore, it is important to ascertain the value ofa common stock before

one would invest in it and this poses a question. 'What is the value ofa share ofa company? There

is no clear-cut answer to the question because it is the basis for endless arguments in the field of

finance. It can however be said that the value of a share is the price it commands in the stock

market. That is true enough, but not very satisfying. Two basic components have been suggested

to form the value of a common stock; dividends and capital appreciation and the rate of return

(Fischer & Jordan, 2008).

Nevertheless, yearly income flows until the end of time is not at the disposal of investors.

Although, if investors knew the cash inflows at the end of the period, they would have just

, discounted the inflow to its present value to establish the value of the share. However, since the

investors know not the cash inflow, income flow forecast is then done by the investors. This

14



•

income flow forecast is used in assisting investors to the valuation of stock, although, this forecast

has called for a scope of error and disagreement in finance.

2.1.2 Types of Valuation Techniques

I. Earnings Yield

Earnings yield refers to the earnings per share for the most recent 12-month period divided

by the current market price per share (Fischer & Jordan, 2008). The earnings yield, which is the

inverse of the price earnings ratio, shows the percentage of each Na ira invested in the stock that

was earned by the company. Through the reinvestment of retained earnings, the value of a film

can be expected to grow. Growth will therefore be seen in the rising share prices of the company.

Therefore, one can view earnings yield as the driver of both capital gains and dividends, the two

forms in which shareholders receive most of their income from shares. One of the criticisms and

disadvantage of earnings yield as a measure of valuation is that it has been viewed as an accountant

concept and an intelligent financial expert can coin out earnings of a company from whatever he

desires (Jacek, 2014).

Consequently, they prefer measures less prone to manipulation, such as sales or cash flow,

which comes in various shapes and sizes. Still others prefer to look at the value of a firm's net

assets. None of these measures is perfect. The best course may be to weigh all of them.

Shareholders are entitled to a share of all dividends in perpetuity. Even if the company's stock

does not currently have a dividend yield, chances are that at sorne point in the future there could

be some sort of dividend. A company can repurchase its own shares using its excess cash, rather

i than paying out dividends to shareholder. Nwude (201 O) believes that this effectively drives up
f

¡
the stock price by providing a buyer as well as improving EPS by decreasing the number of shares

t
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¡
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outstanding. Mature, cash flow positive companies tend to be much more liberai with share

repurchase as opposed to dividends simply because dividends to shareholders are taxed twice.

II. Asset Based Valuation

The asset-based valuation is a valuation technique that is based on the net asset of a

company. The net asset value is identified by subtracting total liabilities from total assets. The

asset-based valuation approach is based on the principle of substitution in the sense that no rational

investor will pay more for the business assets than the cost of procuring the assets of similar

economic utility. The market approach is rooted in the economic principle of competition in the

sense that in a free market, the supply and demand forces will drive the price of business assets to

certain equilibrium.

Tuller ( 1990) noted that everyone has his own theory about the most equitableand accurate

method of valuation, and that each business interest naturally tends to favour the valuation method

that best suits his own self-interests. 1--!e says that finance companies value a business at what the

assets will bring at liquidation auction. Investment bankers and venture capitalists interested in

rapid appreciation and high returns on their investment, value a business at discounted future cash

flow. He argues that the value of assets might be interesting to know, but hardly anyone buys a

business only for its balance sheet assets. The whole purpose is to make money, and most buyers

feel that they should be able to generate at least as much cash in the future as the business yielded

in the past. Based on this perception, many buyers view Discounted Cash Flow (DCF) method as

the most relevant of all valuation methods for it tells them what the business has historically

provided to its owners in terms of cash. This method typically takes financial data from the
I

i company's previous 3 years in drawing its conclusions. Johansen (2000) submits that balance

I

I ?
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sheet-based valuations are most often employed when the business under examination generates

most of its earnings from its assets. ln this case, the balance sheet method highly favoured is the

Current-market-value-adjusted assets values as listed on the balance sheet on historical cost levels.

2.1.3 Approaches to CommonStock Valuation

Traditionally, an enterprise can be valued based on either its earnings or its net assets value

or some combination of the two. In equity valuation, various techniques, assembled under two

major approaches have been devised over time (Buchanam 2000; Damodaran 2006; Johansen

2000; Medaglia 1999; Slee 1999; Tuller 1990; and Yegge 1996). The approaches are;

I. The Discounted Cash Flow (DCF) Valuation Approach

As a result of the crash of the stock market in United States of America (USA) in 1929, the

repmis of earnings or any other measure of value apa1i from cash became unacceptable to

investors. This is because tangible assets value gradually became less well correlated with the total

value of the company as determined by the stock market. As a result of this, Williams (1938) in

his text on 'The Theory of Investment value' articulated the DCF as a valuation method for

stocks/financial assets, projects or company using the concept of time value of money. Though,

Fisher (l 930) in his text on "The Theory of interest" also expressed the DCF method in modern

economic terms but not related to stock's valuation. However, the first book to explicitly connect

the present value concept with dividends was 'The Theory of Investment Value' by Williams

(1938) where he states that 'A stock is wo1ih the present value of all the dividends ever to be paid

upon it, no more, no less. He further stated that present earnings, outlook, financial condition, and

capitalization should bear upon the price of a stock only as they assist buyers and sellers in

estimating future dividends. Graham (1934) used a series of screening measures that include low
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Price Earnings (PE), high dividend yields, reasonable growth and low risk that highlighted stocks

that would be undervalued using a dividend discount model.

Bohrn-Bawerk (1903) provided an explicit example of present value calculations using a

house purchase with twenty annual installments payments. Fisher ( 1907 and 1930) suggested four

alternative approaches for analyzing investments, which he claimed would yield the sarne results.

He argued that when confronted with multiple investments, one should pick the investment (a) that

has the highest present value at the market interest rate; (b) where the present value of the benefits

exceeded the present value of the costs the most: (c) with the 'rate of return on sacrifice' that most

exceeds the market interest rate or ( d) that, when compared to the next most costly investment,

yields a rate of return over cost that exceeds that market interest rate. The first two approaches

represent the NPV rule, the third is a variant of the !RR approach and the last is the marginal rate

oí return approach.

All the views expressed describe the DCF models, which is also called the absolute value

models. The absolute value models determine the value of a firm based on all its expected future

cash !lows discounted to the present value. The discount is based on an opportunity cost of capital,

which is sometimes called a discount rate, and is expressed as a percentage. There are four

alternatives of DCF models in practice, and theorists have long argued about the advantages and

disadvantages of each. The first is the equity free cash flows on an asset which are discounted at a

required rate ofreturn to get the value of the asset. The second one talks about the expected equity

free cash flows which are first adjusted for risk to arrive at risk-adjusted to ce1tainty-equivalent

cash flows, and then they are discounted by the risk-free rate so as to ascertain the value of the

asset. In the third place, is the Adjusted Present Value (APV), where a business is valued first

without the effects of debt using the firm free cash flows and later consider the marginal effect of
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borrowed money on the firm value; and lastly, valuation ofa business or asset can be as a function

of the excess returns (i e cc ·

1

· · ·

· ·, onom1c va ue added) we expect it to generate on its mvestments. The

various useable cash flows are;

I. Equity free cash flows (ECF) discounted at cost of equity

2. Certainty-equivalent-equity free cash flows (CEFCF) discounted at risk-free rate;

3. Firm free cash flows (FFCF) discounted at the WACC before tax (i.e., the adjusted present

value approach)

4. Excess returns (i.e., economic profit) discounted at the required return to equity;

II. Relative Valuation Approach

Relative valuation is a generic term that refers to the notion of comparing the price of an

asset to the market value of similar assets (Cohen, 2004). The relative value approach detennines

the value of a firm by discerning the prices of related companies usually called the guideline

companies that sell in the market. That is, the relative valuation estimates the value ofan asset by

looking at the pricing of comparable assets relative to a common variable like earnings, cash flows,

book value or sales. The observed prices serve as valuation benchmarks. From the prices, price

multiples such as the price-to-earnings or price-to-book value ratios are calculated.

furthermore, one or more price multiples are used to value the firm. For example, the

!

average price-to-earnings multiple of the guideline companies is applied to the subject firm's

earnings to estimate its value. Many price multiples can be calculated. Most are based on a

i

financial statement element such as a firm's earnings (price-to-earnings) or book value (price-to-

book value) but multiples can be based on other factors such as price-per-subscriber,price-to-cash
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flow. An advantage of this approach is that it provides information about how the market is

currently valuing securities at several levels, that is, the aggregate market, alternative industries,
and individual stocks within industries. It also generates alternative relative valuation ratios for the

aggregate market, for an industry relative to the market, and for an individual company relative to

the aggregate market, to its industry, and to other stocks in its industry. Its demerit is that it

provides information on current valuation only, and gives no clue on whether the current valuation

is appropriate. However, the relative valuation techniques are appropriate to consider when there

is a good set of comparable entities, and that the aggregate market and the guideline companies

are not either seriously undervalued or overvalued.

2.2 Theoretical Review

2.2.1 Dividend Discount Model (DDMJ

Gordon and Shapiro ( 1956) introduced the dividend discount model when they valued a

company's stock using an assumption of constant growth in payments a company makes to its

common equity shareholders. The dividend discount model has three key inputs which are;

dividend per share, the growth rate in dividend per share, and the required rate of return. The DOM

is a way of valuing a company based on the theory that the stock is worth the discounted sum of

all of its future dividend payments. ln other words, it is used to evaluate stocks based on the net

present value of the future dividends. The DOM is a quantitative method used for predicting the

price ofa company's stock based on the theory that its present-day price is worth the sum of all its

future dividends payments, when discounted back to their present value. The DOM attempts to

calculate the fair value of a stock irrespective of the prevailing market conditions, and takes into

consideration the dividend payout and the market expected returns. Financial theory states that the
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value of a stock is the worth of all the future cash flows expected to be generated by the firm

discounted by an appropriate risk-adjusted rate. We can use dividends as a measure of the cash

flows returned to the shareholder.

According to Terry and Keith (2007), one technique for valuing equities is to calculate the

present value of all the expected future dividends. Williams (1938); Gordon (1962); Fuller and

Hsia ( 1984) also confirmed that the best way to value equity securities is by estimating the present

value of the expected future cashflows. Damodaran (2006) reasoned that when investors buy stock

in publicly traded companies, they generally expect to get two types of cash flows namely, the

dividends during the holding period and an expected price at the end of the holding period, and

since the expected price is itself determined by future dividends, the value of a stock is the present

value of dividends through infinity. DOM prices a stock by adding its future cash flows discounted

by the required rate of return that an investor demands for the risk of owing the stock.

By this view, a share price is calculated with reference to estimated future annual dividend

payments in perpetuity, based on the assumptions of infinite stock holding period, since the

company is assumed to last forever. Although, equity values are generally considered to be a

function of expected future earnings, the dividend discounted models treat dividends as a proxy

for earnings and thus account for future earnings implicitly. Thus, DDM formula is given as the

'

intrinsic value being equal to the sum of present value of the dividends plus the value of stock sale

price.

Gordon and Shapiro (1956) stated three types of DOM

Zero Growth DDM: This assumes that all the dividends that are paid by the stock

remain one and sarne forever until infinite. Zero growth assumes that the dividend
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always stays the same. I.e., there is no growth in dividends. Therefore, the stock price

would be equal to the annual dividends divided by the required rate of return. Stock

Value= Annual Dividend/ Required Rate of Return. This is basically the same formula

for calculating the present value of perpetuity, and can be used to price preferred stock,

which pays a dividend that is a specified percentage of its par value. A stock based on

zero-growth model can still change in price if the required rate of return changes or

when perceived risk changes.

Constant Growth DDM: This is based on the assumption that dividends grow at a

fixed and constant percentage annually. The dividends are not variable and are constant

over time. This can also be called the Gordon Growth Model which assumes that

dividends grow by a specific percentage each year. Constant growth model can be

employed in valuing companies that are matured and whose dividends increase steadily

over the years. Growth rate in dividend is generally denoted as g, and the required rate

of return by Ke. One other key assumption is that the required rate of return (Ke) also

remains constant every year. Constant growth model gives the present value of an

infinite stream of dividends that are growing at a constant rate. The formula is given

as: Stock Value= Do(l+g) / (Ke-g) which is, D1 / (K,-g)

Where:

Di = value of dividend to be received next year

Do= value of dividend received this year

g
= growth rate of dividend
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Ke? discount rate

Variable Growth DOM or Non-Constant Growth: This model may divide the

growth into two or three phases. The first one will be a fast-initial phase, then a slower

transition phase and then ultimately ends with a lower rate for the infinite period. The

variable growth rate DOM is much closer to reality as compared to the other two types

of dividend discount models. This model solves the problems related to unsteady

dividends by assuming that the company will experience different growth phases.

2.2.2 Free Cash Flows Discount Model (FCFDM)

Damodaran (2006) submits that the value of an asset is a function of the expected cash

flows on that asset. He also submitted that asset with high and predictable cash flows should have

higher values than the asset with low and unstable cash flows. Free Cash Flow can be Free Cash

Flow to the entire firm (FCFF) or Free Cash Flow to equity only (FCFE). The FCFF is one prior

to the payment of interest to the debt holders and deducting funds needed for capital expenditures.

If the total firm's operating free cash flow is used, the appropriate discount rate to use is the

Weighted Average Cost of Capital (WACC). The total discounted value of the FCFF minus the

value of debt gives the value of equity. The value of a firm is equal to the present value of all cash

flows during the forecast period.

That is, Value of a firm= FCFF, I (l+WACC),

Where:

t?J lfthe firm's free cash flow is expected to experience perpetual constant growth rate, the value

can be obtained thus:
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Value of a firm = FCFF ( I +g) / WACC

However, no firm can grow at a stable rate forever and it is expected that free cash flows

and earnings growth must be equal, which is also not realistic. To handle this abnormality, a two-

stage growth model that allows for an initial phase where the growth rate is not a stable growth
rale and a subsequent steady state where the growth rate is stable and expected to remain so for

the long-term, was developed. Thus: Value of a firm= FCFF, / (1 +WACC), + {FCFFn+ 1/(WACC-
g)} I (l+WACC)n

Where:

t=l

Likewise, the direct valuation of equity using its free cash flow gives its value as n Value of Equity

= FCFEt/( I +Ke),

Where:

t= J, If the equity free cash flow is expected to experience perpetual constant growth rate on the

free cash flow, the value can be obtained thus:

Value of Equity = FCFE ( 1 +g) I Ke

If the FCFE is expected to experience a period of temporary supernormal growth and later has a

bl I h 2 tage growth model is used thus: n Value of Equity= FCFE, / (l+Ke), +sta e growt 1, t e -s

{FCFEn+II (Ke-g)} I (l+Ke)n

Where:
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Fl, FCFF = Free cash flow to the entire firm FCFE = Free cash flow to equity only W ACC =

Weighted Average Cost of Capi'tal K e f
· ·

l

· ·

d b f
·e = ost o equity capita t = time peno n = num er o time

period g
= growth rate. The forecast period is the time period for which the individual yearly cash

flows are input to the DCF formula. There are no fixed rules for determining the duration of the
forecast period, and cash flows after the forecast period can be represented by a fixed number such
as annual growth rates. The projected future continuing value is determined using the CFn (I +

gn) I (wacc - gn). The present value of the continuing value is then obtained by discounting the

projected future continuing value using (I + W ACCn).

2.2.3 Markowitz Portfolio Theory

Markowitz (1952) introduced the Markowitz theory which is a portfolio construction

theory that determines the minimumlevel of risk for an expected return. It assumes that investors

will favour a portfolio with a lower risk over a higher risk for the same level of return. In

Markowitz's model, an investor selects a po1tfolio at time t-1 that produces a stochastic return at

time t. Markowitz illustrates that through costless risk reduction, efficient portfolios can be formed

from the portfolio that dominate all other portfolios and assets in terms of risk reward

characteristics, resulting in what is referred to as the Markowitz efficient frontier. There are some

fundamental assumptions underlying the Markowitz model. The assumptions include complete

and frictionless markets, rational investors with a marginal disutility of wealth seeking maximum

utility, and investors utilizing the same information, basing their investment decisions on expected

1 d
·

k h
·

k 1·s defined as the standard deviation of expected returns.va ue an ns
,

w ere ns
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2.2.4 Capital Assets Pricing Model

Capital Asset Pricing Model (CAPM) is the theoretical framework with which this study
is built. CAPM is one of the earliest theories that build on the earlier work of Markowitz (1959)
on diversification and modern portfolio theory (Afolabi, et.al., 20 l 7). Oke (2013) stated that the
CAPM is an integral part of the development of the modern capital market theory and is an offshoot

of the general equilibrium models of the determination of the prices of capital assets under

conditions of uncertainty. Definitely, from the portfolio seminar works of Markowitz in 1952 and

I 959, a revolution was found in the theory of finance which laid the foundations of modern capital
market theory.

Another version of the CAPM was introduced by Black (1972), specifically different in

that it relaxed the assumption of unlimited borrowing and lending at the risk-free rate. However,

Black introduced the assumption that there are unrestricted short sales of risky assets. The

fundamental difference between the Sharpe-Lintner version of the model and the Black is in the

treatment of the zero beta assets, the asset uncorrelated with the market (Dayala 2012). In the

Sharpe-Lintner version this is the risk-free rate by default (RF), while in Black's model the only

condition is that this zero-beta asset should be less than the expected market return, so that the

premium for beta is positive. While relevant from an empirical angle because Black's model can
'

:

justify a flatter slope as a result of a higher zero beta asset, from a fundamental angle both models

h. ¡ ¡

·

t I The CAPM was found from the excellent work of Markowitz (1952 andare 1g 1 y cons1s en .

1959) which was on the model of po11folio choice and on Tobin's separation theorem (Tobin

1958),
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Markowitz's treatment f
·

0 ll1Vestor portfolio selection as a problem of utility maximization
under conditions of uncertai t

·

n Y is a path breaking contribution. Markowitz deals mainly with the
special case in which investor ,fi .

·pre e1 ences are assumed to be defined over the mean and van anee
of the probability distribution f ·

I

·
·

·0 sing e-penod portfolrn returns, but it is clear that he 1s aware of
the very special nature of thes ·

·
· ·e assumptions. Markow1tz's treatment of the portfolio problem 1s

completely normative but pos't·
·

1·
·

·
.. ·1 1ve imp 1cat1ons from his approach for the general eqm!Jbnum

models of asset prices are derived by Treynor (1961), Sharpe (1964), Lintner (1965), and Mossin
(1966). Sharpe and Lintner turn the Markowitz mean-variance portfolio model into a testable

prediction about the relation between risk and expected return by identifying a portfolio that must

be mean-variance efficient

ln Markowitz's model, an investor selects a portfolio at a previous period (time t-1) that

produces a stochastic return at t. The model assumes investors are risk averse and, when choosing

among portfolios, they care only about the mean and variance of their one-period investment

returns (Fama & French, 2004). As a result, investors choose "mean-variance-efficient" portfolios,

in the sense that the portfolios 1) minimize the variance of portfolio return, given expected return,

and 2) maximize expected return, given variance. Thus, the Markowitz approach is often called a

"mean-variance model'. The po1ifolio model provides an algebraic condition on asset weights in

mean-variance-efficient portfolios. The CAPM turns this algebraic statement into a testable

'. prediction about the relation between risk and expected return by identifying a portfolio that must
I

b ffi
• 'f t

·

5 are to clear the market of all assets. Sharpe (1964) and Lintner (1965)\ e e 1c1ent I asse pnce

dd k
•

. to the Markowitz model to identify a portfolio that must be mean-a two ey assumptions
•

.

h fi t umption is complete agreement. Given market clearing asset pricesvanance-effic1ent. T e irs ass

1

·

I

· int distribution of asset returns from·t -I to I.at t-
, mvestors agree on t 1e JO
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If this distribution is the tru h
- - -

d. ·b
· ? h" h I

e one-t at 1s, 1t 1s the 1stn ut1on ,rom w 1c t 1e returns we
use to test the model are drawn Th • · · · ·· e second assumption 1s that there 1s borrowmg and lendmg at a

risk-free rate, which is the s "
¡

·ame 1or a I investors and does not depend on the amount borrowed or
lent. Also, the CAPM provides

¡ t· ¡

· ·

¡

·

h" h
·a re a 1ve y accurate pred1ct10n of the re at1ons 1p t at exists

between a financial risk and the expected return (yield). The usefulness of the model lies in the

fact that, on the one hand it offers the possibility of comparison of different variants of placement
in the financial markets and, on the other hand, justifies the estimate on the scientific basis of the

expected future value of profits generated by a financial instrument Anghel and Paschia, (2013).
Investors who have a port fo lia of securities may like to add some more securities to the existing

portfolio in order to diversify or reduce the risks. So, it is appropriate to study the extent of risks

of a security in terms of its contribution to the riskiness of a pmtfolio. The capital Asset Pricing

Model (CAPM) measures the risk ofa security in relation to the portfolio. It considers the required

rate of return of a security in the light of its contribution to total portfolio risk. The CAPM holds

that only undiversifiable risk is relevant to the determination of expected return on any asset.

The CAPM was founded on some assumptions as provided by Sharpe (1964), Lintner

( 1965) and Moss in ( I 966). The investor is expected to be risk-averse, maximize utility of terminal

wealth, have similar expectations towards risk and retum, have identical time horizon for which

securities are bought and sold, and must have free access to all available information. Furthermore,

·

t d t have some risk-free assets with no investment restrictions, there must bemvestors are expec e o

. d I es and that the available assets must be fixed divisible. However,no transaction costs an ax
,

. . . f CAPM as opined by Roll ( 1977) is that market portfolio has a mean-among the cntte1sm o

.

d I et portfolio is unobservable in the real world.variance tautology an mar<
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Furthermore, the flaws in the CAPM include the following; in regressions the intercept is

consistently higher than the • ? •pioxy ,or the risk free rate (Douglas, 1969; Black, Jensen & Scholes,
1972; Miller & Scholes, 1972; Blume & Friend, 1973); and Fama & MacBeth, 1973), the relation
between beta and average return is too flat (Blume & Friend, 1973); Black, Jensen, & Scholes,

1972); ª11d Stambaugh, 1982), and there is strong evidence that other variables capture variation

in expected return missed by beta (Basu 1977).

Roll ( 1977) further argued that it is practically impossible to totally observe the Market

Portfolio; therefore, it is also impossible to test the validity of the CAPM and that every efficient

portfolio satisfies the CAPM equation exactly. Also, among other things based on pricing
anomalies and the assumption of significant psychological influences on investors' decision-

making processes, proponents from the area of behavioral finance question the relevance of the

assumption set, such as rational investors and efficient markets. Miller (1977) argued that it is an

impossible assumption that all investors have identical expectations of a future that is uncertain.

Ross (1977) arbitrage pricing theory allows for additional (macro-economic) factors with factor

specific betas to be included for the calculation of fair discount rates. Regardless, within the

I boundaries imposed by the underlying assumptions, the fundamental validity of the CAPM is fully

unscathed, and in spite of such contending models, the CAPM still is the dominant model and

paradigm for understanding Risk and Return in equilibrium, (Dayala, 2012).

2.2.5 Price-EarningsModel

It is model developed by Whit-beck Kisor in the 19th Century in order to test the

1

. .
·

bles like growth rate, dividend payment rate and risk in growth ratere at1onsh1p between vana •

•
.

• t hnique and indicate the impact of all three variables on the Price-usmg multiple regression ec

29



earnings ratio, the coefficient oft! • • .

I

o
· ·

h Idle equation 111d1cates that 1/o 111crease 111 growt rate wou cause
1.5 units of increase in the P/E rat·, . •

d' 'd d Id ¡

·

¡ 5
0, one percent 111crease m 1v1 en payout wou resu ts m .

unit increase in P/E ratio Hence the b
• •

d' h' h ¡ h' ¡ d' 'd d d
· a ove equation 111 reates 1g er growl 1, 1g 1er 1v1 en san

lower risk will results in high P/E and vice-versa.

The difficulties attached to the estimation of cash flows and the inability of companies to

pay dividends have led some investors to argue that the best way of valuing securities is by

discounting earnings or variants of earnings (Nwude, 20 ¡ O). Ohlson (1995) starts with the DOM
but adds on overlay of what he terms a clean surplus relation,· where the goodwill on the balance

sheet represents the present value of future abnormal earnings. He goes on to show that the value

of a stock can be written in terms of its book value and capitalized current earnings, adjusted for

dividends. Feltham and Ohlson ( I 995) build on the same argument to establish a relationship

between value and earnings. Penman and Sougiannis (l 997) also argue that Generally Agreed

Accounting Practice (GAAP) earning can be substituted for dividends in equity valuation, as long

as analysts reduce future earnings and book value to reflect dividend payments.

One other way to value equity securities is to value the entire business by discounting the

free cash flow to the firm at before-tax W ACC and then remove the debt value. The foundation of

the valuation of firm model is embedded in the work of Miller and Modighani (1958) where they

note that the value of a firm can be written as the present value of its after-tax operating cash flows.

I h
,

d
•

,·ned that a firm with a stable gro\\1h rate and that growth rate can ben t err stu y, 1t was op

· · · b iuedusingVe=FCFFn+1/(WACC-gn).susta111ed t11l perpetuity can e va

Where EFCFn+ I = Expected free cash flow to the finn next year

WACC = Weighted Average cost of Capital
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gn
= Growth rate in the free cash fl how to t e firm (Forever)

The general version oftl 1e model can be written as the present value of expected free cash
flows to the firm that is, Ye= FCFF, / (l+WACC), t=I. If the firm reaches a steady state after n

years and starts growing at a st bla e growth rate gn after that, the value of the film can be written
as Value of Operating Assets of the Firm= FCFF, / (1 +WACC) t + [FCFFn+ I / (WACC - gn),] /

(h-WACC), t = I.

2.3 Empirical Review

2.3.1 Empirical Evidence from Developed Economies

Nguyen, et.al. (2020) examined whether beta, proxied for systematic risk, should be

considered valid in the application of the CAPM at industry level for Australia using daily data on

2200 stocks listed on the Australian securities exchange from 2007 to 2016. The study employed

the ordinary least square method of data analysis and discovered that selection of portfolio

construction, estimating technique, and news about economic conditions significantly affects the

view whether or not beta should be considered as valid measure of systematic risk. This suggested

that CAPM is not applicable in pricing securities in the Australian stock market.

Garg (2019) looked at the impact of employing CAPM in estimating the performance of

the Nordic stock market. The study selected, through random sampling, 35 companies and

estimated data using the ordinary regression_ It was discovered in the study that the Nordic stock

k h d t. 1·sk of 99% lower than the index and that the Nordic stock outperformedmar et a a systema 1c r

th k , d t rn based on CAPM predictions. The study concluded that CAPM was
.

e mar et s expecte re u

'

not an accurate model to be used in measuring expected returns of investment in the Nordic

markets.
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Boyer, et.al, (20 I 7) had a ta kt .
.

¡ d f
·

¡ f h (
s o estimate the we1g ne average cost o capita o t ree 3)

Brazilian firms: Embraer, an aerospace conglomerate which earns approximately 20% of its
revenue from Brazil Brasil F d ,

· ·' 00 s, a 100d producer and processmg finn which earns about 40% of
its revenue from Brazil and V' v ·

·
· ·, ia areJo, a retail household appliances and electronics through

retail stores which earns all it ·

B
· · ·

· ·s revenue 111 raz1I. Est1111atmg a firm's cost of equity 1s a fundamental

component in determination of the overall cost of capital. In their study, five (5) different and

commonly used approaches to estimating the cost of equity for firms based in emerging market

were slated and then applied to the three (3) firms. The first approach was the use of the single
factor CAPM and assumes beta will capture country risk. In the second approach, the country risk

premium is added to the single factor CAPM while in the third approach, the country risk is

included in the risk-free rate. The fourth approach was calculated using the country specific equity

risk premium while the fifth approach employed lhe country weighted average based on where

revenue is generated. It was discovered in the study that for firms with significant country risk, the

first approach may underestimate the cost of equity for some firms. The study also revealed that

global beta was used in approaches I and 5 while local beta was employed in approaches 2, 3 and

4. Therefore, Via Varejo has a higher cost of equity, compared to the other approaches, since all

revenues are earned in Brazil.

Saporito (20 ¡ 7) examined the efficiency and the validity of the capital asset pricing model,

I
•

k h ti
. a sample period of 25 companies which were collected from the !SEat nsh stoc exc ange, OJ

d 200 I d 20 I ¡ The study divided the data collected into three sub-periods so asalabase between an ·

. •

d after the global financial crisis between 2007 and 2008. The studyto examme the pre, durmg an

.

1
e method of data analysis and it was discovered that the interceptemployed the ordmary east squar

h d. vered in the study that despite the statistically non-significancewas non-zero. It was fort er ,seo
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ofCAPM, the co-movement of.· k11s -return was more evident and positive during the crisis period
than in the other sub-periods Ti· ius, CAPM is not a valid model in helping to predict the asset
prices at Irish stock exchange.

Rossi (2016) had a comprehensive and critical literature review on the subject matter,
capital asset pricing model. The attraction of the CAPM is that it offers powerful intuitively
appealing predictions regardi I

·
· ·ng 10w to measure nsk and of the relat1onsh1p between expected

return and risk. It provides the methodology for quantifying risk and translating it into estimates
oí expected return on equity. The CAPM is based on the idea that not all risk should affect the

prices of securities or assets. lt provides an insight into the kind of risk that is relevant in affecting
return and also a methodological translation of risk into estimating expected return on equity.

Demircioglu (2015) investigated CAPM in Turkey based on the sources of information

i from the Istanbul stock exchange with emphasis on the cement and power generation and

distribution sectors. The study had a scope from January, 2012 to December, 2013 with 10

companies selected from both sectors. Using the ordinary least square, the study discovered that

CAPM is not applicable in Turkey cement and power generation and distribution sector.

Bod'a and Kanderová (2014) used monthly data of the USA S&P 500 index stock for 10

years that was between 2003 to 2012. The aim of the study was to check the linearity of the

I

·

11. b CAP'1 beta and stock returns. The study divided data into two subsequentre ations 1p etween n '

.

b eriods The ordinary least square model was used as the method ofnon-overlapping 5-year su P ·

d . . d' vered that there is no linear relationship between beta and stockata analysis and 11 was isco

:

. . . .

h CAPM was not applicable in valuing the stock in the S&P 500 market1eturns. This signified t at

. fCAPM was invalidated.because the linearity assumption °
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Jacek (2014) measured th e performance of construction companies listed on the Warsaw
stock exchange with respect to tw ct·rc .0

1 1erent portfolios: family and non-family controlled. In

confirming this objective the ¡· 1-, port o los were measured in three sub-periods: pre-crisis period:
ZOOG-2oo7; crisis period: 2008-2009; and post-crisis period: 2010-2012. It is to discover whether
the family-controlled firms d e

·un erper,ormed or outperformed their non-family-controlled peers in

terms of expected returns a d
·

1 E 1

·
·

·11 ns e -

mp oymg the Ordmary Least Square techrnquc, the study
discovered that the relationship between return and risk holds in the case of the Warsaw stock

i exchange. It was also discovered in the study that returns of family-controlled companies

significantly outperformed their non-family-controlled peers in the period of crisis.

Kozarevié and Dzafié (2014) studied to present the possibilities of applying the CAPM

model to determine the cost of capital for the company whose shares are quoted on the Sarajevo

stock exchange. The study period was from 2010 to 2012, using weekly data. The study employed

ordinary least square and found out that despite certain limitations, an approach to determining the

cost of capital through CAPM is still valid and usable in the Sarajevo stock exchange.

Bornholt (2013) tested CAPM by analyzing the three inefficiencies in the U.S. market

using 48 industries, from 1963 to 2009, finding and confirming that beta anomaly which was

d
·

d ti h t"oli'os composed by low beta stocks have higher average returns than the oneenve mm t e poi "

d. d b h CAPM However portfolios characterized by high beta stocks show a lowerpre 1cte y t e • '

d d ·e after 1993. Furthennore, the book-to-market equity anomaly, or
average return, ten s to re uc

.

b that firms with high book-to-market equity ratio have highervalue anomaly, which o serves

,h· I h ve a lower ratio, can be ignored if it is estimated the industryaverage return than those \\ 1c 1 a

tum anomaly, where the stocks with high average returns incost of equity and lastly, the momcn

. .

h rage returns in the next period continues through all the periodone penad show h1g er ave

34



examined. The study exerted th t Ca APM fails its application to industries but it is more appropriate
for stocks.

Acqua, et.al. (2012) exam in d th - • ·

h
·

d
·

J

• ·e e reasons for differences 111 t e m usina compos1t1on
between two stock market indices, the Italian FTSE MIB and the Chinese Shanghai Composite
Stock Exchange. A specific· p ¡· 1· f h

·
· · ..a P 1ca 1011 o t e CAPM 111 emergmg capital markets, and spec1flcally

the effects of the industrial structure of a stock market on industry betas was the objective of the

study. Weekly observations were taken from 40 active companies in the Italian FTSE MIB and

980 observations from the Shanghai composite stock market which makes a total number of l 020

of companies. Observations included three types of original data across ten different industrial

sectors for a period of five years between January, 2007 and December, 2011, for a total of 256

weeks. The study revealed that it is possible to strengthen the intuition that structural differences

in the industrial composition and the inherent riskiness of the two countries exist. The study firstly

found that the industrial composition of a stock market yields valuable information about a

country's economy. Secondly, a statistically significant cross-country difference in average

industry betas in all the IO industrial sectors analyzed is identified. The study concluded by

countering the economic intuition that returns in emerging markets are riskier due to the unstable

·

d ¡·1· ¡ e11vironment and should therefore be associated with higher betas.econom 1c an po 1 1ca ,

. •

d 8 t' (2011) examined the existence ofan unconditional relationship betweenBilgrn an as 1

-

b ¡ tock exchange. The study collected data from the !SE website for abeta and returns m Jstan u s

.
_ 2006 to December, 2010) which was divided into 23 months sub-penad of :, years (January,

- •

¡ testing approach developed by Fama and MacBeth, the studyperiods. Using an uncond1t10na

.
·

gful relationship between betas and risk premiums, therefore
discovered that there was no meanm

CAPM is not valid in ISE over the sample period.
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Novak and Petr (2004) .

studied the impact of CAPM beta, market value of equity and
momentum on stock return on the St kh 1

oc om stock exchange. The study also employed ordinary
least square and discovered th t · · ·a none of the factors, including CAPM beta was significant m

explaining stock returns on ti s kh . .1e toe aim stock exchange market. This study also discovered that
CAPM was not valid in valuin th k k . .g e stoc mar et pnces rn the Stockholm stock market.

2.3.2 Empirical Evidence from Developing Economies

Anwar and Kumar (20 I 8) looked at the Indian stock market with the aim to test whether
the assumptions of CAPM holds in the market, using NIFTY 50 companies from 2009 to 2016.

The study made use of time series regression to determine stocks' beta and eros-sectional

regression to assess the relationship between beta and stock returns. The study's data was

subcategorized into portfolios based on size and value. The results indicated that CAPM beta was

not robust in explaining stock returns of the NIFTY 50 companies. The study discovered that

CAPM did not hold in the Indian stock market.

Sreenu (20 J 8) used the Indian stock exchange market to test the three-factor model of Fama

using daily and annual average data of 54 companies between 20 I O and 2016. The study developed

regression models for both the CAPM and Fama models. The results indicated that the intercepts

of both models were statistically not significant. This showed that CAPM was applicable in pricing

. . .

c1· t k market since an insignificant coefficient implies that beta is the onlysecurities m the ln ian s oc

factor explaining variability ofreturns.

(2017) tudied the validity ofCAPM and the Fama French Three-Factor
Karp and Vuuren s

.

J h sburg stock market. The study employed data of 46 companiesmodel in the South African o anne

. zo 15 they constructed portfolios using an annual sorting procedurelisted on the JSE from 201 O to '

.
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based on size and book-to-ma k
l

.
· · ·r et. twas discovered in the study that CAPM 1s poor m explaming

stock returns.

Lee, Cheng and Chon (2016)
.

.g exam med the context of the emerging markets, by analyzmg
the Kuala Lumpur Stock Exchange (KLSE) and its 60 stocks from 20 I O to 2014, using weekly
data. The study discovered ti at CAPM · ·1 seems to be a good predictor of the stock prices. The study
also discovered by using t

J
•

·

• •' wo-p iase reg1ess1on, that beta results pos1t1vely related to the expected
return and it is confirmed a linear relationship. This implies that investors could use CAPM to

estimate and predict the systematic risk and prices of stocks in the Malaysia stock market.

Elbannan (2015) had a review of the basic theory of the capital asset pricing model in order

to shed the light on the model by discussing the assumptions, the evolution of the Sharpe and

Lintner model, and reviewing the literature on lhe relaxation of model assumptions and the

critiques of the CAPM. Markowitz ( 1959) model suggests that investors choose a portfolio that

will minimize the variance of portfolio return, given a specific level of variance. Sharpe (1964)

and Lintner (1965) extended the work of Markowitz which depends on the tradeoffbetween risk

and return, and introduce their models with two additional assumptions. The first assumption is

borrowing and lending at a risk-free rate and the second assumption is that all investors have

I t t·ions which results in estimating identical probability distribution for future1omogenous expec a

return. In contrast to the CAPM, the APT contends that there ate many factors that affect returns.

. ti CAPM and APT is based on a linear return generating process as aThe differences between 1e

. . •
•

I

• uires utility assumptions nor is it restricted to a single period.first pnnc1ple, and 1t ne1t 1e1 req

.
•

¡ barked on a study to detennine the factors affecting the equityFaris (2010) priman Y em

k d econdarily it was to identify whether there is a significantreturn of studied banks stoc an s '
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relationship between return f 1·0 isted commercial banks with some microeconomic factors. The

scope of thc study was between 2005 to 2008 and data were collected from the Amman Stock

Exchange (ASE) and the list d b k ,e an s annual reports. The study was modelled using the Ordinary
Least Square method. Thus the d d' epen ent variable is the market price of stock while the

independent variables were t ·ne asset value per share, dividend percentage, earnmgs per share,

lending interest rate intlat'o t d
·

·' ' 1 11 ra e, an gross domestic product. The study discovered that the

factors affecting asset prices a1·e nL d
·

I 'bl Tl b
·

d
·11nerous an 1nexrnusli e. 1e factors can e categorize mto

firm (bank), industry, country and international or market and non-market factors, and economic

and non-economic factors. It was also discovered in the study that a highly positive and significant

relationship existed between market price of stock and net asset value per share; market price of

stock dividend percentage gross domestic product, and negative significant relationship is found

on inflation and lending interest rate.

Sehgal and Pandey (20 I O) embarked on the study with the view to understanding which

standalone value driver is best for forecasting prices, and to evaluate whether the combination of

value drivers forecasts prices better than standalone value drivers. The study explored 13 sectors

of the Bombay Stock Market out of20 major sectors, covering 145 companies which accounts for

about 75% of the market capitalization as well as trading activities in India. In their study which

d h
·

d 1990 to 2007 data comprising yearly value drivers on a per-share basis, thatcovere t e peno , '

I
d ash flows have been extracted from Thomson-Reuters Datastrcamis, EPS, BV, sa es an e ,

te the forecasted price, the Ordinary Least Square estimation wasSoftware. In order to compu

. d
·

the study that the price to earnings ratio provides the best priceemployed. It was d1scovere m

1 ectors In the combination of four multiples pairwise in providingforecast for most of the samp es ·

. . " ecast the BY-sales combination provides the best forecast resultsinformation about future price ,or '
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both al the sectoral level and at 1tie market level. Therefore, the study concluded that the PIE ratio
is the best standalone multi leP outperformed BY-sales, which is the best value driver combination
in terms of pricing error minimization.

The determination of th .

e specific macroeconomic variables affecting the pricing of
securities in the Lithuanian economy is the main thrust of the study embarked on by
Tvaronaviciene and Michailova (2006) Aft

1

· · ·

t· h d-?? I

·
. er a compre 1ens1ved1scuss1011 o t e 1uerent t ,eones

of S!ock prices, the study employed the multiple regression analysis. The following
macroeconomic variables were considered in their study: foreign direct investment, state budget
revenue. state budget expenditure, gross domestic product at current prices, consume prices index,

broad money supply, average profitability of government bonds, and inflation. The study found

that stock market reacts to various leading indicator series, the most impmtant of which are money

supply, inflation rate. GDP, CPI, FD!, and government bond's profitability.

James (2002) in his study attempted to shed more light on the impact that stock markets

have had on China's economic development. The study had a scope that was between 1991 and

1998 and data were analyzed using the ordinary least square, specifically to check for the efficient

k h th
· Tlie findings of his study revealed that stock m?rket in China has not reallymar et ypo es1s. ·

I
I d

•

1

·

developmental process. It was discovered that the continual usage and1e pe 111 t 1e economic

.

k k t nly has helped in the raising of funds and modernization and has notpromotion of stoc mar e o

E
·

5 (SOEs) neither has it significantly improved the efficiency withpromoted State Owned nterpnse

d
·

the Chinese economy.which capital is allocate 111

·ned a general review of studies made by different authors onBruner et al. (2002) exami

ding to them. there was no general single best practice for the
capital assets pricing model. Accor ·
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valuation of assets and securitie ·

.s In em erg mg economies unlike the developed economies that have
seem to converge on mainstr .earn valuation practices. There are also some distinguishing
characteristics between the em ·

erging markets and developed markets in the areas of transparency
in accounting, liquidity corru t' • •

' P ion, volat1 lity, governance, taxes, and even transaction costs. It is

important to state that these dim ·

erences 111 characteristics are likely to affect the valuation ofa firm.
Bruner el al defined the value of a firm as the sum of its current assets and the value of its future

prospects. It is therefore imper t' d ·a ive to un erstand by proper and accurate informat10n, the present
condition of the firm and its future prospects so that a more accurate and fair valuation can be

made. Transparency is a vital characteristic if accounting information is to be considered useful in

the determination of the value ofa firm. The valuation of firms in any market also depends on the

degree to which investors' rights are protected.

Benn (200 I) analyzed the technological and economic forces driving change in the

securities trading industry, and also examines the implications for developing markets. The study

discovered that modern telecommunications infrastructure is imp01tant for taking full advantage

of the latest trading and settlement technology. Particularly, it helps in eliminating distance costs

and facilitates the widest possible network of direct market participants.

O k I (1996) revisited the relevant theories and evidences regarding theng rutara <Sa

·

e .

ffi
•

t ·t ¡ markets The study explored the normative theory of perfect capital1111ormat1onale 1c1en cap1 a · ·

.
• frandom walk the martingale theory, and various forms of marketmarkets, the stochastic notion o '

efficiency under the efficient markets' hypothesis. Ongkrutaraksa concluded for the area of

that there is little evid?nce that stock prices exhibitinformational efficient capital markets

d b ed to predict their future movement. However, stock pricesconsistent patterns that coul e us

,

d drift with random fluctuations around these trends. The study· tend to follow a Jong-run upwar
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further found out that new in? .

onnatmn sets that are not yet reflected in stock prices have
tremendous value for those ac .

quirers to be able to realize abnormal returns.

2.3.3 Empirical Evidence from N' .

1gena

Afolabi,eta/(20l7)d d ..· · iscussc the effect oi capital asset pricing model on the monthly
stock values of 20 listed firm

·

N' ·

· ..
s 1n 1gena and also assessed the correlation between capital pncmg

asset model and the Nigerian stock exchange. 11 O stock returns of firms which form part of the
formation of the NSE all-share Index for the period of January, 2006 to December, 2015 were
obtained and used in achieving the objectives of the study. The All-Share Index represents the

market weighted value and it also reflects the general trends of the Nigerian stock market. On

employing the ordinary least square method of data analysis, it was discovered in the study that

CAPM assumption of higher returns attributed to higher beta is found to be valid in the Nigerian
stock market but invalidates the assumption that the intercept equals zero and also the assumption

that the slope of the SML should be equal to the excess return on the market portfolio was also

found to be invalidated. It was concluded in the study of Afolabi et al that the CAPM is not

applicable in the NSE as there was no evidence of correlation between the NSE and CAPM.

Herbert, Nwude and Onyilo (2017) aimed at determining the beta coefficients of the equity

t I h N.
·

Stock Exchange with sectoral focus on the chemicals and paints industry.s OC(S on t e 1genan ,

D .1
.

1.
,,

11 oted chemicals and paints industry was used to detennine the return ona¡ y official 1st ,or 1e qu

NSE' composite market index, the All-Share Index between January 2000the market through the , s

d . employed the use of the Ordinary Least Square (OLS) and it wasand December 20 I 2. The stu Y

t ks in the chemicals and paints industry exhibited risky featuresdiscovered in the study that s oc

during the period of study.
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Bashir and Ahmad (2016) .

examined the impact of the Nigerian capital market performance
indicators on the economic gr th fow O the Nigerian economy using three perfonnance indicators
namelv; Market capitalization d y 1

· an a ue of transaction. In measuring the growth in the economy,
the Gross Domestic Product was u dse as a proxy. In the study which covers the period of2005 and
ZO 14, the study revealed that the capital market indicators have an insignificant impact on
economic growth using the Ord· • L ·llla1y east Square and A NOVA method. Bashir and Ahmad also
found that while value of tra 1· · ·

·nsac 1011 exerted a negative influence on economic growth, market

capitalization is found to have a positive impact on economic growth. It was therefore suggested
in their study that the Nigerian stock market should encourage companies to raise fund so that the

stock market performance indicators can be improved and thus, economic growth in the country
would be on the increase too. It was also recommended that transparency should be upheld so that

investors can be more confident in transacting with the stock market.

Akinmulegun (2015) investigated the theoretical underpin of the relationship between an

investment's risk and return in the context of Capital Asset Pricing Model between 1985 to 2014.

The study aimed at conducting and empirically test whether the standard form of CAPM is valid

in the context of the Nigerian Stock Exchange (NSE). The study used ordinary least square method

fd I

·

d d" covered that credence to the linear structure of the CAPM equation; thereo ata ana ys1s an 1s

·
.

I

·

h" between risk and return of a portfolio. The study also found that theexist a !mear re at1ons 1p

. .

d
·

ti N"gerian stock market between the periods under investigation.CAPM 1s not venfie m 1e 1

. (20l3) invcstiuated the impact of capital market on the economic grov.1hEdam e and 0km o "

. k like Nigeria. Numerous and well obvious transfo1mations haveprocess in an emergmg mar et

. . ital market over the years. Thus, the study established a linkagebeen observed in the Nigerian cap

ic growth as a central position in development. The studybetween capital market and econom
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employed the neoclassical growth model which specifies output as a linear function of Labour (L),
Capital (K) and lhe index oft h

1
ec no ogy (A). The model was specified as GDP being a function of

capital market capitalization b'num er of deals, value of transaction, and interest rate. The result of
their study revealed that u

·

smg a scope of 1970 to 20 l O, there is a positive relationship between
market capitalization and economic growtl

.

N' .

1 m ·1gena. Similarly, the number of deals also exerts
a positive relationship with econoin·1 g. .?¡

·

N' ·
·

I

·

h'
·

¡· d
c 1m,. 1 m 1gena. However, a negative re at1ons 1p 1s oun

i

between interest rate and economic growth in Nigeria.

Oke (2013) examined the validity or otherwise of the propositions of the CAPM in the

Nigerian stock market in the aftermath of the global economic crisis. In his study, the test was

conducted using weekly data for a period of three years from January, 2007 to February, 20 IO.

Using the ordinary least square method, data were obtained from the Nigerian stock exchange

market. The study found that in applying the CAPM to the Nigerian stock market, stock returns

from 11 O companies listed on the floor of the Nigerian stock market invalidate the CAPM's

predictions that higher risk (beta) is associated with a higher level of return and that the intercept

should be equal to zero when estimating SML is also invalidated.

Lawal and Okuno la (2012) tested whether stock market prices granger causes stock market

operations and economic growth. Their study saw stock price regressed on interest rate, inflation

rate, fiscal deficit, exchange rate, money supply, gross domestic product, market capitalization,

and volume of total transaction of the Nigerian stock exchange. The study employed the use of the

Error Correction Model and it was discovered that the present stock price adjusts rapidly to

h
. .

·

fl tion rate exchange rate, broad money supply, gross domestic product,e anges m mterest rate, m a ,

k . . .

d ti e volume of transaction. It was also discovered in their study that amar et cap1tahzat1on an 1

. . . .

1 ¡· nship exists between stock prices and interest rate. On the issue ofnegative 111s1gmficant re a 10
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causali1y, the study revealed II h
.lat t ere is a unidirectional relationship between exchange rate and

stock price with the direction f .0 causality running from exchange rate to stock price. Also, stock
prices can be used to determi .ne or predict money supply, stock prices ganger causes volume of

, transaction whereas gross d
·

,
' omestic product granger causes stock prices in the Nigerian stock

market. 1 t was therefore important t
.

.

o invigorate and strengthen the financial market by
encouraginumore companies t ¡· d . . .

0 0 get 1ste on the floor of the market. It 1s also imperan ve to monitor
stock prices so as to prevent v I r1· ·

h
·

·
·O a 1 1ty 111 t e pnces which could drastically affect the performance

of the stock exchange market.

Osamwonyi and Asein (2012) attempted to empirically examine within the CAPM
framework the relationship between market risk proxy by beta and security return within the

Nigerian capital market for the period 200 I to 2005. The study made use of quarterly data gotten

from the CBN and the financial statements of the selected listed firms in the Nigerian stock market;

the study was tested using the Ordinary Least Square and it was discovered in the study that I O

i out of a total 14 listed companies conform to the CAPM relationship between beta and return. This

means that a significant positive relationship exists between security returns and risk in the

Nigerian capital market. Osamwonyi and Asein therefore recommended that investors and

portfolio managers should improve the methods employed in optimizing their portfolios even as

the market rewards market risk significantly.
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2.4 Summary of E · ·mpincal Review of Literature

Table 2.1 Summary of Empirical Review

/11 : Autho-:r _

Objective(s) Method
í

Nguyen, Yu Yo aiid
McAleer (2020)

, Should beta be considered OLS
valid in the application of
the CAPM at industry
level in Australia?

Gard (2019) Impact of employing OLS
CAPM in estimating the
performance of the Nodic
stock market.

Anwar
(2018)

and Kumar The study aimed to test OLS
whether the assumptions
of CAPM holds in the

·

market

Boyer, et.al. (2017) Effect of weighted OLS

average cost of capital on
three Brazilian firms.

Saporito (2017) efficiency and the validity OLS
of the capital asset pricing
model at Irish stock

exchange.

Results

selection of portfolio
construction,
estimating technique,
and news about
economic conditions
significantly affects
the view whether or
not beta should be
considered as valid
measure of systematic
risk.

CAPM was not an
accurate model to be
used in measuring
expected returns of
investment in the
Nordic stock market.

The study discovered
that CAPM did not
hold in the Indian
stock market.

It was discovered that
different approach to
valuation affect the
firms differently.

It was discovered in
the study that despite
the statistically non-
significance of
CAPM, the co-
movement of risk-
return was more
evident and positive
during the crisis
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i

r
r- Rossi ('-:::2--::0--::1--::6-)--?itical review of -

¡
literature 011 CAPM

í. Demircioglu (2015) CAPM in Turkey based OLS
on the sources of
information from the
Istanbul stock exchange
with emphasis on the
cement and power
generation and
distribution sectors.

Bod'a and
(2014)

Jacek (2014)

Kanderová

possibilities of applying OLS
the CAPM model to
determine the cost of

capital for the company
whose shares are quoted
on the Sarajevo stock

exchange.

¡---- ------,C?A•PÍYMM;;;andinefficiencies OLS
· Bornholt (20 I 3)

in the U.S. market.

Kozarevié
(2014)

and Dzafié

linearity of the

'¡
OLS

relationship between
CAPM beta and stock
returns.

Performance of

I
OLS

construction companies
listed on the Warsaw
stock exchange

I period than in the
other sub-periods.

CAPM is based on the
idea that not all risk
should affect prices of
securities.

CAPM is not
applicable in Turkey
cement and power
generation and
distribution sector.

there is no linear
relationship between
beta and stock returns.
This signified that
CAPM was not
applicable in valuing
the stock in the S&P
500 market.

Returns of family-
controlled companies
significantly
outperformed their
non-family-controlled
peers.

CAPM is still valid
and usable
Sarajevo
exchange.

in the
stock

The study exerted that
CAPM fails its
application to
industries but it is

more appropriate for
stocks
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i
'

k-
I

?

Acqua, et. al. (2012)
Rea_sons f?r differences in

I
OLSthe industrial composition

between the Italian FTSEMIB and Chinese
Shanghai composite stock
exchange.

Bilgin and 13asti (2011) existence of an OLS
unconditional
relationship between beta
and returns in Istanbul
stock exchange.

impact of CAPM beta, OLS
market value of equity
and momentum on stock

I
return on the Stockholm

Istock exchange

Mdence from Developing Economies

Novak and Petr (2004)

I Anwar
(2018)

and

-f----____
'5. Sreenu (2018)

Kumar The study aimed to test

I
OLS

whether the assumptions
of CAPM holds in the .

market

The three-factor model of OLS
Fama and the Indian stock

exchange market.

;:----__
?-:-::-::-;-;7;-;--) ----:-v:;:-al¡¡;idi;,ity?of CAPM and the OLS6,

Karp and Vuuren (20I
Fama French Three-
Factor model in the South

African Johannesburg

stock market.

I
Economic intuition
that returns in

emerging markets are
risker due to unstable
economic and political ,

environment is [
countered.

there was no
meaningful
relationship between
betas and risk
premiums, therefore
CAPM is not valid in
!SE over the sample
period

CAPM was not valid
in valuing the stock
market prices in the
Stockholm stock
market.

The study discovered
that CAPM did not
hold in the Indian
stock market.

CAPM was applicable
in pricing securities in
the Indian stock
market since an
insignificant
coefficient implies
that beta is the only
factor explaining
variability ofreturns.

CAPM is poor in
explaining stock
returns.
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? Lee, et.a1/l?('.z2001(16i)) rc:;;_-¡;;;.--;---:------
L

APM and the Kuala Two-phase [
investors could useumpur stock exchange. regression CAPM to estimate and
predict the systematic
risk and prices of
stocks in the Malaysia
stock market.-

8 Elbannan((22001'.l55)) r.R?:::;:-:----;:--:---c-----eview of the basic -

theory of CAPM

19. Faris (20 I O) Factors affecting the OLS
equity return of stocks in
Amman stock exchange

!O. Sehgal & Pandey (20 1 O) To evaluate whether the OLS
combination of value
drivers forecast prices
better than standalone
value drivers.

r------ j Tvaronaviciene

j Michailova (2006)
and Specific

variables

pricing of
Lithuanian

::-----_
2· James (2004)

macroeconomic
affecting

securities in

Impact of stock market OLS

development on China's

economic development

f-----.

Bruner, et.al. (2002)

OLS

Review of general OLS

empirical studies on

CAPM across different

developed .

and

developing economies

The difference
between CAPM and
APT is based on a

linear return
generating process as

Ia first principle.

Highly significant and
positive relationship
existed between
market price of stock
and net asset value per
share.

PIE ratio is the best
standalone multiple
which outperformed
BY-sales, which ís the
best value driver
combination.

Stock market react to
various leading
indicators, the most
important of which is

money supply.

Firm, industry,
country, and
international market
and non-market
factors affect China's
economic

development.

Valuation of stocks in
any market depends
on the degree to which
investors' right are

protected.
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?4- Benn c2icoiooT1})----??::;-.:-:-;---;---?'
Technological and
economic forces driving
cha,:ge in the securities
trading industry in
developing markets

OLS
I
Modern

??

telecommunications
infrastructure is

important for taking
advantage of the latest
trading and settlement

-;;j??qcj?---;-----.,.-;-------?- technology.? Ongkrutaraksa ( 1996) I

[A revisit of relevant Correlation Stock prices tend to 1

theories and evidences follow a long-run
regarding the upward drift and that

I
informational efficient new information sets
capital market that are not yet

reflected m stock
prices have
tremendous value for
those acquires to be
able to realie abnormal
returns.

lvidcncc from Nigeria
:6. A folabi et al. (20 I 7)

-e:¡--- Herbert, Nwude,
Onyilo (2017)

I

y---- Basir and Aluned (2016)

Examine the effect of OLS
CAPM on monthly stock
values of listed firms in

Nigeria.

and Determmmg the beta OLS
coefficient of the equity
stocks on the Nigeria
stock exchange

Examined the impact of OLS

the Nigeria capital market

performance indicators

011 the economic growth

f-------
Akinmulegun (2015) Theoretical underpin of

the relationship between

811 investment risk and

,

return.

OLS

I
CAPM is not
applicable in the NSE
as there was no
evidence of
correlation between
the NSE and CAPM.

Stock in the chemicals
and paints industry
exhibited risky
features.

Capital market
indicators have an
insignificant impact
on economic growth.

CAPM is not verified
in the Nigerian stock
market even though
there exist a linear
relationship between
risk and return.
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Edame and Okoro (20! 3) : Examined the impact of
capital market on the
economic growth process

-
JI. Okc(201? p., •.,:;:;,:.?:;:------;-:-:;----Exammed the validity or OLS

otherwise of the
propositions of the
CAPM in the Nigeria
stock market

Lawal
-:an;:::d:¡----,O:;¡k-;-;L-::,n:::o:,la-::----;:D?o-e_s_s_to-c7k-,-n-a?rk_e_t-price-;-ECM(2012) granger cause stock

operations and economic
growth

JJ.

OLS

Osarnwonyi and Asein Examined the OLS
(2012) relationship between

market risk and securi(Y
return

-- I

Source: Researcher's Compilation (2020).

I
There is a positive
relationship between
market capitalization
and economic growth
in Nigeria.

The CAPM is not
applicable in the
Nigerian stock market.

There is

unidirectional
relationship between
exchange rate and
stock prices.

There is a significant
positive relationship
between security
returns and risk in the
Nigerian capital
market.
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2.5 Gaps in the Literature

The following gaps have been identif d,e from the review of the summarized literature in Table 2.1

I. From the reviewed literatur de, an to the best of the researcher's knowledge, an assessment
of the valuation and pric· f •

.

.mg O equ lly secumy has not been explored in the Oil and Gas
industry of the Nigerian stock exchange market.

2. Studies reviewed have used several methods ranging around CAPM and the OLS, however,
this study used the Chow's test to examine whether there is any statistical difference in the

mean values of expected return and actual return in the oil and gas industry.

3. Many of the reviewed literature has focused more on the risk-return trade off, i.e., the

relationship between risk and return of an asset. This study will also take a look at the

relationship that exists between the return on the whole of the market and the return of the

individual companies in the industry.
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2.6 Conceptual Framework

Asset Pricing Model
IMarket

Factor]:-::----.-----------r.::-:---------,L
?'-

Capital Asset Pricing Model

?'
¡industry

Factor]?:,;,
), ,,b,rn,e "'""""'"' _J?

I Firm Factor 7?--- _ --", r;:-:::::-::-::
--

?, ? ª".'1
French Three Model_J'------\

',\\
' \\

?lítica/ Factor I??________"_:_\c;;ce-EarningsModel

Figure 2.1 Conceptual framework showing the relationship between models reviewed and

effect on stock returns.
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CHAPTERTHREE

DATA ANO METHODS

3.1 Theoretical Framework

The study employs the Capital A ..sset Pncing M d ¡

.

h0 e wit the following framework;

Dependent Variable
Independent Variables

Expected
Return (ER)

?reerat?
__L

?ockbeta0
_l-

?ketRet?

1?ndpershar?
Actual Return

(AR)

?ice per sh?
Figure 3.1

.
.

b t en the dependent variable and independentvariables.
Relatwnsh1p e we
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J.2 Research Design

The research design for this study is ex-post facto design because the study used
information which is readily available a d b

.n ° tamed from reliable sources, to analyze and validate
the research hypotheses for inferen .

.ce pui pose. ln this type of research design, the researcher has
no control over the variables.

3.3 Nature and Sources of Data

The data that was employed in this study were secondary in nature. The study computed
monthly average prices of each of the firms in the industry for 72 months (2012-2018) using the

daily market prices of the firms' ordinary shares from 2012 to 2018. Furthermore, the following
information were used to compute the required rates of returns of the firms in the Oil and Gas

industry:

the dividends of the oil and gas firms from 2012-2018,

I f 't rice appreciation or depreciation of the subject oil and gas firmsii. t 1e rates o equt y p

from 2012-20 l 8, etc.

d t are used These are: market prices, dividends per shareTherefore, the following relevant ª ª ·

d ta were extracted and computed from the financialhistory, and dividends yields. These ª

fi hich are listed on the Nigeria Stock Exchange (NSE)statements of the selected Oil and Gas trms w

..
1 Bulletin from 2012 to 2018.

and Central Bank of Nigeria Statisttca

3.4 Population and Sample

f II quoted Oil and Gas firms in Nigerian Stockade up O a
The study population were m

12 to December 2018. A total of twelve (12) firms are
I: .

d January 20
Xchange market for the peno
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uoted on the floor of the Nigerian St k E
q oc

xchange between the study periods. These firms are;11 (Mobil) Ple., Anino International Pie., Capital Oil Ple., Conoil Ple., Eterna Ple., Forte Oil Ple.,
Japaul Oil ª11d Maritine Service Ple .. MRS Oil Nigeria Pie., Oando Ple., Rak Unity Pet. Comp.
Pie., Seplat Petroleum Development Comp. Pie., and Total Nigeria Ple. However, eight (8) firms
were selected based on the availability of information on these firms. Also, some of these firms
became listed after the year 20!2 while others have been delisted by the stock market before the
year 2018. The following firms were therefore selected based on the availability of complete
information; l l (Mobil) Ple., Conoil Ple., Eterna Ple., Fo1te Oil Ple., Japaul Oil and Maritme
Service Ple., MRS Oil Nigeria Ple., Oando Ple., and Total Nigeria Ple.

3.5 Model Specification

This study, in order to achieve the first objective, employed the CAPM which was built by

Sharpe (1964), Lintner (1965), and Mossin (1966) and adopted by Mohammad (2017); Boyer,
· Al· ¡ un (2015)· Elbannan (2015); Mashriki and Shehab (2014);

el.al. (20 I 7); Rossi (20 l 6); <mmu eg ,

0ke (2013): Hasan, et.al. (2011); ªnd Nwude (20!0).

The model is stated as;

R,, ?Rn+ p {Rm, - R¡,} (3.1)

Where;

•1 d gas firm at time t•

d ·vidual 01 anR.,, represents the return on m 1

d ¡ Government Treasury Bill rate at time troxy by the Fe era
Rtt represents the risk-free rate asp

b the equity market All Share Index (AS!) ath' h wi11 be proxy yRm, is the return on the market w ic

1irnet

j,
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A1 is the stock beta (a measur fV'
e o syst .

ematic risk) oft .
. .he individual oil and gas firm at time t.

furthermore, the second dan third objectives of· the study were achieved through the model;

R,
? f (Rmt, Bit),

Econometrically, R,, =
Ào + 1 R ,'-l nu+ A.2?l +

µ¡

(3.2)

(3.3)

Where;

R11 is the return on the individual firm

Rm1 is the market return

p¡, is the beta factor of the individual firm

)?. À1,and À2 are parameters to be estimated

µ1 is the stochastic error term.

3.6 Measurement of Variables

In this study, the required rate of return was derived based on the Capital Asset Pricing

Model (CAPM). The expected required returns of the firms were calculated based on the CAPM

and it was compared with the actual return of the firms to check whether the stocks were properly

Valued and priced. It was therefore necessary to derive values for each of the variables in the

CAPM equation.

3•6,1 Method of Data Analysis

I
, . b' (ve which was to determine the method of valuation that is

n ach1evmg the first o 1ec 1

SUitab]
.

. . .

d G Industry, under the CAPM, different techniques were adopted.
e in the Nigerian 01I an as
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F. st the study made use of the trend
1

.

ir
ana Ysis

(Mohammad, 2017; Herbert, Nwude, & Onyilo,,oJ7) the chow's model testing of difti" '

erence of two means, and the comparison of actual return_.th expected return of the CAPM ·

d
WI

in or er to check whether the oil and gas equity is properly
priced or otherwise (Nwude, 20 JO).

The second and the third objectives were achieved through employing a panel data ordinary
least square regression as adopted by Mashriki and Shehab (2014) and Mohammad (2017), the
student t-test as well as the F-test. Specifically, the study employed the Random Effect Model
which was based on the assumption that variations across entitles is assumed to be random and
uncorrelated with the independent variables included in the model (Green, 2008).

The random effect is given as:

(3.4)

Where Y,1 is the dependent variable (return on individual firm) at time t,

.

the market and individual stock beta) at time,X,1 is the independent variable (return on

µ11 is the between-entity error, ªnd

E,1 is the within-entity error.

3.7. Estimation of the Variables

. , E ected Rate of Return37 d' 'dua!Firms xp· ,J Estimating the In ivi

. of the market and the return on the market'f the risk-free iateTh CAPM s·ted that i

·

e po i

.

k asset will depend on the coefficient off turn on any ris Y. drateo rePortfolio are known, the require
an asset is equal to the risk-free rate·red rate of return on

the
stock's beta. It tells us that the requ1
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Plus
a fraction (or multiple) or the k .mar et risk p

.

rem1um, where the fraction (or multiple) isrepresented by the asset's beta coeff¡ •

cient. Thus, R, = Rr +
p, (Rm -

Rr).

Where R, = the expected required rate of tre urn

Rr
? risk free rate

p,
= each equity risk relative to the market

Rm= market rate of return.

3.7.2 Estimating the Risk-Free Rate (Rr)

The risk-free rate represented the earnings on zero-risk assets. In reality, Federal
Government (FGN) Treasury Bill for short-term and long-term are used to represent risk free rate
of interest. This is because the FGN Treasury bill and bonds have a fixed amount of interest

payment and the government is not likely to default. ln this study the average rate of all the

maturity tranches of FGN Treasury bills issued for each year was used as a good proxy for

asce11aining the risk-free rate.

3.7.3 Estimating the Beta Coefficient (P)

•
. the non-diversifiable risk. It shows how the price of a stock orBeta coefficient measu1 es

•

Tl beta coefficient was estimated using the conventionalsecunty responds to market forces. ie

.
,

¡ ¡ Risk ManagementService. It followed the usage of theapproach of the London Busmess Sc 100

.
·

¡ turns on an investment to a proxy for the marketordinary least square by relating histonca re

d b the equation of a straight line: Y = a+ ?x, wherePortfolio returns. This is usually represente y

, fficient and 'W is the slope or 'beta' coefficient.,
, .

I' or 'alpha coe ,CT 1s the intercept of a straight me

.

·

ng the data and approximations, the estimatedlJ
1

rrors m captunºWever due to some statistica e
'

• t of the underlying beta ofa security. Therefore,be . biased estuna e
las

Using the linear regress10n are
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correct for the bias, the study emplo d .

10

ye a
technique for adjusting betas developed by MerrillLvnch and as adopted by Mohammad (2017)

,

and Nwude (201 O). The technique is given asAdjusted beta = Raw beta (0.67) + o 33 •

· m order to correct the bias in estimating beta. Theignificancc of the above formula is ti
1

·

1

.

s

la ti pus les high betas down to 1.0 and low betas up to I .O
35 well as solving for the bias in the estimation of'tli b t

·

h ¡·
·e e as usmg t e mear regression.

J,7.4 Estimating the Market Return (Rm)

NSE All-Share-Index (AS!) was used as a proxy for market rate of return. NSE AS! was
established on January 02, 1984 as a base date and set at 100 as a base value to which all subsequent
values of the index can be related. It is a real time index because it is recalculated at the end of

every trading day and captures the population of all listed shares. The AS! was extracted from the
CBN statistical bulletin but was converted into percentage using the formula;

All-Share-Index(%)= fASI, -AS!t], 100

ASlt

Where;

AS!
1 is the AS! of the previous period

ASI¡ is the AS! of the current period

f Return of an Asset (R;)3.7.s Estimating the Actual Rates 0

(3.5)

f turn on each of the individual firms' stock,al actual rates o reln order to estimate the annu
. . . .

(mated. The capital gam 1s the differenceth h ear was first es Ie capital gain for each week of 1 e Y

. .

d th closing price. The capital gam was thenb f h stock an e
e111, •

price o t eeen the weekly openmg
The summation of the capital gain and thek for the year.'Odect lo the dividend yield for the stoc
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dividend yield under each month gave th e
monthly rates of return. The geometric mean of themonthly returns was therefore e omputed and multiplied by 12 to obtain the annual rates of returnfor each of the firms. The return .on a security was computed as

D

(36)

Where

1

D= Dividend earned in a financial year.

P1-1
= Stock price at the beginning period

P1
= Stock price at the end period

!
3,7.6 Geometric Mean

The geometric mean is a single measure of periodic growth rate which if repeated n times
will transform the opening value into the terminal value. To measure the annual growth rate over

n years, the appropriate model for geometric mean is as follows:

GM =
( I +g1 )( I +g2)(1 +g3)----------( 1 +g,)

11"
-

I

(3.7)

Where

gis the periodic growth rates expressed as decimals.

In this study, the Growth rate in earnings were computed using the Geometric mean of the

.

1 t from 2012 to 2018.respective year's earnmgs growl 1 raes

60



C1-IAPTER FOUR
DAT A PRESENTA TION, ANALYSES AND FINDINGS4.1 Data Presentation

The Capital Assets Pricing M d 1
0 e (CAPM) expressed a linear relationship between theexpected return of any security and ti ie expected return of the market as a whole. The expectedreturn of the market as a whole could b .e calculated usmg the stock market index. In the Nigeriancontext, the All-Share Index (AS!) was used to represent the market return of the stock in the

i11dustry. Table 4.1 showed the market annual return and the risk-free rates as computed.Table 4 l mary o mar et annual return (%) and annual risk-free rates(%)ITEMS
2012 2013 2014 20]5 2016 2017 2018

Monthly GM rate of return(%) 2.83 3.29 -1.5 -1.65 -0.5] 2.91 -l.16Annual rate of return(%) 33.96 39.48 -18 -19.8 -6.12 34.92 -13.92
Risk free rnte of return(%)

? -?

17.2 13.34 15.99 16.28 18.5 18.98 14.55
- -

-_,

Sum f k

Researche1 s Computatrnn (2020); CBN Statistical Bulletm (2019)

One of the assertions of the CAPM is that expected rate of return on an asset equal to the

addition of the risk-free rate and the risk premium. The risk-free rate for the period of study as

extracted from the Federal Government Treasury Bills issued in the Central Bank of Nigeria

(CBN) statistical bulletin are displayed in Table 4.1. The risk premium equals to the market risk

premium (Rm _ Rr) multiplied by the individual stock beta. The individual stock beta (P) is used

as •t· ·t of each oil and gas stock to the market. It is also for this sensitivity
a measure of the sens1 1v1 Y

ti k
•

arded by the firm. The firm's stock beta is calculated using thelat the holder of the stoc 1s rew

¡ _

[ '-RR _ ¿RiRm] I [n[R2m - (¿Rm)2]. The estimated beta valuesmear regression method, P
- nL, 1 m

t, . lected firms are shown in Table 4.2. ·or the Nigerian quoted oil and gas se
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Table 4.2

FIRM

li Mo

The betas of the oil and .

gas tnd ustry t k

Cono

Etern

Oand

Tota

s 2012 soc s2013 2014 2015 2016 2017 2018bil -0.1323 0.3836 0.3434 0.4841 0.1022 0.0352 0.7722ii -0.8693 ·Ü.0787
!

I

1.6566 0.9598 0.062 0.8593 0.5042a Ü.4506 1.6231 0.0352 0.9531 0.7655 0.464 0.1558o 0.5712 0.2362 0.8727 1.0335 0.4975 0.8794 -0.3 I 32
I 0.3367 -0.2194 0,2094 0.7521 0.1893 0.4372 0.2429

ii I. 134 -
I .4857 1.9983 0.3635 -0.6013 0.1491 0.2027

I 0.3769 0.3099 0.3836 0.33 0.33 0.33 0.3032
-0.3802 -0.3534 0.4975 0.397 0.0486 0.4975 0.551 I

'Researcher s Computatron (2020).
The expected rate of return on an individual stock as explained by the CAPM depends on

three things which are, time value of money, the value of market risk, and the reward for bearing
market risk. The risk-free rnte (Rr)measures the time value of money, market risk is measured by
rnarket risk premium, Rm. Rr, which is the same for all stocks. To derive the expected return using

CAPM, we plugged in the estimated values of the risk-free rate, Rr, lhe market risk premium, Rm

-

Rr, and the beta(?) into the equation, R, = Rr+ p, (Rm - Rr). The result of the expected returns

from this process are presented in Table 4.3.
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Table 4.3 Stocks expected ,
anuuaf rates of return ('¾) b CAPMFIRMS 2012 . y2013

2014 2015 2016 2017 201811 Mobil 20.68214
I I .39898

I 22.6966 -2.52244 24.51958 16.36464 10.72761Conoil 2.5262 I 6
J

521029
¡ -4.93286 -54.1693 18.72]96 -12.9 -1.92221

--

Eterna -22.7232 181.0062 14.6795 -67.5166 52. l 973 I 25.76368 12.47007
?-

Oando -24.9774
I 5.88624 28.00708 -120.845 -9.38985 39.32932 26.62386ITotal -5. 92456 8.658004 12.23965 -3.2746 26.35595 6.537288

I
6.381273Forte Oil -47.2112 -390.265 91.46579 23.4046 116.1391 13.01898 -6.52067

-

Japaul -12.4394 6.268082 9.856236 10.9076 12.395 12.7166 -16.6038MRS 48.92389 -4.5067 27.43748 5.05284 17.18] -13.3277 9.507435,Researchers Computat1011 (2020)

Furthermore, the actual returns of the stocks were calculated using the model, Ri =

Dividend Yield + Capital Gain Yield, are presented in Table 4.4.

Table 4.4 Stocks actual annual rates of return(%)

FlRMS 2012 2013

Ii Mobil -4.91514 13.38613

Conoil 38. 77594 131.0746

Eterna -52.538 129.0207

Oando -41.364 26.35908

Total -43.6409 41.81294
r---

297.0377/ Forte Oil -28.4458

Japaul -32.7968 42.24414

MRs -64.039 64.76427

R.esearcher's Computation (2020)

2014 2015

40. 18434 -I 7. 7533

5.250568 -48.2926

-0.61258 -38.2951

29.76

4.545897 -0.68488

55.40098 37.08244

o

-116.4

o

--c-::c_,4 '0.36786 -10.162

2016 2017 2018

82,06265 -51.9802 14.00252

34.96981 -12.0005 -11.1524

95.54374 62.063 13.01615
I

-32.5078 58.71751 0.738868
--

68.42446 -2.9544 -10.9506
-

-142.69 -21
.

-89.4
j

o o -88.2 '

l -5.97069 -40.9571 5.4
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4.2 Data Analysis and Fi·nct·1ngs

4.2.J Descriptive Statistics

The descriptive statistics of h .t e explained and tl
bl 4 5 I

.
.

le
explanatory variables are presented inTa e . w1ere m1nnnun1 maxi' mum, mean and t d d

. .s an ar deviation of the data for the variablesin the study were described.

Table 4.5 Summary of descripti·v t .
.es ahshcs

/
Variable Obs Mean

I
Std. Dev Min

/
Max

iER 56
I

3.058672 67.17855 -390.2653 181.0062
IAR 56

I

7.542 J 95 66.01084 -142.6897 297.0377

/RM 56 -l .112143 64.60938 -143.88
l 285

¡
Adj-beta 56 0.368525 0.57! 748 I -l.4857 1.9983

Researcher's Com utation
- ? --

2020p

The result in Table 4.5 revealed that the average expected return for firms in the Oil and Gas

industry stood at 3.05% while the maximum was l 81.00% and minimum was -390.26%. This

implies that equity stocks in the oil and gas industry produce about 3.05% rate of return if the

CAPM is employed in valuing stocks. The result also signifies that on the highest, equity stocks

could produce about l 8 l .0% return using CAPM and -390.26% on the minimum using CAPM

However, actual return as calculated by the addition of the dividend yields of the firms and the

capital ·

h d t f7 54% its maximum value stood at 297.03% while minimumgains a an average ra e o •
,

1Vas.
l 42 6

. . . •

tl oil and gas industry, actual return of equity stock produced. 8%. By 11np!Jcat1on, m 1e

a
pe when CAPM was employed. The return on the market hadrcentage higher than the percentage

an .
. 285% on the maximum and -!43.88% minimally. The

average value of - l. l I% while it was
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rísk of the individual companies as d' .a Justed using th M •¡e ern l lynch method produced an averagevalue of0.36% while it stood at_
1 483/r ..

• 0 muumally and l .99% on the maximum.4.2.2 Correlation Matrix
The correlation coefficient was carried out to inquire the linear association betweenexpected return and actual retun ·

·d1 111 01 er to support the suitability of the CAPM in the valuationand pricing of equity in the N' ·

igenan stock market. The result of the correlation matrix was
presented in Table 4.6.

Table 4.6 Correlation matrix

I ER AR RM
I Adi-beta

I

I
ER

I .0000
I

IpR--?-?- -0.263 I
l .0000

I

I

?-
. RM -0.259 i ?75 1.0000

!

I[_Adj-beta - 0.3441
? -O.l 790 -0.1877

I 1.0000
¡

'
-Researchers Computation (2020).

The correlation coefficient between expected return as calculated using the CAPM and
actual return stood at -0.2631. This signifies that there is a negative but weak association between

expected return and actual return. It therefore means that expected return and actual return are not

associated with each other. Therefore, it could be an indication that CAPM is not suitable in the

valuation and pricing of equities in the industry. The correlation coefficient between expected

return and market return was also negative at -0.2591 which indicates that market return and

expected return as computed using CAPM do not move in the same direction. However, it was

discovered in the result of the correlation matrix that a positive and very strong relationship existed

between market return in the stock market and actual return of individual oil and gas firm. The

res u It indicated that increase in actual return is associated with increase in market return and this

association is very strong so that the coefficient stood at 0.9875.
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Furthermore. n positive but w
1

.
.ea< association w d'as 1scovered between expected return andrisk of the firms (?). The correlatio ffi .

11 coe icient between expected return and actual return was0.3441 and this conformed with th ..e preposition of Sharpe, Lintner and Mossin on CAPM.However, the correlation coefficient betwee11 actL1al i·eturn and beta stood at -0. l 790 whichillciicates that a negative and weak association existed between beta and actual return. Thisassociation do not follow the higl e· ti .· k ·h I

·

·

1 1 1e 11s t e 11gher the return preposition. It stressed that the
higher the risk in the market, the lo,ver the actual return of individual oil and gas firms. !n the same
vein. market return exerted a negative association with risk of the individual firm. The correlation
coefficient between market return and risk stood at -0.1877 which showed that a weak but negative
assuciation existed between the market re!urn and risk.

•U Residuals Test

Residual test like the multicollinearity, heteroskedasticity, Hausman specification test, and
Breusch and Pagan Lagrangian Multiplier test are conducted to further strengthen the result of
model.

4.3,J Multicollinearity Test

The study conducted robustness test to improve the validity of the statistical inferences

made in the study. Multicollinearity is investigated in panel regression by using tolerance and

variance inflation factor (VIF) value. An insignificant tolerance value indicates that variable under

consideration is almost a perfect linear combination of the explanatory variable already in the

equation and that it should not be included in the regression equation. The tolerance value and VIF
are employed in this study to test for multicollineraity of the explanatory variables. The result of

multicollinearity test is presented in Table 4. 7
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fable 4.7:
Multicollinearity test

rv;;ria ble VIF
I l/VIF/lleta ?! O. 971452

/:MR 1 1.o3·
:?o'.;;;97;;-174s;:;2:-----?[Mean VIF

I
I .03

¡Researcher's Computation (2020).

From the result of the variance inflation factor, the mean VIF was 1.03 indicating that themodel is free from the problem of
multicollinearity because the mean VIF is less than l O. Because

the variance inflation factor for the predictor proxies were consistently less than JO (safe region)while tolerance range were as well consistently less than I suggested that the incidence of the
occurrence of multicollinearity may not likely affect the inference drawn from this study. Hence,
lhe final outcome of this study is considered free from the effect of multicollinearity thereby
becoming valid.

4.3.2 Heteroscedasticity Test

One of the important assumptions of classical linear regression model is that the

disturbances appearing in the population regression are homoscedastic. Breusch-Pagan/Cook-

Weisberg is used to test the null hypothesis that the error variances are all equal. That is, the

variances in the error term are homoscedastic.

Table 4.8 Summary of Heteroscedasticity test

Breusch-Pagan ¡ Cook-Weisberg test for heteroskedasticity

'Chi2( 1) 2.68

r?ob> chi2 0.6924

Researcher's Computation (2020).

¡11 the result obtained from the heteroscedasticity test, the chi-square had a value of 2.68

with its probability at 0.6924. This showed that the test is not significant and it implies that the
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,tudY cannot reject the null hy ti' po 1esis which states that th .

e vanances in the error tenn are
¡10rnoscedastic, that is, equally distrib t du e .

4.3.3 Hausman Specification Test

The Hausman (1978) specificat'
1

.

1011 est is used to check for the appropriate model between
the Fixed effect and Random effect O d'r mary Least Square (OLS). Hausman specification was
conducted under null hypothesis that d r?

.ran om e ,ect estnnate is appropriate and alternate
hvpothesis fixed effect esti I t

·
·

·• iia e is appropnate. 1 he result of Hausman test is shown in the table
4.9

Table 4.9 Hausman specification test

Chi2
I 11.00
I

Prob chi2 O '400
,____ I

. J

Researcher's Computation (2020).

In order to choose the best model between the fixed effect and random effect estimate,

Hausman specification test was carried out. However, the result of the Hausman test produced a

chi-square value of 17.00 with probability of 0.3400. Therefore, we cannot reject the hypothesis

that random effect is appropriate than the fixed effect because the Hausman test is not significant

at 5% significance level. Hence random effect result would be used for this study and the details

of fixed effect estimate will be presented in the appendix for clarity. However, this study further

run Breusch and Pagan Lagrangian multiplier test for random effects to choose between the

random effect estimate and pool regression estimate as displayed in Table 4.10.
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Table 4.10 Breusch and Pagan Lagrangian Multiplier Test for Random Effects Model

Ho: Constant variance

Fitted values of SHP

Chi' (1)

Prob chi2

21.0821

0.0006

Researcher's Computation (2020)

In order to further establish the reliability of the Random effect, the study further carried

out the Lagrangian multipliertest for random effects. The null hypothesis of the test is that Pooled

regression is preferred to the Random effect regression. The result of the Lagrangian multiplier

test showed a Chi-square value of 21.0821 with probability value of 0.0006. This showed a

significant result; thus, we reject the hypothesis that states that pooled regression is appropriate.

Therefore. the study proceeded to interpret the result of the Random effect and includes the result

of the Pooled regression in the appendix.

4.4 Presentation of Regression Results

4.4.1 Objective One

Suitability of CAPM to the Nigerian Oil and Gas Industry

The Chow's test was used in establishing the suitability of CAPM to the Oil and Gas Industry

. . ,
. Tl It of the Chow's test is presented in Table 4.11.

equity tn Nigeria. 1e resu

f Chow's Test for Equality of Means between Series
Table 4.11 Summary o

---------d?fr-,value Probability I

_Method 110 0.016530 0.9918
Wald Statistic 110 0.356240 0.7223

?st • 109_9662 0.356240 0.7223

?erthwaite-Welch t-test
(I, llO) 0.126907 0.722'.L

Anova F-test -

?archer's Computation <2020)
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The Chow's test was employed to test the suitability of CAPM in the valuing and pricing

of equity in the Oil and Gas industry in Nigeria. The result of the Chow's test has a Wald Statistic

value of O.O 16530 with a Chi-square probability of 0.9918. This result showed that CAPM was

not significant in correctly valuing and pricing equity in the industry. The null hypothesis states

that the means between the actual return and expected return of stocks in the industry are not equal.

The study cannot therefore reject that the means between the two series are not equal. This implies

that CAPM cannot be used to obtain the market prices of stocks in the Oil and Gas industry in

Nigeria between the study period.

The study also went further to establish the suitability of CAPM in the Oil and Gas industry

through the comparison on the actual returns with the expected returns and displayed this

comparison on a line graph as shown in Figure.

Chart Title
400

300

200

100

·100

-200

-300
.

-400
'

-soo

-AR-ER

Figure 4.1
. b ... Actual Returns and Expected Returns

Trend Analysis envecn

h d the trend of actual returns against the expected returns,
In Figure 4.1, the line graph 5 owe

.

h showed that CAPM was not suitable in valuing
. PM The !me grap

as calculated usmg the CA -

mies where CAPM is used in the stock pricing
.

. Ni eria. In econo
stock prices in the industry m g
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systems, actual returns follow expected return. ln Figure 4. l, it can be seen that there were huge

deviations between expected returns and actual returns.

Furthermore, to confirm that CAPM was not suitable in valuing and pricing of equity in the Oil

and Gas industry, the study established the valuation status of stocks of the selected quoted

companies between the study period. The aim was to establish stocks which were correctly priced

in the industry between the sample period using the CAPM and the result and Table is presented

in Appendix 6.

From the result of the valuation status of stocks in the Oil and Gas industry listed in

Appendix 6, it was discovered that no Oil and Gas company's equity was correctly valued/priced

when compared with the CAPM. It was observed that the stocks were either overvalued/overpriced

or undervalued/underpriced. This further strengthened that CAPM was not suitable in the valuation

and pricing of equity in the Oil and Gas industry in the Nigeria stock market.

4.4.2 Objective Two

In order to establish the effect of market return on expected return of individual oil and gas

firms and the effect of individual firm stock beta (risk) on the expected return, the study employed

Table 4.12

1

·

and tlie result of the Random effect of the regression is presented in Table 4.13.
pane regression

Summary of Regression Results (Random Effect)

ER

MR

Coef. Prob

0.0446277

Std. Err

0.0067214

Beta
----:-:-:-=;:;----no?.0176646•··

-0.01419269

0.000

0,000

,.___
5.927844

0.0352555
[ Cons.

L_ 7WValaldchi2(2) = 93.27
R- Sq: within = 0.0000 prob> chi2 = 0.0000

Between = 0.0000
Overall= 0.6377

R.esearcher's Computation (2020)

0.000
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The results of the Random effect regression as shown above indicated that market return

exerted a positive and significant effect on expected return using CAPM. The coefficient of market

return in the result was 0.0446277 and this signified that a percentage increase in market return

will produce about 4.4% increase in expected return of the individual firms. It therefore connotes

that the individual firms expected return would perform based on the performance of the market

asª whole. This result is in line with the assertions ofCAPM. It also conforms with the result from

the study of Mohammad (2017).

4.4.3 Objective Three

On the effect of stock market beta on required return of the firms in the industry, the result

of the random effect OLS indicated that market risk has a negative relationship with required

return. The coefficient of stock beta (risk) on required return is -0.1419269 and this implied that a

percentage increase in stock beta (risk) will lead to 14.19% decrease in required return. This

relationship is found to be significant. It also does not conform to the assumptions ofCAPM which

stated that stock market beta has a positive relationship with required return.

Coefficient of Determination (R2)

The coefficient of determination was used in measuring the extent to which changes in the

d d
·

bl
·

. lained by changes in the independent variables. The result of the studyepen ent vana e 1s exp

II ffi
·

t of determination stood at 0.6377 and this meant that about 63.77%
showed that overa coe 1c1en

.

d e explained by variations·in market return and individua]
of the variations in require return ar

company beta (risk).
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F-Statistics

The F-statistics is used in measuring the joint significance of the independent variables on

the dependent variable. The F-statistics in the result of the study has a Wald chi2(2) value of93.27

with probability value of 0.0000. This showed that both market return and individual stock beta

have joint significant effect on required return. This indicated that the overall model is statistically

significant and it's fit for the study. It further implies that explanatory variables have significant

impact on outcome variable.

4.5 Discussion and Implications of Findings

The Chow's test and trend analysis result revealed that CAPM was not statistically

significant in suitably valuing and pricing of equity in the Oil and Gas industry in the Nigerian

stock market. The implication of this is that CAPM was not used as a tool in the valuation and

pricing mechanism. It showed that the Nigerian stock market did not rely on any pricing technique

as this could be a form of outsmarting the market by some privileged information investors in the

market. Thereby, using the pricing technique such as the CAPM to outperform others in the market

and make super normal profit from speculations was not possible in the Nigerian stock market.

The unsuitability of CAPM in the Nigerian stock market is back up by the study of Afolabi et al.

(2017); Akinmulegun (2015); Oke (2013); and Nwude (2010) which stated that CAPM is not

·fi d
·

1 N.
·

t k market However the result of the study is against what Mohammad
ven 1e 111 t1e 1genan soc · '

(2017) discovered as regards S&P SOO st0ck market, USA.

.

•

h ddressed the effect of market return on expected or required
The regression result whic ª

·

k as measured by beta on expected return revealed
return and the effect of individual company ns

. .

d significant effect on expected return and this

different results. Market return had ª positive an

.
.

t k market is on the increase, equity of the
• ftl e Nigerians oc
ltnplied that when the performance O 1
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oil and gas industry would be on the increase also. This result is backed up by the result of Herbert,

Nwude and Onyilo (2017) and Mohammad (2017). Furthermore, the individual stock beta exerted

a negative and significant effect on expected returns in the Oil and Gas industry. This result was

also discovered by Herbert, Nwude and Onyilo (2017); Akinmulegun (2015); and Oke (2013).

However, the result does not conform with what A folabi et al. (2017) and Osamwonyi and Asien

(2012) discovered.

The result of this study implies that investors in the stock market, especially those who

buys and sells equity stocks in the oil and gas industry, cannot employ their knowledge of the

CAPM to value and price these stocks because it could transcend to either underpricing the stocks

or underpricing them. This means that it will be important for investors and stock market

participants to value and price equity stocks using fundamental analysis of the market and firms in

which they would want to trade with. By implication also, the regression result means that

industry's unsystematic risk as measure by the beta showed that stock prices and value are likely

to reduce with increase in unsystematic risk, that is, risk that cuts across all the industries. Investors

and participants in the stock market also would understand that with an increased performance in

the All-Share Index, individual firm's equity stocks in the oil and gas industry is likely going to

· · · alue because of the positive relationship found between market return andexperience increase 111 v

return of individual firms.
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CHAPTER FIVE

SUMMARY, CONCLUSIONAND RECOMMENDATIONS

5.1 Summary

The study examined the suitability ofCAPM in correctly valuing and pricing equity of the

Oil and Gas industry in the Nigerian stock market. The study also investigated the effect of market

return on expected return on the basis of the CAPM and also the effect of individual company risk

as measured by stock beta on the expected rate of return.

The study result revealed amongst others that CAPM was not suitable in correctly valuing

and pricing equity in the industry from the result of the Chow's test, trend analysis as well as

comparison between actual return and expected return. On the other hand, the study revealed

through the random effect OLS that market return had a positive and significant effect on expected

return and that individual company beta, which is a measure of risk, had a negative and significant

effect on expected return of equity in the Oil and Gas industry.

5.2 Conclusion

Firstly, it is concluded that CAPM is not the mechanism through which equity stocks are

b
· di ti study also found that market return exerted a positive and significanteen priced. Secan y, 1e

f d th efore concluded that the CAPM assumption of the positivee feet on expected return an er

d expected return is sustained and validated. However,
relationship between market return an

,
.

d
.

ificant relationship with expected return which means
individual stock beta had negative an sign

· iated with higher return is not validated.
that the axiom of CAPM stating that higher beta is assoc
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5.3 Recommendations

Based on the findings and conclusion of this study, the following recommendation were provided;

l. A model that will capture to a large extent earning growth rate, dividend payout ratio, and

risk exposure variable be adopted in the Nigerian Stock Market so as to guide valuation

and pricing of equity securities be formulated by stock market experts and professionals.

2. The Nigerian stock exchange market should endeavour to license some market makers

whose existence will help market prices to reflect the fundamentals of the companies

concerned.

3. It is also advised that government should engage actively in the equity stock market so as

to curb the problem of unsystematic risk in the industry and provide solid basis for which

share prices will not be fluctuating but reflect the true values.

4. Investments in the market should be encouraged through stability in the market and

enticing so as to pool enough funds for investment purpose. Thereby, performance of the

market may be encouraged.

5_ The government should provide enabling environment to support activities of the stock

·

¡ t d ce tl1e risks associated with the market and also increase returns.market 111 ot 1er o re u
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5.4 Contribution to Knowledge

This study has contributed to the body of knowledge in the following ways;

I. The result of this study has made investors in the stock market to understand that the CAPM

was not suitable in the valuation and pricing of equity in the Oil and Gas industry.

2. The study had also helped investors to understand that there is positive and significant

relationship between beta (systematic risk factor) and expected return on the securities in

the Oil and Gas industry.

3. The study has contributed to the body of knowledge by assisting stock market participants

to understand the effect of market return on the individual firms in the Oil and Gas industry.

4. The study serves as a point ofreference to other researchers in the capital market.
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Appendix 2: NSE Market Rates of Return and Risk•Free Rates of Return(%)
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Appendix 4: Stocks Variables

í Coy Year DPS MPS orv RM% AR% BETA%

I
Rf ER ADJ

YLD% BETA
11 Mobil 2012 500 11891 4 20 -9 12 -4 92 -O 69 1720 20.68 -:õJ¡

? 201) 600 117 51 5.11 8.28 1339 0.08 ll 34 11.39 0.38
20]4 -? t41.SO 4 66 35.52 40.18 002 15 99 22 69 034
2015 720 149 79 4 81 -22.56 -17.75 023 16.28 -252 0.48
2016 800 17158 4.66 77.4 82 06 -034 18.5D 24 51 0.10
2017 800 239.53 3J4 -5532 -51.98 -044 18 98 16.]6 0.03
2018 800 181.71 4.40 9.6 14.00 0.66

14551
10.72

0771
Conoil 2012 100 21]0 4.70 34.08 ]8 78 -1.79 1720 2.52 --0.86

201] 400 27.71 1443 11664 131.07 -061 13.34 5.21 -0.07
2014 IDO 5289 1.89 ]36 525 1.98 15 99 -4.93 1.65
201.5 JOO 33 99 883 -57,12 -48.29 0.94 1628 -54.16 095? l 10 24 05 12 89 22.08 34,97 -04 18.50 18.72 0.06
2017 200 32 68 6 12 -18,12 -12 ºº 0.79 18.98 -12,9 0.85
2018 200 28 70 6 97 -18.12 .¡ 1.15 0.26 14.55 -1.92 0.50

Eterna 20)2 50 2.65 18.86 -71 4 -52.54 0.18 17.20 -22.72 045
201] 40 3.23 1238 116.64 129.02 1.93 13.34 181 00 L62
2014 80 ]88 206) -2124 -O 61 -0.44 15.99 14 67 O.QJ

20!5 80 2.40 33.34 -71.64 -JS.JO 093 1628 -67 51 095
20]6 80 2.42 no, 62.52 95.54 0.65 18.50 52.19 0.76
2017 100 351 2846 33.6 62.06 0.2 18_98 25.76 0.46

2018 70 5

891
1188 12 13.08 -0.26 14.55 1247 0.15

O.indo 2012 239 15 65 15 28 -56.64 -41 36 0.36 17.20 -24 97 057

2013 JO 13 40
'

2 24 24 12 26.36 -0.14 13.34 15.88 0.23

2014 22.29 º·ºº 29.76 29.76 0.81 15.99 2800 0.87

2015 1338 0.00 -116.4 -116.40 1.05 16.28 -120,84 I.OJ

25 4.95 5.05 -37.56 -32.51 0.25 18 50 -9.38 0.492016

r--- 100 6.03 1660 42.12 58.72 0.82 18.98 39.32 0.872017
¡.._______

6.06 24.74 -24 0.74 -0.96 14.55 26.62 -0.31

?2018
150

140.32 7.84 -5148 -43.64 O.OI 17.20 -5.92 0.332012 1100

713 3468 41.81 -0.82 13.34 8.65 --0.21

?13
1100 154.21

?-647 -1.92 4.55 -0.18 15.99 12.23 0.20
014 l 100 170.12

-9.72 -0.68 063 16.28 -3.27 0.75
' 2015 1400 154.95 9.04

--
60 68.42 -0.21 1850 26.35 0.18

201.79 8.42? 6 1700
18,98 6,53 0.43-9.48 -2,95 0.16

260.51 6.53?7 1700
-0,13 14.55 6.38 0.24-19.08 -10.95

209.12 8 13? 1700
1.2 17.20 -47.21 1.13

11.15 -39.6 -28.45
·OJt.eQ¡¡ 2012 115 10.31

13.34 -390.26 -1.48--------= 285 297.04 -2.71

·------? 396 32.9D 12.04
2.49 15.99 91.46 l.99

53 76 55.40

'-------? 250 152,35 l.64

I

88



2Ul5 25U 207.91 1.20

15.881
37 08 D 05 16 28 23.40 0.36

2016 250 210 03 l19 -143 88 -142.69 -1J9 18.50 1 l6.IJ -0.60
2017 52.22 O 00 -21 -21 0() -O 27 18.98 13.01 ---0.-14-? 12 80 0.00 -89.4 -89.40 -O 19 14.55 -6.52 010? 2012 19 0.66 28.64 -61.44 -32.80 007 17 20 -124] 037

?
2013 JO 0.58 51.72 -9 48 42.24 -0.03 13.34 626 030
20]4

0.52 0.00 O.OD 008 15.99 9.85 0.38
2015

05 O.OD 000 16.28 10.90 0.33
2016

0.5 0.00 O.Oíl 18 50 12 39 033
2017 o, O 00 000 18.98 12 71

0331
2018

0.36 000 -882 -suo
I

-004 1455 -16.60 O.JOMRS 2012 70 Jl80 2.20 -66.24 -64.04 -1.06 1720 48.92 -0.38
201] 2] 24 88 0.92 63 84 64.76 -1 02 13 34 -4.50 -O.JS
201-1 75 5483 137 39 40.37 0.25 15.99 27.43 049
2015 88 47 88 I 84 -12 -IO 16 OI ]6,28 5.05 0.39
201_6

___
110 4121

2 67 -8.64 -5.97 -0.42 18.50 17.18 0.04
2017 173 34 5S 5 00

.4\': I

-40.96 0.25

18.981
-13.]2 0-49

2018 o¡-2s15 O 00 5.40 033 14,55 9.so
I

0.55
Source: Nigeria Stock Exchange Market

Appendix 5: Chow's Test

CHOW'S TEST

Test for Equality of Means Between Series
Date 02/12/20 Time: 15:51

Sample: 2000 2055
Included observations: 56

Method df Value Probability

Wald Statistic 110 0.016530 0.9918
t-test 110 0.356240 0.7223
Satterthwaite-WelchI-test• 109.9662 0.356240 0.7223
Anova F-test (1, 110) 0.126907 0.7223
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Appendix 6. Stock Valuation Status using CAPM

i (\RMS YEAR Rm Rr Rm-Rr B ER AR I AR-ER 1 Valuation
Status

II 2012 -9.12 17.20 -26.32 -0.69 20.68 -4.92 -25.60 Undervalued

Mobil

2013 8.28 13.34 -5.06 0.08 11.40 13.39 1.99 Overvalued

2014 35.52 15.99 19.53 0.02 22.70 40.18 17.49 Overvalued

2015 -22.56 16.28 -38.84 0.23 -2.52 -17.75 -15.23 Undervalued

2016 77.4 18.50 58.9 -0.34 24.52 82.06 57.54 Overvalued

2017 -55.32 18.98 -74.3 -0.44 16.36 -51.98 -68.34 Undervalued

2018 9.6 14.55 -4.95 0.66 10.73 14.00 3.27 Overvalued

Conoil 2012 34.08 17.20 16.88 -1.79 2.53 38.78 36.25 Overvalued

2013 I 16.64 13.34 103.3 -0.61 5.21 131.07 125.86 Overvalued

2014 3.36 15.99 -12.63 1.98 -4.93 5.25 10.18 Overvalued

2015 -57.12 16.28 -73.4 0.94 -54.17 -48.29 5.88 Overvalued

2016 22.08 I 8.50 3.58 -0.4 18.72 34.97 16.25 Overvalued

2017 -18.12 18.98 -37.1 0.79 -12.90 -12.00 0.90 Overvalued

2018 -18.12 14.55 -32.67 0.26 -1.92 -I I.IS -9.23 Undervalued

Eterna 2012 -71.4 17.20 -88.6 0.18 -22.72 -52.54 -29.81 Undervalued

2013 116.64 13.34 103.3 1.93 181.01 129.02 -51.99 Undervalued

2014 -21.24 15.99 -37.23 -0.44 14.68 -0.61 -15.29 Undervalued

2015 -71.64 16.28 -87.92 0.93 -67.52 -38.30 29.22 Overvalued

·2016 62.52 18.50 44.02 0.65 52.20 95.54 43.35 Overvalued

f----__
2017 33.6 18.98 14.62 0.2 25.76 62.06 36.30 Overvalued

L
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Oando 2012

2013

2014

2015

2016

2017

2018

Total 2012

2013

2014

2015

2016

2017

2018

Fmte 2012
Oil

2013

2014

2015

1.2 14.55

-56.64 17.20

24.12 13.34

29.76 15.99 13.77 0.81 28.01 29.76

-116.4 16.28 -132.68 1.05 -120.84 -116.40

-37.56 18.50

42.12 18,98

-24 14.55

-5 l .48 17.20

34.68 13.34

-1.92 15.99

-9,72 16.28

60 18.50

-9.48 18.98

-19.08 14,55

-39.6 17.20

285 13.34

53.76 15.99

35.88 16.28

------::----;-;12;;-.4:;-;7;----¡i,3_08' 0.61 Overvalued
-13.35 -0.26

--_-2-4_-9-8 --_-:-4:--l.-;;-36-;--_-;-:¡ 6-Z-_3 9 Undervalued
-73.84 0.36

10.78 -0.14

-56.06

23.14

0.25

0.82

-38.55 -0.96

-68.68 O.OI

21.34 -0.82

-17,91 -0.18

-26 0.63

41.5 -0.21

-28.46 0.16

-33.63 -0.13

-56.8 1.2

37.77 2.49

19.6 0.05

15.89

-9.39

39.33

26.62

-5.92

8.66

12.24

-3.27

26.36

6.54

6.38

-47.21

271.66 -2.71 -390.27 297.04 687.30 Overvalued

91.47

23.40

26.36

-32.51

58.72

0.74

-43.64

41.81

4.55

-0.68

68.42

-2.95

-10.95

-28.45

55.40

37.08

¡ 0.47 Overvalued

J. 75 Overvalued

4.44-0vervalued

-23.12

I 9.39

-

Undervalued

IOvervalued

-25.88 Undervalued

-37.72 Undervalued

33.15 Overvalued

-7.69 Undervalued

2.59 Overvalued

42.07 Overvalued

-9.49 Undervalued

-17.33 Undervalued

18.77 Overvalued

-36.06 Undervalued

13 .68 Overvalu?
18.50 -162.38 -1.39 116.14 -142.69 -258.83 Undernlue<l

143.88

-21 18.98 -39.98 -0.27 13.02 -21.00 -34.02 Undervalued
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-j- I

?·???
-=-89.4114.55

-103.95 -0.19 -6.52 -89.40 -82.88 , Undervalued

17.20 -78.64 O.ü7 -12.44 -32.80 -20.36 Undervalued
Japaul 2012 -61.44

-9.48 13.34 -22.82 -0.03 6.27 42.24 35.98 Overvalued
2013

2014 o 15.99 -15.99 0.08 9.86 0.00 -9.86 Undervalued

2015 o 16.28 -16.28 o 10.91 O.OD -10.91
I

Undervalued

2016 o 18.50 -18.5 o 12.40 O.OD -12.40
'

Undervalued

I2017 o 18.98 -18.98 o 12.72 O.DO -12.72 Undervalued

2018 -88.2 14.55 -102.75 -0.04 -16.60 -88.20 -71.60 Undervalued

MRS 2012 -66.24 17.20 -83.44 -1.06 48.92 -64.04 -112.96 Undervalued

2013 63.84 13.34 50.5 -1.02 -4.51 64.76 69.27 Overvalued

2014 39 15.99 23.01 0.25 27.44 40.37 12.93 Overvalued

2015 -12 16.28 -28.28 O.I 5.05 -10.16 -15.21 Undervalued

2016 -8.64 18.50 -27.14 -0.42 17.18 -5.97 -23.15 Undervalued

2017 -45.96 18.98 -64.94 0.25 -13.33 -40.96 -27.63 Undervalued

20]8 5.4 14.55 -9.15 0.33 9.51 5.40 -4.l l Undervalued
I

Researcher's Computation (2020).

Appendix 7: Descriptive Statistics

l. (/v# option or -set maxvar-) 5000 maximum variables

, edit

.' *(6 variables, 56 observations pasted into data editor)
· summarize er ar rm adjbeta

Variable
I

Obs Mean Std. Dev. Min Max

-------+--------------------------------------------------------
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67.17855 -390.2653 181.0062
er 56 3.058672

66.01084 -142.6897 297. 0377
ar 56 7.542195

64.60938 -143.88 285
rm 56 -1.112143

.368525 . 5717481 -1.4857 1.9983
adj beta 56

Appendix 8: Correlation Matrix

pwcorr er ar rm adjbeta

er ar rm adjbeta

-------------+------------------------------------

er 1.0000

ar -0,2631 1.0000

rm -0.2591 0.9875 1.0000

adjbeta 0.3441 -0.1790 -0.1877 1.0000

Appendix 9: Pooled Regression

l. (/v# option or -set maxvar-) 5000 maximum variables

edit

*(6 variables, 56 observations pasted into data editor)

regress loger logmr logb

Source
/

SS df MS

··-----------+------------------------------

Model

Residual

.016451183

.009347802

2 .008225592

53 .000176374

----------+------------------------------

Total
I .025798986 55 .000469072

Number of obs 56

F( 2, 53) 46.64

Prob> F 0.0000

R-squared 0.6377

Adj R-squared 0.6240

Root M5E .01328

--------------------------------------------------------------------------
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m,111111111 ?111111"1111

lager I

coef. Std. Err.

---------
- - - - - - - -- - - - -+- - - - - - - - - - - - - - - - - -

.0446277 .0067214 6.64 0.000
logmr

logb - .1419269 .0176646 -8.03 0.000

cons 5.927844 .0352555 168.14 0.000
-

Appendix 10: Random Effect Regression

Random-effects GLS regression

Group variable: id

R-sq: within "0.0000

between 0.0000

overall 0.6377

corr(u_i, X) = 0 (assumed)

t P>/t/ [95% Conf. Interval]

. 0311463

- .1773577

5. 85713

Number of obs

Number of groups

.0581091

- .1064961

5.998558

56

8

Obs per group: min 7

avg 7.0

max 7

Wald chi2(2) 93.27

Prob > chí2 0.0000
--------------------------------------- -- ---------------------------

lager I
Coef. Std. Err. P>/zl [95% Conf. Interval]

-------------+----------------------------------------------------------------
logmr .0446277 .0067214 6.64 0.000 .0314541 .0578014

logb -.1419269 .0176646 -8.03 0.000 -.1765489 -.1073048

-
cons 5.927844 .0352555 168.14 0.000 5.858745 5.996944

-------------+------------------------------------- ------------------

sigma_u

sigma_e

rho

0

.01425528

0 (fraction of variance due to u_i)

--------------------------------------------- - --------------
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Effect Regression
. 11. fixed

Appendix
·

estimates store re

logmr 10gb, fe
xtreg loger

(within) regression
Fixed-effects

Group variable: id

R-sq: within = 0.6377

between =

overall = 0. 6377

corr(u_i, Xb) =

------------------------------------------------------------------------------

lager I
Coef. Std. Err.

56
Number of obs

8

Number of groups

min 7
Obs per group:

avg 7.0

max 7

F(2,46) 40.48

Prob> F 0.0000

t P> It I [95% Conf. Interval]
-------------+----------------------------------------------------------------

logmr

logb

_cons

.0446277 .0072147 6.19 0.000

-.1419269 .0189611 -7.49 0.000

5.927844 .037843 156.64 0.000

.0301053

-.1800936

5.85167

.0591501

-.1037602

6.004018

-------------+----------------------------------------------- ----------------

sigma_u

sigma_e

rho

0

.01425528

0 (fraction of variance due to u_i)

I

I

I
i

\

I

- ----- - -- ---- - ------ --- - - - -- - - - - -- -- - -------------- ---------------- ------- ........
F test that all u_i=0: F(7, 46) = 0.00 Prob> F. 1.0000
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Appendix 12: Diagnostic Test

Appendix 12a: Variance Inflation Factor

vif

variable VIF 1/VIF

-------------+----------------------

logb

logmr

1.03

1.03

0. 971452

0. 971452

---------+----------------------

Mean VIF
I

1.03

Appendix 12b:Heteroskedasticity Test

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity

Ho: Constant variance

Variables: fitted values of loger

chi2(1)

Prob > chi2

2.68

0,6924

Appendix 12c:Ramsey Test

. estat ovtest

Ramsey RESET test using powers of the fitted values of lager

Ho: model has no omitted variables

F(3, 50)

Prob > F

3.56

0.5401

xtset id year, yearly

panel variable: id (strongly balanced)
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time variable: year, 2012 to 2018

delta: 1 year

Appendix
12d: Lagrangian Test

.
estimates store re

.
xttest0

sreusch and Pagan Lagrangian multiplier test for random effects

loger[id,t] = Xb + u[id] + e[id,t]
Estimated results:

var sd = sqrt(Var)

---------+-----------------------------

loger

e
I

u
I

.0004691

.0002032

0

.0216581

.0142553

0

Test: Var(u) 0

chibar2(01) = 0.71

Prob> chibar2 = 0.0000

reusch and Pagan Lagrangian multiplier test for random effects

logar[id,t] = Xb + u[id] + e[id,t]
Estimated results:

Var sd = sqrt(Var)

---------+--------------------------

logar I .0715225 .2674369

e
I 8.09e-06 .0028449

u
I 0 0

Test: Var(u) 0

chibar2(01)

Prob> chibar2

21.0821

.0006
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