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ABSTRACT
The significant macroeconomic episode of mid 2014 saw a dramatic plunge in
international oil prices. This present study is an attempt to conduct empirical
investigation on the relationship between the Johannesburg stock exchange and
internatonal oil/gold prices. All these variables have behold significant changes over
time and hence it is undoubtedly relevant to verify their alliance periodically. The study
takes monthly time series data from tiieof January 2004 to $1December 2014.The
Vector Autoregressive model was estimated for the presents of unit root by employing
the Augmented Dickey Fuller (ADF) and Philliperron (PP) tests. The long run
relationship between thstock marketand two strategic commodity indicators were
identified by applying theJohansen ctegrationapproach whiléhe Granger causality
test was used to examine the casual relatitfsreover, the shortun feedback to
exposure from external shocks on each variable determined by innovation
accounting techniques of impulse responds function and vardgetwsnposition. The
Johansen dotegration results imply the existence of long term relationship between the
analyzed variablesThe Granger causality test results whihat there must be either a
unidirectional or no causality among the variabl€se magnitude of response was
mainly due to own innovations as implied by the impulse response and variance
decomposition resultd he findings imply that South Africa canhamce its economic
activity through sound financial systems and make proper terms with the global

commodity market volatility.

Keywords: Johannesburg, oil, gold, cointergration, Vector autoregressive, granger

causality, innovation accounting
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ylzden de supheye yer birrakmayacak sekil
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Calirsma 1 Ocak 2004 ,ten 31 Aimiterisknde® 014 ,
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CHAPTER ONE

THE PROBLEM AND ITS SETTING

1.0Introduction

This chapter focused on the background of study, statement of the proésaarch
objectives, research questions, significance of study, scope of variables under study and
the limitations. The study concentrated on the analyses of the relationship between the
stock market and the international oil/gold prices.

1.1 Background ofstudy

The trauma of 2008! The global economic and financial meltdown is still spooking most
investors. This prompted current and potential investors to shun the stock markets and
placed faith on the yellow metal. In general since gold is a substitutecsf market it
witnessed a high increase in price as compared to stock markets during the crisis. At the
same time the oil prices were also galloping. For the past decade it can be announced
that the oil/gold prices were having an upward trend movemehéspiice of crude oil

was $115 per barrel in June 2014 and as at January 2015 it had slumped by more than
half down to $49 per barrel. This was supposed to be a boom respond. With lower oil
prices, shrink production costs (energy consumes bulk of opaahtiosts); consumers

will have more savings resulting in more spending and fat pockets. Oil is a core
production input in most sectors of the economy and most governments place close
attention on the oil prices. The drop in oil prices resulted in oddioseadh general
economics, the basic fundamentals of demand and supply are always culprits of this
drop. The nightmare of the global financial crisis swallowed all the prospects of the
global economic growth rate. Most international investors are stilbnerand skeptical

about the prospects of the United States economy as such the stock markets followed the
oil price downward trend. Low spending power and risk fear impulse by most people
have resulted in | ow pri ce sadesthe SoutheAfrigas a f e
economy has been under siege. The global crisis did not spear its local currency

Rand(ZAR) from depereciating,inflation rate increasing, political instability, high



unemployment rate, low investments to mention a few, affected dlok starket and
South African economy adversely.

The World Bank(2015) noted that the current oil fafi pricestakes place against the
backdrop of both cyclical and structural developments that might affect growth impact

in 20152016.The sources and inipations of the sharp decline in oil prices have led to
intensive debaté/orld Bank2014).A 10% decline in oil prices would raise growth in

oil importing economies by some 0.19%.5% points, depending on the share of oil
imports in Gross Domestic Proctu( World Bank,2014)In South Africa the oil price
movements are viewed with sentiments. The Reserve Bank Governor of South Africa,
Lesetja Kganyago was quoted by Bl oomberg
costs for South Africa"s eddreondy owi lhlasmradl
through to the wider pricet?2dA GoutbAfiecade s ho
imported 425,000 bbl/d of crude oil mainly from Saddabia 38%) Nigeria 81%)

and Angola (L2%) according to the South African Revergsrvice.The concentration

of thelosers é€nergy companies like British Petroleum (BP), Shell, Sasoi)pared to

scatted winners is narrow. The drop in prices give some relief to the government as the
import bill of oil is a major virus and notorious economicakwespot which adversely
constrain the current account. The current account deficit narrowed somewhat to 6.0%
of Gross Domestic Product in the third quarter acogrdo latest Reserve Bank data
(VERITAS wealth 2015. A US$10 fall in a barrel of oil wouldeduce South African

annual import bill by US$ 2 billion or 0.5% Gross domestic product, as the country
imported on average of 196 million barrels of petroleum/year, this was noted bgtanaly

at HSBC South Africa (Barnato, 2013).

At the same time the nemis is being brewed. South Africa is one of the leading gold
producers in the world. Gold have been a major contributor on GasesticProduct

to this economy. Currently the international gold prices are hovering in the US$1300
range. Major companieseabattling with high production costs and some are shelving
new explorations as they make terms with break even. The prominent importance used
to be injected in gold over the last two decades is vanishing daily as the production falls

20% between 2007 arD11.Another new generation of minerals has taken over South



Africa by storm namely iron oreplatinum, anddiamonds and these minerals are
contributing immensely towardsqorts. Cost competitiveness, ideal or depletion of ore,
lack of investment and lalb unrests (demanding higher wages) are major drivers of gold
production drop. All this drama is taking place at a time when the South African
government is embarking on ambitious structural reforms to position Johannesburg as
one of the best economies time world. With the mixed operations on its commodity
market, the equity market will be determined to surge and carnyatienal economic

activity to the next level.

South Africa as one of the emerging markets fless developedontinent, need to

have a strong stock market that is well aligned with strategic commodity market as this
market on the international platform is well debated. This is because these commodity
indicators namely oil/gold have cultivated their way to the dbinternational markets.
Although other macroeconomic fundamentals should always be taken into great
consideration. The Johannesburg Stock Exchange (JSE) is the best stock market in
Africa and one of the viable markets in the word. The stock markéethe top as most
investors are incloud niné due to healthy returns. With the gold given the safe haven
status, crude oil stressing the fiscal and the Johannesburg stock market emerging as the
hub market it is of supreme to note that the relationshiyvdsn these variables have
been exhausted through enduring economic debates and still get contemporary close
attention by multitudinous researchers. Gold is real money, oil drives the economy and

the world sees the stock market and comment.

1.2 Problem Statement

The dramatic collapse of the oil price during the final quarter of the year was probably
the most important macieconomic event of 2014 (Accauntancysa.org, 2015).
Efficiency in the economy is derived by numerous macroeconomic variablesn®il a
gold have earned strategic commodities and their economic use is empirical. South
Africa is an emerging market which is directly/indirectly sustaining from developed
economies (European Union and USAhe economic calamity of 2008 resulted in

stock makets crush (bankruptcy), low spending, shrunk GDP growth rates, bailouts in

3



other countries. South Africa is under reforms to have sustainable economy. The key is
to increase economic activity. Oil imports are not declining any moment soon as the
economy $ taking upward trend. The stock market is trading in flat phases as it remains
sensitive to volatility on international markets. The importance of gold is shrinking in
the economy and at the same time other central banks are making their gold reserves up.
As such the emerging market, South Africa should be well abreast on the connections
between its stock market and oil/gold prices as the crude oil and gold have a
directly/indirectly significantly influence on the stock market. Security markets reflect
what is expected to go on in an economy because the value of an investment is
determined by its expected cash flows and its future required rate of return and both are
influenced by its expected aggregate economic environment (Reilly and Brown 2003,
408). As both the commaodity and financial markets are volatile, a vigorous assessment
and portfolio maximization is key. Deficiency in terms of theoretical and empirical
studies on elucidating the relationship between oil/gold prices and the stock market in
South Africa is driving this present study. It attempts to dispense to investors, policy
makersthe empirical resudt about the association between these markets and its
implications on the economy in general. In developed world the tracking and analyzing
the tends of these variables has become crucial in their economies.

1.3 Research objectives
This study strives to obtain the following objectives;

A To anatomize the long run relationship econometrically and systematically, by
investigating the impact of twostrategic commodities (oil/gold) price
fluctuations on the Johannesburg stock market of South Africa.

A To determine the casual relationship between stock market of South Africa on
the fluctuations of oil/gold prices.

Other objectives

1 To examineghe fundamental aspects of gold and oil in terms of price, demand
and supply.
1 To emphasis the importance of Johannesburg stock exclaaogies strideto

become the hubf the world market.

4



1.4 Importance of the study

Financial analyst, macroeconomist, lipp makers are always interested in the
movements of oil/gold prices. In the contemporary environment to lure international
investors, the stock market is the first port of call as the barometer used to propel the
country®"s economi c nkagerwitlo maceecanemic andichtors. t s
Oil/gold prices are used by many investors as macroeconomic variables due to their
economic value, use and most importantly their information is readily available as
everyone cares and stress about them. Setting ati@mshktarget to become one of best

ten economies is bold and very encouraging. Market trading techniques, enhanced
information, implementation of global investment portfolio strategies have all
contributed to the importance to analyze the emerging ecomdn®puth Africa and

need to comprehend the relationship between these indicators,

1.5 Research questions
a) What is the theoretical and empirical short and long term relationship between the

stock market and oil/gold prices?

b) Is there a causal relatiomgshbetween the stock market and international oil/gold

prices?

c) Why is the recent drop in oil prices having minimum impact on the stock market and
gold?

1.6 Justification of the study
The study is being carried out in partial fulfillment of the requaetrof MSc banking
and finance at Near East University. The present thesis will be of value to the following

stakeholders;
a) South African government, policy makers, investment analysts, international investors

A Findings and analysis of the study will a$sh understanding the dynamic
relationship between oil/gold prices and the Johannesburg stock market.

Potential as prediction model and portfolio diversification tool.
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b) University

A The study will add to the reference material in the library for futseshy
other scholars who may wish to research on analyzing the relationship
between oil/gold prices and the stock market.

c) Researcher

A The present paper wi || enhance the
decision making in future business research.
1.7 Assumptions
The following assumptions are imposed in this present paper.

A The data will be secured electronicadiydwill represent the South African
stock market, world oil/gold prices respectively.

A Questions-the South African government ant iinstitutions have equal
opportunities in analyzing the relationship between the variables on this
present paper.

A The Central bank monitors the Johannesburg stock exchange and the World
Gold Council monitors the mechanisms of gold.

A Oil prices are determid on the world market (Brent)

1.8 Scope of the study

The research will focus on analyzing the relationship between the stock market and
international oil/gold prices in South Africa. The present paper will dwell on South
Africa because it is relevant the objective of the study as the best emerging market in
the world. The study will have a span from January 2004 to latesi-dgte data of
2014. Long period is required to be well objective in analyzing relationships when time
series technique is apptl. The thesis is solely based on secondary data and the research
will be conducted irlCyprus (icosia). The Variables used will be the JSE/ALL SHARE
INDEX (Johannesburgtock market) Internationaloil price (Brent) and International

Gold price.



1.8.1Limitations

Access to information

A Although the variables information is available electronically through the
internet, their validity is very important. As the data is sensitive, it can be
spurious and need depth scrutiny. To avoid any spuriodataf well registered
websites like the world goldouncil Johannesburgtock exchangand the oil
market(U.S energy administration Agencwill be well explored. Consultations
from the academia stuff will be taken into account.

A The period taken into aount might not reflect the actual objective of the study

due to time constraints for this paper.

1.9 Organization of the study

This study is organized in six chapters. Chapter one is the problem and its setting,
including the background of studygsearch questions, objectives and limitations of the
study. Chapter two is the literature and theoretical framework. It highlights the prior
empirical literature that has been conducted under this subject and in addition the
theoretical framework will disuss the concepts of stock valuation and asset pricing
model s i n relation to the study. Chapter
Johannesburg stock exchange and discussion of the international oil or gold in terms of
prices, demand and supply. Chapfeur is based on the methodology. Various
econometric technigues used for the data analysis. Chapter five dwells on the empirical
analysis and discussion of findings. Chapter six is the concluding remarks; discussion of
major findings and in addition thenplications of the findings, recommendations and

areas for future explorations.



CHAPTER TWO

LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.0 Introduction

A historical perspective will be determined and draws up the conclusion regarding how
strong or wel the relationship between the stock market and commodity markets (olil
and gold prices). Some empirical studies indicate that there exist cointegrating among
fluctuations in oil prices, gold and the stock market returns and on the other hand other
studiessuggest that stock market returns are not influenced by gold/oil prices. How does
South Africa one of the emerging countries responds to such a dilemma? The theoretical
aspects under the stock market and commodity market will be discussed. Investment
maximzation in these markets is gallog on the international markeébtock valuation

is crucial to determine the returns on investment and the required rate of return on
profitable corporate investments after undertaking risk is of paramount as to determine
how these risky assets are valued. The deliberation is organized along three lines: there
are studies related to stock market and oil; other studies focus on stock market and gold
and some studies focused on both the gold/oil prices and the stock mduikétjsmthe

similar case to present study. In each scenario developed economies will be given
preferential deliberations due to the volume of empirical studies conducted in these

countries and where available developing economies past studies will benadcla

2.1 Empirical Literature Review

Oil prices had been fairly stable until 1973, and since then, the oil price has been quite
fluctuating and the impact of oil prices shocks on the world economy has also been large
(Le andChang, 2011, % Arouri and Ralt (2009) researched on the influence of oil
prices on stock mrket using panel data analyswmintergration techniques from 7 June
2005 to 21 October 2008 and from January 1996 to December 2007 for Gulf
CorporationCountries GCC). The main findings of the study found the presents of
cointergration between the variables and also oil price increase have impact on stock
retruns.Bjdrnland (2008) investigated the effects of oil price shocks to Norway stock

market an oil exporting staterf the period of 1993 to 2005 using a structural VAR
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model. The main outcome of the study was that oil has a direct impact on the stock
market, an increase in the oil prices, stock returns increase immediately, increasing
wealth and demand due to high iices. The results also emphasize on the role of other
shocks, monetary policy shocks in particular as important driving forces behind stock
market variability in short termArouri and Nguyena (2009) studied the relationship
between oil prices and stoakturns in Europe using econometric techniques. Their
results showed strong linkages between the oil prices changes and stock market for most
European sectors. Ono and Shigeki (2011) investigated the impact of oil prices on real
stock return for BRICs usgna VAR model with data span from January 1999 through
September 2010The results concluded that the stock returns responded positively to

some of the oil indicators especially in China, India and Russian.

Apergies and Miller (2008) investigated the imipat structural odmarket shocks on

stock returns for a sample of eight countridastralia, Canada, France, Germany, Italy,

United Kingdom and United States. Using monthly data sample with period of 1981
2007.The techniques for data analysis used weeeMVector erroicorrection model

(VEC) and Vector Autoregressive (VAR) models. The core finding of this study was

that the international stock markets do not respond in large way to oil market shocks.
The significant effects that exist prove small in magge. Jammazi (2010) explore how

the interactions between crude oil (co) price changes and stock returns in five developed
countries namely United States, Canada, Germany, Japan and United Kingdom. The
Haar a trans wavel et tr tgomerthl dateaffom D089 tq HT W)
December 2007The empirical results showed that the stock markets in United Kingdom

and Japan do not receive significant shocks from crude oil markets, at the same time the
stock markets in United States, Germany and Canagmd to shocks/volatility from

the crude oil markets although the nature of responsiveness depend on the geopolitical
area from which such shocks originates. Narayan and Narayan (2010) examined the

i mpact of oi l prices on fotmng ecdhonetrintestmrs st o
daily data for the period from 28 July 2000 to 16 June, 2008 and the empirical results
reviewed that oil prices have a significant positive effect on the stock prices in Vietnam.
Sordorsky (1999) applied monthly data for a spaniod (1947:11996:4) to examine

the relationship between S&P 500 Index and oil prices. Subjected to econometric
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technigues, the empirical results show that positive shocks to oil prices depress real
stock returns.Masih et al (2011) investigated oil pe volatility and stock price
fluctuations in an emerging market of South Korgmnthly data from May 1988 to
January 2005 where used and the VAR model was applied. The findings reviewed that
oil price movements significantly affect the stock market neglgt Oskoow(2011)
examined the oil price shock and stock market in amxbrting country of Iran and

test for causality and variance. Weekly data from 2 January 1999 to 31 December 2010
was used. The two step procedure proposed by Cheung and Nglig66a gnd Hong
(2001) we applied. The empirical results reviewed that the variance of oil price
fluctuations does not cause the variance of Iran stock returns. They was no causality
between the variableSordorsky(2006) investigated the relationship betweil price

and 21 Emerging stock market returns and applied the internationalfactiiti model.

The period of study was from December 19@ttober 2005, and the main findings
reviewed that oil price risk positively impact stock returns in emergingketsar
Kapusuzoglu (2011) investigated the long term relationships and short term dynamics
between the Turkish main stock indexes (XU100, XU50 and XU30) and international
Brent oil price using various economettechniquesThe period of study was between
04/01/2000 and 04/01/2010 daily data set. The empirical results from Johansen
cointergration test, it was reviewed that there was a cointergration relationship between
each stock index and oil prices(long run equilibrium) and Granger causality reviewed
the presents of undirectional causality(one way) from all the indexes of ISE to oil
prices and oil price was not a casual cause of the three index.

Foote (2013) investigated the effects of oil prices on returns on the Nigerian stock
exchange. Daily data watilized over the period span from 12 December 2001 to 31
August 2011.Using GARCHump models the empirical results show a negative but
insignificant effect of oil prices on stock returns in Nigeria due to dominance of the
banking sector on the stock exciye. Aye(2015) investigated the oil price uncertainty

for stock returns in South Africa.Appying weekly data covering the period between
1995:07:01 to 2014:08:30 using a bivariate GAR@HNean vector Autoregressive
model. The results of oil price in US$vealed a negative and marginally significant

effect on stock returns. Lin et al (2014) examine the dynamic volatility and volatility
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transmission between oil and Ghanaian stock market in a multivariate setting using
VAR-GARCH, VAR-AGARCH and DCCGARCH frameworks. Their results point to
the existence of positive and significant volatility spill over and interdependence

between oil and the stock market returns.

Ziaei (2012) analyzed the effects of gold price on the equity, bond and domestic credit
for 8 Eas Asian countries (Indonesia, Malaysia, the Phillipines, Singapore, Thailand,
China.Japan and South Korea) for a period span from 2006Q1 to 20T&& study
employed the panel GMM (generalized methods of moments) model consisting of
quarterly data and thempirical results show a significant negative relationship between
gold and equity. Ray (2013) investigated the casual nexus between gold prices and stock
price in India for the period, 19981 to 20162011 based on annual time series data.
The Jahansen omtegration test results confirmethat gold and stock price is
cointergrated, indicating an existence of long run equilibrium relationship between the
variables. Granger causality test finally confirmed the presents oflingaitional
causality which rus from gold to stock priceAnand and Madhigaria(2012) analyzed

the correlation and causality relation that may run between gold prices and stock markets
returns across six countri@idnited States, United Kingdom and Germany as developed
states and Japalndiaand China as developing countriedsing Granger causality in

the Vector Error Correction Model (VECM) for the period between January 2002 to
December 2011T he f i nal conclusion observed that
price granger caughe gold price whereas in developed nations the gold price granger
cause stock price€reti etal (2013) investigated the links between stock price returns of
25 commodities and stocks over a period from January 2001 to November 2011
employing the dynamicconditional correlation PCC) GARCH method and the
empirical results showed that gold holds the safe haven status as gold correlates with
stock returns(S&P500) and others where mostly negative and diminish in terms of stock
prices. Bhunia(2011) examinedhé relationship between two commodity market
indicators and the stock market in India. In the study performed for the period
(2/01/199131/12/12) and in which Johansen cointergration approach and granger
causality method were usetihe empirical results ahe cointegration test reveal the

presents of cointergration between the variable in the long run. The granger causality
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shows that there are bidirectional causality connest@tween the stock market and
oil/gold prices.A k g {2013) looked into the effects of oil and gold on the BIST 100
index in Turkey. In the study performed for the period 2000/01 to 2013/04 and in which
econometric techniques where applied. The Johansen cointergrating tests depicts that the
BIST 100 index,0il and gold prices are cointergrated (they move together in the long
run). They was a positive link between the oil price and BIST 100 index and whilst gold
prices and the BIST 100 index share an inverse relatiordiaig.et al (2013) conducted

an invesgation to determine the relationship between gold/oil prices and the stock
returns in Pakistan. This study used monthly data for the period of 2000 tolAid0.

root test, Johansen and Jesulius cointegration test was applied to detect the long run
assoaation and Granger causality were used to find the lead and lag relationship and co
movements between the variables and short term dynamics were determined by the
variance decomposition and impulse responds function. The results reveal that they were
no-cointergration between the KSE 100 and oil/gold prices. Granger causality test

reveals undirectional causality from oil to gold.

It is eminent that the empirical evidence on the relationship between the stock market
and commodity market is blended. Severalpirical findings mainly concentrated on
advanced economies and a severe lacuna in developing ndfiors{@ countries) still
prevails and as noted by the researcher only a drop of studies exist on developing nations
concentrating on these two markethis present study seeks to contribute towards

filling this depression.

2.2 Theoretical Framework

Different investment assets are priced differently and the fundamental principle for any
portfolio manager or investment specialist is to maximize the shldesis return by
optimizing possible asset portfolios. The compensation for risk acquired on risky assets
should be healthy. The traddf between risketurn dilemma is what financial
professionals strive to balance. Variance and Standard deviation dwmaieed much

theoretical support as measures of risk.

Undiversifiable (systematic) risks are always integrated with risky assets. In a given

environment, investors must labour to minimize the risk premium which is a function of
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business risk, financial #s liquidity risk, exchange risk and country risk.
Diversification is linked with optimal solution of hedging against unsystematic risk. One
cannot eliminate all variables and uncertainty of macroeconomic factors that affect all

risky assetgReilly and Bown 2003 245. At this juncture it is of essence to shed some

light on the tools available to investments and portfolio managers to value the prices and
returns of corporate i nvestments. “ The ¢
the areas wher@e have some control over the outcomes, while minimizing the areas
where we have absolutely no control over the outcome and hence the linkage between
effect and cause i s hi ddTdhediséussomwilllbedkth¢ Ber n ¢
ice through the aluation of stocks by the Dividend Discount Modé@OMs) as all

investors need to be aware on how their stocks are being priced on the market and this
model will yield the importance of measuring the required rate of return by having a
maximum optimizatn between the risketurn catastrophe. The main theoretical models

of asset pricingvhich have been highly debated and still attract more attention in the

21% century are the Capital Asset Pricing Model (CAPM) and Arbitrage Pricing Theory

(APT).

2.2.1 Dvidend Discount Model (DDM)

Method of estimating the value of share of stock as the present value of all expected
future dividend payments (Corrado and Jordan, 2002, Th#)return can be calculated
using different several models namely: zero growth rnsodmnstanrgrowth models,
multiple model and infinite valuation model. All investors wish to get a dividend growth
O O p "Qfortheir investments. The cleanest and most straight formal measure
of cash flows is dividends because these are clearly cash flows that go directly to the
investor, which implies that you should use the cost of equity as the discouiReite

and Bown 2011;378)The constant growth model states that dividends will grow from

period to period at the same rdle p "Q and the value will be determinexio

Op y o Valuation based on a finite holding periedhe capitalization of income

method of vluation involves discounting all dividends that are expected throughout the
future Sharpe et al1999, 533
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The valuing of share of common stock by discounting its dividend up to some point in
the future and its expected selling price at that time isvatgunt to valuing stock by
discounting all future dividendéSharpeet al 1999, 533 DDM is very useful when
discussing valuation for a stable, mature entity, where the assumptions of relatively
constant growth for long term is appropri@&eilly and Bown, 2003 378. Also at the

same time numerous literature have critised DDM as they are subjected to high
manipulations, unreliable and also different sectors reward investments differently like
the private and public sectors. Due to a number of itd sigiitedness and other failed
empirical tests, other models where proposed as alternatives like relative valuation
techniques (price/earnings ratio, price chashflow ratio, price book value ratio) and other
equity methods such as present value operateg dash flows, discounted cash flow
techniques and so on. Financial analysts readily acknowledge the limitations of dividend
discount models; consequently they turn to other valuation methods to expand analyses
(Corrado and Jordan 2002, 163).

2.2.2 CapitalAsset Pricing Model (CAPM)

This model was introduced by individuals namely Sharpe (1964), Linter (1965) and
Mossin (1966) and this model milks much of its foundations from the works of
Markowitz (1952) portfolio theory. This model emerged asdpi@al cale of modern
finance. It has received numerous attention of study by many intergsaetles
(academics practitionaries, markespecialists and so on)lhe CAPM is a set of
predictions concerning equilibrium returns on risky assets (Bodie et a] 2692 By
simplification of the assumptions embodied in the model, the CAPM can be
mathematically be represented by\e 1 "Qf O'Y i "QR; = Expected rate of
returnR¢= risk free rate (zero betl)Beta of capital (sensitivityiRn,=the market return

and Rm-Ry) is the market risk premium.

The measure of an asset®"s systematic ri sk
2003, 22).The CAPM favored the use of beta over variance and standard deviation. To
the extent that tmk&k"CARMMuUIld dec empetasstulres;d ,b
coefficient, not its standard deviation of return (Bailey 2005; 154). Beta is the

covariance of the assets with market portfolio as a fraction of the market portfolio. The
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ultimate question regarding CAPM is whetht is useful in explaining the return on
risky assetsespeciallyis there a positive linear relationship between the systematic risk
and the rate of return on these risky assets? Sharpe and Cooper found a positive
relationship between return and riskhaugh it was not completely linear (Reilly and
Brown 2003, 261)This model preached about the importance of diversification and
optimization of portfolios of risky assets. Diversification should not, in any case be
constrained as a panacea for attemggtlet alone eliminate risky (Bailey 2005, 157).
Single market (index) CAPM received multitudinous criticisms as they argued it failed
as a pricing model. In effect the paradigm of the CAPM and efficient markets may need
to be replaced with a paradigm afarkets as vulnerable to capricious behavior
(Dempsey, 2012, 9).

2.2.3 Arbitrage Price Model (APT)

Developed by Ross (1976) as the mtdtitor model alternative to the myopia of the

Capital AssetPricing Model. Arbitrage is the process of earning risklpssfits by

taking advantage of differential pricing for the same physical assetity Sharpe et al

1999 284. The concept of APT is central to CAPBoidie 2002 320. The APT

reduced the several assumptions of the CAPM to a minimal and arguedskatprof
factors(variables) which the CAPM overshadowed. The one assumption unique to APT

is that unrestricted short selling exidtsis acopian situation is available to only a few
(such as investment banks and miblonarketse x c h a
(Francis and Taylor 1992, 248).

One factor APT model- this model is equivalent to the CAPNIhe law of one price
(LoOP) principles are part of the APT model. Though some assumption from the
CAPM; most investors prefer more wealth to less rgidaversion concept, the APT do

not support the assumptions that returns are normally distributed, type of utility function
and market portfolio to mention but a few. The one factor APT model is represented by
Oi _  _ & DvhereE(r); is the expected return on security, ie-the return for

zero beta portfoliof}--is the sensitivity of the ith asset to the risk factor, ang the

factors risk premium ( Francis and Taylor 1992,248).
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Two Factor APT model - O _ _® _ @ wherea s the risk premium
associated with risk factor 2 arﬂd is the factor beta coefficient for factor 2 and factors

1 and 2 are uncorrelatg@Francisand Taylor 1992 251). The APT gave room for
multiple factors yariables) of affect the @tk returns and shun away from all reliance on
the betas as applied by the CAPMarket perfection is impossible due to several
fundamentals like the inflation rate,taxes,transaction costs, money supply, industrial

production and so on thus the APT hadegia on such factors.

~

Multifactor APT model -Oi _  _® _® E_ ® Thisis an extension

of variables tdk risk factors. The APT has one serious detrimental drawback; the model

is silent on how to generate the factors and what they are? As such numerous studies
have concluded that this model like BAPM is not conclusive.

Both models the CAPM and APT had ogeal; to aid in determine the required rate of
return from risky assets The CAPM commenced with its simple assumptions
incorporated from the Markowitz portfolio theory. In general the first pot of call when
evaluating the risketurn tradeoff is the CAM. The APT is a breed of CAPM his

model reduced the assumptions and advocated for more factors and left many guessing
what are these factors or variables and how to determine @®&RM is a simple model

no rocket scientist is required to apply this maake compare to the APT which need a
serious heart surgery in determining the factors and its applicability. At the end of the
business day it all comes to the point where each model depends on what one needs to
achieve by understanding each models coscegpplicability and limitations. It is
probably safe to assume that both the CAPM and the APT will continue to be used to
price capital assets; coincident with their use will be further empirical tests of both
theories, the ultimate goal being to detereniwhich theory does the best job of
exploring current returns and predicting the future (Gteslly and Brown 2003,304).

2.3 Summary of the Chapter

This chapter covered the past studies and concluded that they are vacuums for future
studies in developingations. The literature also reviewed mixed relationships between
the stock market and international oil/gold prices. South Afrrespond to these two
marketswill be discussed is subsequent chapters. The chapter went further to discuss the
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concepts otheoretical framework in finance. It looked at the valuation of stocks through
the Dividend Discount Models (DDMsYhese models are looked at firstly by many
analysts due to their simplicity. However many noted their deficiency and advocated for
other rdative valuation techniques. Asset pricing tools namely the Capital Asset Pricing
Model (CAPM) was discussed as the forefront technique of pricing assets due to its
simplicity and applicability. However due to some failed empirical results the CAPM
attraced multiple criticisms and resulted in other models bgiug forward The
Arbitrage Pricing Theory (APT) imaged as the alternative statistical model. It reduced
numerous assumptions proposed by the CAPM and assumed more reasonable by its
inclusion of manyfactors. It suffered a knock as it failed to disclose how to determine
these factors and what exactly are they. Hence all these models proved inconclusive and
their ability as theory to explain relevant empirical evidence was questionable. The use

ofthee model s rest on one®"s judgment, where
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CHAPTER THREE

GENERAL OVERVIEW OF THE JOHANNESBURG STOCK
EXCHANGE AND INTERNATIONAL OIL/GOLD PRICES

3.0 Introduction

This section will shed some light on tlgeneral features of the Johannesburg stock
market, its role on the South African economy and on the African market. The
international commodity prices of oil and gold will be discussed based on their price
characteristics and the supply and demand as #jer fundamentals thateterminethe

volatility on this market.

3.1 The Johannesburg stock exchange

The gold stumped of 1887 unlocked the door of the Johannesburg stock market and ever
since that day the stock exchange has experienced great stridesrnemly ranked the

19" largest stock market in the world due to it capitalization paged at US$ 1,007 billon
as at 2013 and the largest market in the African continent. South Africa located in the
SubSaharan Africa with an estimated population of 53yllon as at 2013 and current

GDP of US$366.1 billion in 2@(www.worldbank.org). Clearly aountry with such
figuresrequiresa sound sociaéconomic advancement. Security markets reflect what is
expected to go in an economy because the value of artrimemsis determined by its
expected cash flows and its future required rate of return and both of these factors are
influenced by its expected aggregate economic environment (ReillyBrown 2003,

408). In 2002 the stock market striked a fortune whenetged with the London stock
exchange and became known as the FTSE/JSE all share index. This heavily connected

the Southern African nation with the developed club.
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Figure 3.1 leading companies listed on the Johannesburg stock exchange

Many leading South African companies have become significant regional
and/or global players | SAB) f§stancard Bank S3SOL ;;: SHOPRITE()
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*As at end September 2014

Sourcecaptured: www.jse.co.za

Multinational Corporatiogs are encouraged to list on the exchange and this has seen
corporate giants like BAT, SABMILLER, BHP Billion, BP, Anglo American listed and
their share indexed; traded and these firms have dominated tketmar

On the continental seen the Johannesburg stock exchange has assisted other
governments to float their bonds on the market as a case of Namibia, floated 10 year
bond. The Johannesburg stock exchange advocated for the integrated African board. The
obed i ve is to build a continental hub and
increasing number of electronic bourses, capable of routing buy and sell orders and data
between African exchanges, and thereby developing business strategy

(www.worldfinance.com

Financial sector in South African has dominated the stock exchange. Due to its sound
stock market the economy was one of the countries to atimact foreign direct
investmentin 2014 in terms of emerghg markets alongsid&urkey,Chile,Indonesia

,Kenya. Not everyone is smiling with the success of the equity market as noted by

N

Mungai , 2015, “The edoftse wheremonsy mbiltipties fiselfd i s e a ¢
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endlessly on the stockarkets, therefora little incentive to direct it into production
economy resulting in ,jobless growth®" and
markets; who can comfortably live off interest accrued from their financial assets and do

not necessarily have to buidthything in the labeabsorbing economy in order to create

weal t h."”

3.2 International Oil Price

Oil muscled its way to the supremacy and acquired a permanent spot in the investment
portfolio and resulted as one of the most traded commodity on the inteaisrena.
Drilling which started in the ®century has resulted in major developments in this
product to the level that the 2tentury is at the receiving en@rude oil futures were
introduced inMarch 1983 and this contract is now the most heawbded energy
contract and the most heavily traded 1fimancial futures contract§duang et al 1996

6). The mechanisms of demand and supmyenbeen dominating the volatilif oil
prices.Qil is a globally traded commodity and the price of oil issd®ined by global oil

demand and global oil supply conditions (Henriques and Sadorsky, 2007, 999).
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Figure 3.2 OPEC average international oil prices
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The global financial crisis was coated with high oil prices and slowdown in economic
activity (stocks crushed)Many empirical studies have highlighted inflation and
recession as germinated by oil price fluctuations, for instance the oil price hikedof 197
and 1979 played critical roles in slowing down the world economy, at the same time
inflation was also rising (Le and Chang 2011, \®)ar prices and need for dominance
from the OPEC cartel and the United States have been catastrophic on the oil prices.
With the recent slump showcased in fARll4 where a drop of close to 50% per barrel
was witnessed, oil dropped from almost US$150 to $60 and this demonstrated how
volatile this commodity can be. Figure 3.2 shows the oil prices as averaged by OPEC
from 2009 -2014. Increasing oil prices will increase the production costs under the
circumstances where there is no substitution possibility between factors of production,
higher production costs will affect cash flow and will decrease stock prices
(Kapusizoglu 201199).
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3.3 International Oil Supply
Although OPEC crude oil falls in the meditberm years below 29 mb/d over the long
term it raises (OPEC 2014, 83).

Figure 3.3 Oil supply by both OPEC and NorROPEC countries

bt
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MNon-0PEC
MNon-OPEC

Source: Captured World Oil Outlook 2014

Shocks to the physical supply of crudi or to oilspecific demand, indicate a higher
degree of macroeconomic uncertainty and are interpreted as bad news (Bastianin and
Manera, 2014, 2Due to the scarcity of world oil reserves, the global supply Wwilags

depend up to barons with investments they seek to maximize at alOgdsC is the

main barometer to determine the supply of oil. As show from Figure 3.3 oil supply will
never drop in the long run. Global economic activity in the long run will tatisés
increase or decrees in drilling. Recently the drop in oil prices did not spook the chief of
the oil club, Saudi Arabia as she remained adamant to shelve production prospects and
cut oil supply as most of its members are feeling the hot air due riteeslump. At

the same juncture the United States has advanced its shale production leading to
overflow of oil on the marketSimakova (2011653 depicted vital sentiments from
Balaz @002) that total oil supply depends on several factdnsount of poven global

oil reserves and new deposits, technical and technological advances in oil extraction and
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processing, monetary system in producing countries, political factors, the activities of
OPEC andNOPEC QNon-OQil Power Exporting Countries) and short terfactors,

natural disasteraccidents, political anahilitary conflicts.

3.4 International Oil Demand

Only OECD regions falls demand and developing countries, China and other Asia, India
they will experience an increase in oil demand and also ananal basis in 2015, non
OECD oil demand is expected to exceed that of the OECD for the first time, this was
shared by OPEC in their Outlook report 20lxtrease in global economic activity will
attract more demand for oil. Figure 3.4 demonstrates hewr#imsportation sector is
poised to dominate the oil demand in the years to come; this can be due to globalization
as most people travel from one continent to another and increased trade volumes
between countries. Oil in all forms of transportation, ragidtion, internal waterways

and international marinencreased by an annual average of more than 0.7 mboe/d over
the period 1982010 and was clearly the source of increase in demand (OPEC, 2014,
73). The demand can inversely be affected if they arecdingeon global economic
activity as is characterized with low investments, low spending and shrinking prospects.

Developing countries are also expected to demand a significant share of the oil

produced. This can be due to high increase in global investtteaction.
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Figure 3.4 the demand of oil from different sectors of the economy
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Samakova(2011,653) from the works of Boloz(2000) noted,tiatriving forces of oil
supply depends on several factanamely Changes in world population, world
GDP,structural changes in the economy, changes in energy balance, climatic conditions
and changes, importers exchange rates against US dollar, commercial policy actions in

importing countries and speculations atlder factors.

3.5 International Gold Prices

Gold historically proved its significance as form of currency and of lately as an
investment vehicle. The yellow metal is a non interest earner and hence its prices tend to
drop when interest rates increasesl amake other investments superior or attractive.
Gold has a critical position among the major precious metals class, even considered the
leader of precious metal pack as increase in its prices seem to lead to parallel movements
in the prices of other premis metal§Le and Chang 2011,ZJhe price of gold has little

impact on oil and vice versat tfues The correlation between oil prices and gold prices

is very high.

24



Figure 3.5 International gold prices
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Source: world gold councll

Dynamics of supplyand demand in bullion are supported by functionality and features
of this precious metal as well as investment characteristics (Samakova 201 Kft54).
World War Il, the Bretton Woods pegged the United States dollar of gold at a rate of
US$35 per troyunce (Sajit and Kumar 2011, 148yom this episode the price of gold
have been a turbulent ride. Currently éces of gold havdeen hovering between
$1000 and $130Market rangeThis is due to the decline is global economic activity.

Monetary policy performed by governments, changes in interest rates, inflationary
policy, this all affects the price of gold, which is often used as an official reserve asset
(Samakova 201,1654). For centuries ever since the day gold became the first excavated
mineral dilled by humans, it have received the safe hastatus Gold as an asset has a
hybrid nature: it is a commodity used in many industries but also it has maintained
throughout history a unique function as means of exchange and store of value, which
makes t akin to money(Sajit and Kumar 20011145. Cheaper oil means lower
inflation. This means gold should be affected negatively dintesually considered a
hedge against inflation as noted @Gifsory (2015) for Finance.yahoo.corirom Russia

to South Afica to North America, the biggest producers saw profits turn to losses as
prices plunged forcing them to cut spending on the mines in half over three years
( Walt,2015).
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3.6 International Gold Demand

Gold has been utilized as a strong comrtyody many for decades now. Most people
have concluded that gol dt wmsmoas Isyck & has

have

increased its demand globally. Currently the US$ in which the gold bullion is quoted has

gained its value and the gold price and dethhave dealt a blow. Central banks are

highly acquiring gold with a net purchases of 368.6t of gold in 2013,Russia

77t,Kazekastan 28t,Azebayijan 20t and Korea 20ir{d Gold Council,2013.

Figure 3.6 Gold demand by category (tonnes) and the gold pri¢e)S$/0z)
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Figure 3.6 shows that 2013 proved to be the year of the consumer, with gold jewellery

demand close to pierisis high levels and investment in small bars and coins, hitting a

record high. The result was annual gold demand of 3,756 tonnes valued at US$170

billion (World Gold Council 2013)The World Gold Council also noted that full year
demand totaled 3.953.7 tonnes in 2@QXdom 4.087 in 2013) and the it went further to

highlight the impact of a strong dollar against the metal. Central banks seeking

continued diversification away from the US dollar, central banks absorbed 477.2t of

gold in 2014, 17% above 2013s impressive 409 tonfrtas.was highest year of central

banks net purchases for 50 years after 5444 tonnes addition to global gold reserves
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reportel in 2012(world gold council 2015Pemand of gold also increases during the
periods of price stability or moderate growth rates and then decreases in periods of
volatility (Samakova, 2011, 654).

World population and world GDP,growth of living standardspopulation, policy of
central banks, exchange rates against the US$ and speculative and effects where some of
the factors highlighted by Samakova (2012,65) that have impact on the international

gold demand market.

3.7 International Gold Supply

Gold was tle first metals human excavated (Sujit and Kumar 201Atljhe end of

2013, there were 177.200 tonnes of stocks in existence above ground, the world gold
council revealed. China is the largest producer in the world accounting for around 14
percent of theotal production. South Africa is the leading producer in Africa and in top
10 best producers of the world. Due to blink economic prospects the producers have
dismantled their machinery as they struggle to run it due to continued losses. Finally we
today face the fact that the gold output has declined by more than 20 percent since 1916
and we are told disaster impedes unless something is done to stimulate production
(Berridge 1920181). The cost oproduction isnot in line with thebar at which the gold

price is.Samatova (2011;655) in his articles noted thenrfectors that affect demand of

gold as summarized by the world bank: verified global gold reserves, recycled gold new
deposits, technical and technological process in gold mining, monetary sgséach
country, political factors and short term factors: national disasatsers,political and
military conflicts. Figure 3.7 shows the supply of gold from other economies and the
South African supply to the International market. The supply of gold isrtlyieeing
hampered by low returns and operating at higher operational costs.
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Figure 3.7 Gold annual total supply
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3.8 Summary of the Chapter

The Johannesburg stock exchange is discussed as the hub and viabieasketkn the
world, its role in South African economy and externally. The independent variables of
the study (oil and gold prices) were highlighted in terms of their prices, demand and
supply. The major outcome of the discussion reviewed different fattargprompt the
demand and supply volatility on the market. It was also acknowledged that these
commodities are crucial in Zlcentury as they make headlines on the international
markets frequently. The role and importance of these variables also stngppresent
study criterion of identifying these variables. The South African financial market has
over powered the previously dominated territory by gold market. There is adequate
liquidity to spend on oil importeind lessstress on the fiscal to the exine. Gold is
produced locally and oil is import product thus the stock market plays as the arbitrage in

order to optimize the portfolio.
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CHAPTER FOUR

METHODOLOGY

4.0 Introduction

This section looked at the approach on carrying out the research and outlines all the
methodological aspects of the prestsisin order to obtain the objective of the study

and answer the research questions. The literature review highlighted some of th
econometric techniques at the disposal in order to carry out empirical analysis and this
section will outline all the appropriate techniques relevant for the prés=ns

4.1 Econometric Methodology
In the present empirical analysis the sample pemgarding the South African model
spans from 01/01/2004 to 31/12/2014, consisting of 132 observations for each variable.

The analyses have been performed using monthly data.

Table 4.1dispensesthe definitions and the origin of the variables along with the
derivation of the time series under evaluation. Regarding the data, the JSE/ALL SHARE
index and international gold price (US$) data was retrieved online website

(http://www.investing.comand international Brent loprice (US$) have beerbtained

from the B Energy Administration Information Data Systenmtt.//www.eia.org.com

Microsoft Office Excel 2010 and Eviewa0 package program have been used for the
arranging of datand econometric analyses. Firstly all the basic series are converted into
naturallogarithms Taking the natural logarithm of such a series effectively linearizes
the exponential trend (since the log function is the inverse of an exponential) and
differendng if one wants to remove the trend component from the (time) series entirely
i.e. to render it stationatygne needs to apply differencinge. compute absolute changes

from one period to the neghsteriou and Hall, 20Q718).

The JSE/ALL SHARE index mresents 99% of the full market capital value that is
before the application of any investability weightings of all ordinary securities listed on

the main board of the JSE, subject to minimum free float and liquidity criterion
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(http://www.ftse.com International Brent oil price have highly validity and preference

on the international market. The yellow metal, gold is widely monitored by international

i nvestors as it coated with the “safe have

4.2 Research modehnd variables of the study

Based on literature review, it is quite evident that a number of models were proposed by
many researchers in an attempt to figure out the relationship equilibrium between the
stock market and macroeconomic fundamentals. This recent study will adopt two
strategic commodity indicators namely crude oil and gold price and analyze their
affiliation with the stock market. The dependent variable will be stock and the
independent variables (oil/gold price$he proposed model is econometrically detailed

as:

Econametric model:
OYOT 1 0001 O000F OYp T O%Yg 7t OVYb -

Where: JSE represent the Johannesburg stock excAdin§earelndex (South Africa),
Oil represent Brent crude oil price, Gold represent the inierradtgold price and Duml

represent the structural break of Oil (2008M08, Dum2 represent the structural break of

JSE/AIl share index for (2008M06) and Dum3 (2007M7) structural break of gokg.

the intercept, // ¢ h [ Fancﬁs a/’e/reérquSIv)n coefficients, rrepresent the
idiosyncratic risk factor. It is expected that crude oil will have inverse relationship with
the stock market based on the norm that shocks that trigger oil price to soar will result in
surge in cost productm inflation upwards and at the end the producers will pass the
extra burden to the consumer to avoid negative returns or break even. Consumer
spending will shrink and the value of equity will decline. Gold will have a negative
relationship with stock madt as it is a competitor or substitute investment asset

especially periods of high uncertainty.
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Table 4.1 Glossary and Definition of variables

RETURN ON JSE/ALL SHARE | Monthly average index G
It is a freefloat market| common stocks listed in th

capitalizationweighted Johannesburg stoc
JSE/ALL SHARE | index(www.tradingeconomics.con exchange(JSE/ALL
SHARE index, no
seasonally

adjusted(Investing.com)

Crude Oil Price Monthly crude oil

oL internationalpurchase price
( US Energy Informatiorn
Administration)

GOLD Gold Price Monthly international golc
price(investing.com)

DERIVED SERIES

qQISE Return on JSE/ALL SHARE 0 €0QYO D ¢£0QY0

gOIL Change of ail prices 0 € 0000 0 £U0Q00

gGOLD Change of gold prices DE@ OO0 €@ OO

Source: Authoros table: Adapted from empir

Table 4.2: The present study applies descriptive ssitsi to determine the mean,
standard deviation, skewnes and kurtosis of data at level in panel A and at first
difference in panel B.
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Table 4.2 Descriptive statistics of variables.

Summary Statistics
JSE/ALL GOLD OIL
SHARE
Panel A.Data in log levels
Mean 10.17567 6.82042 4.340950
Std. dev. 0.423169 0.474662 0.367893
Minimum 9.221143 5.958425 3.429461
Maximum 10.84732 7.511251 4.888242
Skewness -0.59354 -0.38672 -0.58002
Kurtosis  2.698997 1.871372 2.387127
Panel B. Data in first differences
Mean 0.011628 0.008251 0.005240
Std. dev  0.045142 0.055203 0.087356
Minimum -0.15031 -0.19851 0.310955
Maximum 0.115893 0.129863 0.180138
Skewness -0.45415 -0.41781 -1.12434
Kurtosis  4.073439 3.810917 5.106685

Source: Authordés table: computations on mo

Table 4.2 tabulates the descriptive statistics of the series in log and first difference of log
level. The coefficient of standard deviation indicates that in log level gold has the
highest volatility, followed by stock market and oil prices. For oil, gatdl stock
market, the mean of the first difference of the log of variables implies annualized
average returns. All assets yields positive annualized returns with the stock as the
highest performer with annuaéturns 0.011628) followed by gold at (0.0851) and

lastly oil at (0.005240)The JSEAIl Sharelndex grew at an average of 10% per month,
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gold at 6% and oil returns of 4% per month for the period examined. At glance the
skewness of the first differences series reviews both variables are negatively skewed and
the values do not significantly differ from zero. All the variables withessed a high
kurtosis well above the value of normal distribution (three) with feasible effects on

cointergration especially oil and JSE/all share index.

4.3. Econometric Techniques

To be positive about the stationarity of the time series data the Augmented -Dickey
Fuler test (ADF1979) was applied and to support these findings the Pifioon test
(PR1988). The Johansen and Jesulius (1990) cointergraion test to search for the long
run relationship between the time series was put into practical use and to eiamine
casual relationship and movement of causation the Granger causality test was employed.
Innovation accounting techniques of the Impulse Responds Function (IRF) and the
Forecast Error Variance Decomposition (FEVD) where applied to analyze
interrelationskps of the variables in the system and track out the path of the effect of

structural shocks on the dependent variable of the model.

4.3. A. JSE/ALL share index and international oil price presentations.
For the period under examination. The time trendtled stock market and the

commodity indicators in their log is graphed below.

Visual checking of the JSE/ALL SHARE INDEX show the changing trend of the stock
market returns during the periods of economic stability, growth and also along with a
depression otthe period of the global financial meltdown. The Zivot Andrews test was
applied to determine the structural breaks of the series
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Figure 4.3 JSE/all share index In LOG
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Figure 4.4 International oil price in LOG

5.0

4.8

4.6

4.4

4.2

4.0

3.8

3.6

3.4

Source: Captured by Author from\iEews (8.0)

Visual look at the above commodity market graph of international oil price shows that
the prices were having upward trend/movements until the trauma of 2008, bia glo

economic and financial meltdown. What started in the USA due to financial innovation,
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deregulation complexity, subprime lending and incorrect pricing of risk on different
assets as some contributing factors resulted in high interest rates andagigdifop in

i mmovable property (The @hseqeescesaof al these factoes. Ho
contributed to the bubble burst of the USA property sector and leading financial
institutions like the Lahman brothers crushed and prompted liquidity cnsithda
banking sector and the entire economy. There was no winner for international investors
as the S&P 500 index (international credit rating index on the USA markets) showed its
slowest point in 2009USA as the leading oil consumer cut its import billedto its
homeland (financial) crisis which required an immediate extinguisher and other
countries where affected as the USA have ngitibal corporate investments as the
world power house. Energy sector, the OPEC cartel was highly affected resulting in
sudden slump in international oil prices, mid 2008. However as shown by the graph
form 2009, the oil price drop ended and an upward movement prevails. In general
economics the drop in oil prices is usually a characteristic of the demand and supply
factors.In June 2014 as visualized on the graph the prices of crude oil are falling down

again.

4.3.1 Stationarity

Multitudius researcérs have concluded that financial and economic time series data
have unit root problem. Data should be stationary whenean, variance and
covariance don"t vary s y2609.@hadf thecdath might ov er
yield a high (R?) coefficient and high level of significantan{dF tes) yet the variance

and covariance of the estimated coefficients are netdnd not constant through time.
Non-stationarity data will yield a spurious/nonsense regression in which the estimators
and test statistics are misleading. The present paper utilized the well documented test of
unit root test by modified by Dickelyuller called the Augmented Dickdyuller (ADF)

test and Phillip?erron (PRest) as both have the same null hypothesis that the time
series is integrated of order 1 usually labeled(Bsagainst the Alternative hypothesis

that the series is stational{) . To capture all dynamic structure in the endogenous
variable and ensure that the residual is free from autocorrelation the optimal lags are
included and the number of lags that minimizes the Schwarz Information Criteria was

selectedThe ADF mechanism wilkun the data at both the level and first difference to
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dictate the unit root existence and it will include the constant with trend. The study
utilized the PP test to cement the results of the ADF Témst. PP test follow the same
procedures of the ADF seand both tests produce similar resuMB.test have an upper
edge over the ADF test as it can detect and provide a shield of autocorrelation using
covariance matrix and it is less sensitive to lag structure unlike the ADH ¢ettst for
stationaritythe following mathematical equation is applied:

Figure 4.5 Auto-Regressive Model for Unit Root Test.

Source: Applied by Dickey and Fuller (1981)

X can be any variable and the Augmented Diekeailer (ADF) model can be well

expressed as follows

YO T T 1 o B YO - (1)
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(4 represents a pure white noise error termael X(Xtli Xt-2 ) , -2 3(XBR T X
t-3) Xt-e= (Xt-i7 Xt-]), i represents the number of recent time and j is the number

of previous times or years see (Figure 4.3)

Hypothesis of Augmented Dickey Fuller (ADF) is Null hypothe$i : UL the 0

time series has a unit root (it is not stationary)

Alternative hypthesis assumes that the null hypothesis is not true meaning that U
i .bIs stationary means that there is no unit root means that the data are stationary. It
is concluded upon the rejection of th&C hypothesis by comparing the statistics

obtainal by the test with the critical value (Enders, 19%§)plying the first differenced
data(321) both tests show that the null hypothesis is rejected for individual series at

conventional (1%5% and 10%) level of significance at which the datantisgrated of
that order (d). Phillips-Perron test as the alternative test to check the results of ADF.
The PP test reduces serial correlation in the error term by usinganamedic statistical

approach without add lagged difference terms found iADie.
Yo T O pod o - (2)
Both methods share the same null hypothesis and yields similar results.

4.3.2 Co-integration Analysis

Cointergration test as performed to examine the link between the relations of an
integrated series and the long run equilibrium (testing the long run affiliation between
nonstationary time series data). Granger was the pioneer of this theory to determine the
long run equilibium between variables. However this study utilized the joint theory
proposed by Johansen and Jeselius 1990 as this is @osathented approach in
analyzing the long run relationship between variables. Engle and Granger (1987) make
use of a bivariate madl which cannot be applied in multivariate models; as such the
VAR model is the foundation of the Johansen and Jeselius cointergration approach. The

procedure can be illustrated with the following Vector Auto Regressive (VAR) model:

® 0 L ® L8 - 3)
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Where:

=< 8L gshowsvectors of lagged and current valuesnotariables respectively

which are | (1) in the mode,] éd.k are known matrices of aoefficientn X n

dimensiongC is the intercept vector andqd is a vector of random errors
(Katircioglu,2007). The maximum order of lags of the auto regressive have to be
determined and the number of lag selection is found in such a way that the rieshtal

auto correlated. A decision has to be made on the account to include a trend or not. The
rankd depict the number of cointergration relationship.(r) which is determined by
testing weather thax-Eigen value(f } are different from zero. Théohansertest
appliesboth the trace test and the Makigen value. Identification of the number of
cointergrating vectors is based on the comparison of theBitgen value and the Trace

test with the test statistics. Johang@®90) suggests that using tiMax- Eigen values

of & order from the largest to the smallest is for computation of trace statistics.

The trace ( (sshowraagice) for mul a

 «>+igfBms A > 8- 4
With the tested hypothesis are:
HO : ro- = 0 H1I1: r > 1

HO: r < 1 HI1I: r = 2

HO: rr < 2 HI1: r = 3
And the Max Eigen value is given as:

fOFe »e» w7, (5)

Where & is the estimated Makigen values from the estimatédl matrix. r is the
number of ceintegrating vectors and is the number of observations in the study. The
trace statistics test the null hypothesis that the number of distinct co integrating vectors
is less than or equal toagainst a general alternative hypothéte number of distinct

co integrating vectorss more than or equal to r) and the maximum Eigen value test
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evaluates the number of cointergrating vectors versus that number plus one (Bhunia,
2011,9).If the variablesirX;ar e not <co i ntergrated,the ratl
characteristicsoots are zero; Since In(1)=0,each of the expressionsA\h(ill equal

zero in that case (Bhunia,2011;990 hansen and Jesulius(1990)
as more powerful relative to the trace test. Maxi-Eigen statistics can identify the

numberof cointergrating vector, more than the trace statistic. In this present study both

statistics will be given special attention and analyaethey are both important.

4.3.3 Causality

To determine the lead lag relationship association between the JSEAARE index

and the commodity indicators, the present study applied the Granger causality (1988)
which is a statistical hypothesis test to harvest the desired results. Current values of X
can be explained by past valswlsesoffXcak and
assist in explaining YA double causation (2 way) exists when X granger cause Y and Y
granger cause XA time seriesy is said to be Grangeraused by if the coefficients on

the laggedXs are statistically significant (Granger, 1968he following model has been
estimated to in order to determine the direction of causality

Yo B | ¥ B 1 Yh o (6)
Yo ot 3W t ] 30 0 @)

The time series of variables is netationaryl (1) and is not intergrated, the variables

are converted intd (0) by first differencing. There is no auto correlation betwdgn

and U»t. This present study will investigate the bilateral causality for the stock market

and oil/gold prices. Causality froMto X can be noticed under the estimated lagged Y
in the equation (6) and are statisticatlifferent from zero (B » and the set of
estimated coefficients on the lagg®din the equation (6) is not statistically different
from zero( x 0). Afso a=unidirectional fronX to Y can occur if the set of laggat
coefficient in the equation (6) is not statistically different from Z&o and the
set of laggedX coefficient in equation (7) is statistically different framx G 0),]

Eagle and Granger,(1987) suggests thatds#h causality exists when both regressions
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of setY andX coefficients are statistically significant from zdro x U arid( | x 0l ) |
i OHence the null hypothesis is thgtdoes not Granger causeX in regression
equation 6 andX does not GrangerauseY in regression equation mhe Granger
causality will result in suspense conclusions as it have a pitfall of clearly reveal the
impact significance details of the independent variables(oil/gold prices) on the
dependent variabl¢stock market). The innovation techniques of Impulse response

function and Variance decomposition will aidfild this pitfall.
4.4 Summary of Chapter

This chapter ushered the methodological aspects of the study. Time series are prone to
unit root problemand it was discussed that the unit roots tests that removes the problem
to avoid spurious analyses are the Augmented Dickey Fuller (ADF) and Halipsn

(PP test)The series was found to be unit root free after first difference. The lag structure
sele¢ion was based on the Schwarz Information Criterion (SIC), Alkaike and Hamman
Quinn information criterion (HQ) and apgmeate lag selection was 2 lag$ie Johansen

and Jesulius cointergration approach was applied to test for the long run relationship
betwween the variables and the results showed the presents of two cointergrating
relationship as presented by the trace and maximum Eigen statistical values. The study
went on to test for casual relationships between the stock market and international
oil/gold prices using the Granger causality test and found a unidirectional causality
running from the stock market to the international oil prices. These results were also
supported by the Granger causality/Block Exogeneity Wald test revealed the same, one
way ausality. Short term structural feedbacks on each variable from external shocks
were determined by the application of the impulse responds function and the variance
decomposition tests. Own innovations were the main courses of volatility on each

variable.
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CHAPTER FIVE

EMPIRICAL ANALYSIS AND DISCUSSION OF RESULTS
5.0 Introduction

This section was a practical implementation of the methodology discussed in previous
chapter four. The chapter looked at the empirical analysis of results and discussion of
findings. The long run relationship were determined with the application of the Johansen
cointergration test and short run dynamics through causality and innovation accounting
techniques of Impulse responds function and variance decomposition followed.

5.1Results from stationary tests

Unit root test is performed to determine the stationarity of data. Test of the null
hypothesis is that a series has a unit rétf Geries has a unit root) and as such the
series is nosstationary. Non stationary data widsult in violation of the mean, variance
and covariance which needto be stable aall, levels. This study applied the widely
popularized parametric test called the Augmented Di¢kdler (ADF) together with

the Philip Perron (PP) test to investigate the existence of unit root or not in the time
series data and the lag structure selectiasetl on the Schwartz Bayesian Criterion

(BIC) now popularly known as the Schwartz Information Criteria (SIC) computed as

(SSRy
SBC, = In-

I+ Inn

Wheren is the size of the samplk,is the number of lags
and SSRmis the sum of square error terms. Time series data is verytigens
stationarity and nogtationary data can yield spurious regression showing high level of
(R?) and high level of significance (t* and F* statistics) implying that the variance and

the covariance of the estimated coefficients are false and noarboser time.
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Table 5.1: Results of unit root tests at log level and 1st difference

Jse/all share | -1.483256 | -3.480818 | 0.5391* | -1.811543 | -4.029595 | 0.6937*
Oil price -2.760086 | -3.481217 | 0.0669* | -2.467005 | -4.030157 | 0.3439*
Gold price -1.702498 | -3.480818 | 0.4277* | -0.644451 | -4.029595 | 0.9744*

Jse/all share | -11.79005 | -3.481217 | 0.0000* | -11.81341 | -4.030157 | 0.0000*

Oil price -7592811 | -3.481217 | 0.0000* | -7.779012 | -4.030157 | 0.0000*
Gold price -13.403031| -3.481217 | 0.0000* | -13.69289 | -4.030157 | 0.0000*

*Rejection of null hypothesis of unit root at 1% level of significance.

Source: Computed by Author from-y{iews 8.0 iterations Results) Test for unit root.

Inspection of thAugmented DickeyFuller (ADF) at log levels imply that all variables

are nomstationary. We are unable to reject the null hypothesis for the stock market and
the commodity indicators at any significant levels udéd,5% and 10%) because their
probability are more than 5% at level and the results are depicted the table 5.1 above.
Both tests clearly show that the series under stuelewnon stationary and depict the
existence of a unit root. Order of integration is the number of unit roots that are
contaired in a series so as to be stationary. The Same tests as at levels are applied to
their first differences under the same hypothesis. The conclusive results indicate the time
series of all the variables are stationary at their first differences. For aliiables, the

t* statistics was lower than the critical values, this indicate that the variables are
integrated of ordepne (.e. (1) and stationary upon differencing onge -1j. Once

differenced all variables review no indication for the presents of unit root and this
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Table 5.2 Philips- Perron (PP) test at log and First diference

no fi

nanci al

Jse/all share | -1.461777 | -3.480818 | 0.5499* | -2.032336* | -4.029595 | 0.5780*
Oil price -2.602276 | -3.480818 | 0.0951* | -2.341717*| -4.029595 | 0.4084*
Gold price -1.785698 | -3.480818 | 0.3862* | -2.219131* -4.029595 | 0.9920*

Jse/all share | -11.92453 | -3.481217 | 0.0000* |-11.89722* | -4.030157 | 0.0000*
Oil price -7.592811 | -3.481217 | 0.0000* | -7.779012* | -4.030157 | 0.0000*
Gold price -13.40209 | -3.481217 | 0.0000* | -13.84647*|-4.030157 | 0.0000*
*Rejection of null hypothesis of unit root at 1% level of significance.

Source: Computed by Author from-y{iews 8.0 iterations Results) Test for unit root.

Phillips- Perron (PP test) was applied to support and conformation of the results of the

ADF test under same conditions and the results are quite similar. Stasenias/(l 0))

it mean reverting in the long run and is affected temporarily whilsstationaryl (1)

process has an infinitely long memory, shocks affiectmanently The outcome of the

study is at par with numerous previous literature that concluded that macroeconomic

variables and the stock indexes are-stationary and nemean reverhg.
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5.2 Testing for Co integration
Cointergration test aims to investigate the existence oftermy dynamics among the

variables.The present study hypothesis

HG There is no long relationship between the JSE/ALL SHARE INDEX and oil/gold

prices.

Hg There is long relationship between the JSE/ALL SHARE INDEX and oil/gold

prices.

The Johansen Jeseluis Cointergatrion (1988) test was applied in the study. Schwarz
Information Criterion (SIC), Alkaike and Hamm&uinn information criterion (HQ)

have beerused to describe the optimal time lags to be included in the cointergration
analysis in order to obtain valid results. All the tests suggest two (2) lags as appropriate
lag structure.Gonzalo (1994), finds that the Johansen cointergration test is quite
sersitive to the lag length. All the variables for the cointergration test are recognized to
be integrated at the same ordér(1l). This test allows us to dictate the long run
equilibrium association among the series. The results of the trace test anditihe@mma

Eigen test are shown below in table 5.3 and 5.4 respectively.
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Table 5.3: Johansen Cdntegration (Trace Test)

None* 32.86850 24.27596 0.0033
At most 1* 16.74273 12.32090 0.0085
At most 2 1.467814 4.129906 0.2645

Trace test indicate 2 emtegration at the 0.05 level

*denotes rejection of the hypothesis at the 0.05

Table 5.4 JohansenCo-integration Rank (Maximum Eigenvalue)

L

None* 16.12577 17.79730 0.0876
At most 1* 15.27492 11.22480 0.0092
At most 2 1.467814 4.129906 0.2645

Max-eigenvalue indicates nototegration at the 0.05 level

*denotes rejection of the hypothesis at the 0.05

Source: Computed by Author from -yiews 8.0 iterations Results) Test for- co

integration

The aboveresults fable 5.3) illustratethat the series is cointergrated as the trace
statistics reject the null hypothesidQ theyis no long run relationship between the
stock market and oil/gold prices at 95% confidence levels citing market intergration.The
value of tke trace 82.86850) was greater than the criticalue 4.27596) and also the
probaility of (0.0033) was less than 5%he trace statistics shows the presents of 2

cointergrating equations suggesting they are two long run relationships between the

stockmarket and international oil/gold prices.

Normalized Co-Integration Equilibrium Equation

JSE/ALL SHARE INDEX =7.5332540IL - 3.350212GOLD




One unit increase in oil prices causes 7.533254 unit increase in the JSE/ALL SHARE
INDEX. Whereas one unit increasegold prices causes the JSE/ALL SHARE INDEX

to decrease by 3.350212 as a negative effect. These results support the other findings in
literature which exhibit that there is relationship between the stock prices, international
oil and international gold mie s ( A k g2D18B, 78t Inteanhtional oil prices is
characterized with global economic growth and gold save as substitute of stock markets.

5.3 Pairwise Granger Causality tests.

By applying the causality tests for the stock market index under #mieation and the
strategic commodities the study investigated in detail the casual relation among the
variables and the direction of causation. The lead lag test was concluded by the Granger
causality test. The pairwise Granger causality test was apphddthe results are

presented in table 5.5.

Table 5.5: Pairwise Granger Causality Test

DlogGold does not Granger Cause DlogOi 1.17208 03131
. 129
DlogOil does not Granger Cause DlogGolc
1.06601 0.3475
DlogSharedoes not Granger Cause DlogO
10.2808 7.E-Q5***
129
DlogOil does not Granger Cause DlogSha
0.41371 0.6621
DlogShare does not Granger Ca
DlogGold 0.31889 0.7275
129
DlogGold does not Granger Cau
0.30793 0.7355
DlogShare

** *denoted 0% significant level SOURCE: Computed by Author from-\{iews 8.0
iterations Results) Test for Causality
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The null hypothesigHG): Stock market does not granger cause oil/gold prices); can be
explained in detail with the above results. Gold does not gracagese oil and vice
versa, both have more than 5% probability hence we accept the null hypothesis. A
unidirectional causality relationship exist between the JSE/ALL SHARE index and
international oil pricesJSE/ALL SHARE granger cause oil prices (JSE/ALHARE

index has a one way causality relationship in the direction of international oil drinee).
probability is less than 5% and the hypothesis was rejected and the alternative accepted.
As the case maybe, there is evidence that the fluctuations on copgrdormance and

slow down of economic activity will affect the consumption of oil. There is no granger
causality between JSE/ALL SHARE index and international gold prices. Trend in one
indicator is not the ground for trend in other indicator under tasgmt study and it can

be concluded that causal relationship is merely a trend of the selected data under the
period of study, as supported in (Awe, 2012). These results were also verified by the
VAR (Granger causality/Block Exogeneity Wald tests) and thesyewed the same
results with JSE/ALL SHARE Index granger causes Oil withC®17probability which

is less than 5% and we reject the niojlpothesis and conclude they are short run

equlibrium between the variables.

5.4 Innovation Accounting

Impulseresponds function (IRF) and Forecast Error Variance Decomposition (FEVD)
are used to analyze the interrelationship between variables in the si@kEeshow the
effects of shocks on the adjustment path of the variables and the FEVD measure the
contributionof each type of shock to the forecast error variance. It is well known that

economic variables reverberate through a syg$kamders 1995).

The FEVD measure the proportion of movement in sequence attributed to its own shock
to distinguish it from movemestattributable to shocks to another variatiders

1995. A standard analysis instrument in stationary VARs which strive to lay down the
interrelations among the variables the short run dynamics. It provides vital information
about the relative importae of each random innovation affecting the variables in
VAR.
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5.4.1.Forecast Error Variance Decomposition (FEVD)

The results show that to larger extent all the variables are driven by own innovations.
About 100% of the variations in the JSE/ALL SHAREd@éx are due to its own
innovations/shocks during the finrstonthsof the forecast period under study. In the long
run in period ten it can be seen that own innovations of the stock market amass great
share as compared to oil/gold prices. The stock maskdess dependent on the
international oil and gold prices. The variability of gold prices are mainly explained by
its own disturbances. During the first period under study, 88% variations in gold prices
were due to own innovations and oil shock had no an@tock market and oil prices
innovations have no major impact on the gold prices in the long run. Variability in oil
prices was due to own innovation of oil price fluctuations. Only the stock market shocks
can affect the oil market with 23% in the lonm. This is in line with the causality tests

that they exit a unidirectional causality running from the stock market to oil market.
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Table 5.6: Variance decomposition Analysisummary statistics

1 0.000000 0.000000
5 0.537280 0.262735
10 0.552076 0.263021
1 5.152915 0.000000
5 22.41664 1.051221
10 22.54467 1.051653

1 11.64762 0.249344
5 11.35462 1.183636
10 11.36077 1.184732

Source: computed by Author from-¢tews 8.0 Iterations results) from variance

decomposition

5.4.2.Impulse Responds Function (IRFs)

Impulse responds show tiapact of a one standard deviation shock/innovation of one
variable on the current and future values of another variable (Henriques and Sadorsky,
2008, 1001)Figure 51 showed the reaction of stock market and oil/gold prices in the

system to a single stdardized shock of each variable in the system.



Figure 5.1: Impulse responds to Cholesky One S.D Innovations
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analysis

The JSE/ALL SHARE ndex is more efficient and less dependent on the commodity
market as the stock market responds positively to own innovation and this effect is
positive and significant for up to at least six months into the future. One standard
deviation shock of the JSELA SHARE index will have a positive and significant
impact on oil prices up to at least eight months into the future. This can be supported by
the previous results: the two variables have a unidirectional causality running from stock
market to oil pricesSouth Africa is an agrbased economy and the JSEA/ALL share
will be less influenced by the increase in imported oil price. At the same interval the
result shows that one standard deviation of JSE/ALL SHARE index has no significant

effect on the gold priceand only positive impact up to at least two months into the
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future and this impact quickly diminishes and remain constant. Diversification is
possible for the investors as no risk transmission between the variables in the long run.

5.5 Summary of the chater

In this chapter the long run relationship and short run dynamics between the stock
market and oil/gold prices has been investigated. Augmented Dickey Fuller (ADF) and
Phillips-Perron (PP) tests were used to detect the unit root properties of tiesedaa.

The conclusive results of both tests indicate the time series of all the variables are
stationary at their first differences. The lag structure selection was based on the
Schwartz Information Criteria (SIC) and number of optimal lags was foube tovo.
Alkaike and HamarQuinn Criterion (HQ) also supported SIC with two lag structures as
appropriate. The ahansen cmtegration approach reviewed the presents of long run
relationship between the variabledni-directional causality between the JSE/ALL
SHARE INDEX and Internationaloil priceswere shown by theGranger causality test.

The direction of causality was running from the stock market to oil prices and lastly
innovation accounting techniques of imgell response and forecast error variance
decomposition analysis highlighted that variability in variables was mainly due to own

shocksn the short run.
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CHAPTER SIX

CONCLUDING REMARKS

6.0 Introduction
In this chapter the study looked at #rapirical conclusions drawn by the researcher and
advocacy to corporate investors and policy markers the policy implications of these

results and finally shedding |light on ar ea

6.1 Summary

Country®"s e maiectaryy in tealon§g eun reflectsthe macroeconomic
phenomenon. Oil and gold are immensely exceptional commodity assets that have
rejuvenated as hot trading assets on the international arena. Their love of uncertainty has
lured countless attention from all cornerstioé world. Demand and supply concepts
have imaged as top determinates of commodity markets behaB8bocks to the
physical supply of crudeil or to oil specific demand, indicate a higher degree of
macroeconomic uncertainty and are interpreted as bad (Bastianin and Manera
2014, 10).Gold hold the keys of the safe haven status and oil is the most traded contact
future on the gl obal mar ket at the same p
flourish during high economic activity and wilt duringomomic malaise. Asset pricing
models are hence applied to evaluate the required rate of return or profitability of

corporate investments on risky assets and portfolios.

6.2 Discussion on major findings

The present study examined the relationship betweedahannesburgtock exchange

and two strategic commodity indicators during the period of January 2004 to December
2014.The time series employed in the study comprised of monthly data. The study was
subjected to econometric techniques to obtain the tgscof the study. The variables
employed into the system were identified upon simple and initiative financial theory,
based on the assumption that they constitute a systematic force to lure global attention

(every news flash or front page headline thatssthe print is about the commodity
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market) and international investors microscope the performance of stock markets and

assess their responds to turbulences of oil/gold prices.

Stationarity through the unit root tests of ADF and PP indicate that adibkesi (series)

were integrated of order oh€l) and confirm stationary in their first differenap ().

The first research question of this study wa&ghét is the empirical short and long run
relationship between the stock market and oil/gold prices?); to anatomize this question
the Johansen cointegration analysis was applied to determine the long run equilibrium
relations among the variables. Tiesultof the Johansen cointegration reveakst there

is co integration or long run relationship between the JSE/all share and the international
oil/gold prices. The results exhibit that in the long run the variables present movement

together.

Is there causalefationship between the stock market and oil/gold prices?, was the
second question of the study and to answer that quesSt®Rairwise Granger causality
test and VAR Granger causality/Block Exogeneity Wald test where applied. The
importance of causalitis its ability to shed light whether a variable is useful in
forecastinganother variable for a given set of data. Caushktyveen JSBLL SHARE
INDEX and international oil were found to have unidirectional causality and this
causality running from thetock market to oil prices. This means stock market granger
cause oil prices (one side feedbackhe stock market can forecast the trends in
international oil prices. As investors are running away from the commodity market and
shifting their investment®wards equities and other assets. Top HSBC analysts (Ulgen
and Di Luo) support the present study, *“ Al
of gold, South African economy is in fact more sensitive to the oil price than the

bull i on ( B)aThereawta®no Krange? daudse between stock market and gold
and also between oil and gold. Short run dynamic linkages and feedback of the variable
due to external shocks between the JSE/AHARE INDEX and oil/gold prices were
investigated usingmpulseRespondrunction and forecast error variance decomposition.
The analysis displays a short run shock between stock market and oil prices in the short

period of less than five months. In the long run the stock market is not influenced by
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both variables. Vaaince decomposition shows that all the variables are largely affected

by own innovationgn the short run.

6.3 Policy Implications

“One size fits all?” approach when it coirm
Different individuals have different perceptions towards different assets and require
individual problemsolving mechanisms that maximize their investments. South Africa
hasone of the best stock market in the woxtie ofmajor gold produer and highly
dependenbil importing stateit is crucial that Monetary authorities, corporate investors,
fund management can get future inferences about what lies ahead and make sound
decisions. Key findings of the present study lies on asset allocation and maximization of
required rate of return drhedge against markets volatility. The study appraises that in
the long run the stock market and commodity assets (oil/gold) labour in the same
cointergrating structure. This shows a team work cooperatioinn between variables. A
sound and efficient econonsfrive on mechanisms that stimulate growth or economic
activity because at the end of the day the stock market reviews the wealth of its citizens.
Consumers can only spend more only when the economic output expands optimal
liquidity on the market and thequity market is geminating. The variables in the study
need to be looked at together with other several macrocosmic variables like interest rate,
inflation, moneysupply, exchange rate (major monetary policy instruments)sumer

price indexand GDP justo mention but a fewSurge in production costs leads to high
price levels,f i r Ipattlesto mark up or break eveand hencehey will shelve /cut
expansion projects in anticipation of better return and this is nightmare to the economy.
Consequently SoutlAfrican policy makers and investment experts must pay close
attention to the general trends in international oil prices as they chunk the bulk of current
account through the import bill. It will not always be the case that the stock market will
predict thefuture movement of the oil market (the stock market granger cause oil
prices); the 2008 meltdown is a case study. Equity can be appetizing and before one
blinks it approaches a bubble stage and bust into a nuclear bomb. All concerned parties
with interess on the equity and commodity markets have to hold contingency and

structural measures and reduce management/policy by crisis. Innovation, capital
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controls, macrgrudental policies as some key aspects to hedge against the volatility of
risky assets.

6.4 Recommendation

Policy makers and investment experts should strategically step in and put on trial
internal experimentation policies, innovations as they are greatly appealing as compared
to external policies. Home grown proposals, ideas should be givenattergion in
debates. Serious elucidation is needed when adopting international polices and most
developed nations have the capacity, technical knowhow, technology and mostly the

resources to implement such policies.

International and local investors shdwyeball the exchange rates, international oil and
gold prices together with other macroeconomic variables as core systematic risk when

constructing asset allocation and hedging mechanism.

Corporate world, policy makers, academics, think tanks, genepéicshould all work
hand in glove to generate new ideas on how to strategically tackle macroeconomic issues

in order to attract international capital, boost investment and economic activity.

6.5 Implications for future research

In terms of future studiedt is recommended that the studies incorporate more variables
with larger samples either commodity variables (copper, diamond, platinum metals), soft
commodities like tobacco, maize or macroeconomic variables like exchanbge
inflation, moneysupply. Methodologicalaspect in terms of applying other econometric
methods to determine the relationship between thiasablks. Methodslike the new
bounds testing for cointergratiorAjtoregressiveDistributed Lag (ARDL)) as this
method can capture specific strength independent variables. Other methods that capture
daily data to make the result more precise and accurate like the GARCH model can be
applied. Daily or weekly data applied to determine the sensitivity of deqadncy.

The presenthesisonly concentrated on single country (South Africa) and other future
explorations can make comparative cases from developing and delemg®ries and

make inferences
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APPENDIX

Appendix I: Zivot -Andrews unit root test for JSE/ALL SHARE INDEX

Zivot-Andrews Unit Root Test

Date: 04/28M15 Time: 11:04

Sample: 2004M01 2014M12

Included observations: 132

Mull Hypothesis: LISE has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 4 (maximum lags: 12)

Chosen break point: 2008M0G

t-Statistic  Prob. *

Zivot-Andrews test statistic -6.422012 T.53E-08
1% critical value: -5.87
R% critical value: -5.08
10% critical value: -4 .82

* Probability values are calculated from a standard t-distribution
and do nottake into account the breakpoint selection process

Zivot-Aindrew Breakpoints
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Appendix Il :Zivot -Andrews unit root root test for International Oil Price

Zivot-Andrews Unit Root Test

Date: 0442815 Time: 11:04

Sample: 2004M01 2014M12

Included observations: 132

Mull Hypothesis: LOD has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 2 (maximum lags: 12)

Chosen break point: 2008M08

t-Statistic ™ Prob. *

Fivot-Andrews test statistic -3.902994 0.030240
1% critical value: -A.87
A% critical value: -5.08
10% critical value: -4 .82

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Zivot-Andrew Breskpoints
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Appendix Ill: Zivot -Andrews unit root test for International Gold

Zivat-Andrews Unit Root Test

Date: 0442815 Time: 11:04

Sample: 2004M01 2014M12

Included observations: 132

Mull Hypothesis: LGO has a unit root with a structural
break in both the intercept and trend

Chosen lag length: 1 (maximum lags: 12)

Chosen break point: 2011M07

t-Statistic ™ Prob. *

Fivot-Andrews test statistic -4.582238 0.007561
1% critical value: -A.87
A% critical value: -5.08
10% critical value: -4 .82

* Probability values are calculated from a standard t-distribution
and do not take into account the breakpoint selection process

Zivot-4ndrew Brealpointz
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Appendix IV: VAR Lag Selection Criteria

VAR Lag Order Selection Criteria
Endogenous variables: LJISE LOD LGO
Exogenous variables: DUM01 DUMO02 DUMO03
Date: 05/21/15 Time: 09:53

Sample: 2004M01 2014M12

Included observations: 124

Lag LogL LR FPE AIC sc HQ

0 NA NA 0.270520 7.206193 7.410891 7.289347
1 NA 1856.699 4.59¢-08 -8.383380 -7.973984 -8.217073
2 NA 44.68445* 3.60e-08* -8.626779*  -8.012685*  -8.377320*
3 NA 11.70765 3.75e-08 -8.586150 -7.767359 -8.253538
4 NA 3.302936 4.22e-08 -8.471291 -7.447802 -8.055526
5 NA 13.10274 4.32e-08 -8.449740 -7.221553 -7.950822
6 NA 2.785951 4.88e-08 -8.331627 -6.898742 -7.749556
7 NA 12.64845 5.00e-08 -8.312950 -6.675368 -7.647726
8 NA 10.42697 5.22e-08 -8.275284 -6.433003 -7.526906

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Appendix V: Granger Causality/Block Exogeneity Wald Tests

VEC Granger Causality/Block Exogeneity Wald Tests
Date: 05/21/15 Time: 09:46

Sample: 2004M01 2014M12

Included observations: 129

Dependent variable: D(LJSE)

Excluded Chi-sq Df Prob.

D(LOD) 2.526411 2 0.2827
D(LGO) 1.242974 2 0.5371
All 3.452841 4 0.4851

Dependent variable: D(LOD)

Excluded Chi-sq Df Prob.

D(LJISE) 12.79241 2 0.0017
D(LGO) 1.827605 2 0.4010
All 13.76123 4 0.0081

Dependent variable: D(LGO)

Excluded Chi-sq Df Prob.

D(LJSE) 0.578204 2 0.7489
D(LOD) 1.098528 2 0.5774
All 1.609445 4 0.8071
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Appendix VI: Variance Decomposition Analysis

Variance Decomposition of D{LJSE):

Period S.E. DiLJSE) DiLoD) D(LGO)
1 0.047260 100.0000 0.000000 0.000000
2 0.047382 99 52626 0.208048 0.265693
3 0.048195 9931563 0.426307 0.258065
4 0043244 99 23376 0.505922 0.260315
5 0.048297 9919999 0.537280 0262735
i] 0.048306 9918953 0.547716 0262700
7 0.048310 9918632 0.550705 0262972
a 0043311 99185249 0.551708 02629949
g 0.048312 9918500 0.551987 0263017
10 0.048312 9918490 0.552076 0263021

Variance Decomposition of DILODY):

Period SE. DiLJSE) DiLoD) D(LGO)
1 0077338 5152915 94 34708 0.000000
2 0085874 19.48750 280.50050 0.001993
3 0.088323 20.94027 78.00952 1.0502049
4 0.089325 2221680 76.75566 1.027540
5 0.089493 22 41664 T6.53214 1.051221
] 0.089577 2251284 TG.43566 1.051500
7 0.089594 2253433 T6.41417 1.051501
a 0.089600 2254190 T6.40644 1.051661
9 0.089602 22 54401 T6.40435 1.051645
10 0.089602 22 54467 T6.40368 1.051653

Variance Decomposition of D(LGO):

Period SE. DiLJSE) DiLoD) Di{LGO)
1 0.055295 11.64762 0.249344 33.10304
2 0.056029 11.42500 0.528330 338.04567
3 0.056346 11.33455 1.156888 a7.50857
4 0.056355 11.34724 1.1623449 a7.49041
5 0.056365 11.35462 1.183636 37 46174
3] 0.056367 11.359438 1.184221 a37.45630
7 0.056367 11.36017 1.184532 a37.45530
a8 0.056368 11.36066 1.184704 a7 45464
9 0.056368 11.36074 1.1847183 a7 .45455
10 0.056368 11.36077 1.184732 a7.45450

Cholesky Ordering: D(LJSE) D(LOD) DILGO)
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