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Abstract

An econometric study was undertaken to determine the extent to which selected macroeconomic
variables influenced stock market prices on the All-Share, Financial, Mining and Retail Indices
of the Johannesburg Stock Exchange in South Africa from 1996:7 to 2008:12. The Johansen
cointegration method was used to determine whether cointegrating relationships existed between
the macroeconomic variables and the stock market indices. A Vector Error Correction model was
estimated and found significant results that money supply, inflation, long and short- run interest
rates, and the exchange rate all had an influence on stock market prices. Further, the VECM
results for each sector indicated that certain macroeconomic variables had differing influences on
each sector of the stock market. Impulse Response tests indicated that the selected
macroeconomic variables caused shock to the sectoral indices in the short-run but that the effect
was lagged. The Variance Decomposition tests conducted supported earlier evidence that the

macroeconomic variables had a strong level of sectoral index determinacy in the long run.

The results found that the All-Share and Financial Indices were negatively influenced by
inflation and short term interest rates in the long run, while the Financial Index also had a
negative relationship with long-run interest rates. Money supply was found to have a positive
effect on all the indices. A weakening of the exchange rate was found to have a positive
influence on both the Retail and Mining Indices, while it negatively affected the All-Share and
Financial Indices. The long-run interest rate had a positive influence on both the Retail and
Mining Indices.

Overall the study finds that macroeconomic variables are important determinants of stock market
prices in South Africa and that it is important to examine each sector of the stock market
separately to capture what are different effects. The limitations of the study are that a different
measure for exchange rates from the nominal rand/dollar exchange rate used here may vyield
more decisive results and provide insight into the link between exchange rate behaviour and

performance of especially the retail sector.
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Chapter 1: Introduction

Empirical work has long existed demonstrating causality between stock market pricing and
macroeconomic variables. Moolman and DuToit (2005), Van Rensburg (1998) and Olalere
(2006) stand out as researchers into the relationship between macroeconomic variables and the
South African stock market, while Maysami, Howe and Hamza (2001,2002,2004) and
Mukherjee and Naka (1995) present empirical work on the same relationships globally. The
wealth of research on the relationship between macroeconomic variables and overall stock
market pricing will be presented in the literature review. This study seeks to further that research
by providing a view of the links that selected macroeconomic factors such as inflation, long and
short-term interest rates, money supply and exchange rates (specifically the rand/dollar exchange
rate) have not just on the overall South African stock market but also on individual sector indices
of the stock market. The relationship with the All-Share Index is examined first and then the
analysis is extended beyond that of most previous studies of the South African market to include
an examination of the links between macroeconomic variables and the retail, financial and
mining sectors of the Johannesburg Stock Exchange (JSE). Such an approach is likely to provide
a more reliable analysis of the importance of macroeconomic variables and stock market prices
than previous analyses for South Africa which looked mainly at the All-Share Index. This is
because one would expect a priori that the impact of macroeconomic variables will be different
for different sectors. For example, a change in interest rates is likely to have a greater impact on
the retail and financial indices than on the resources sector. In contrast, a change in the
rand/dollar exchange rate is likely to affect the resources index much more than it will the
financial index. Inflation and money supply are both expected to have the same influence over all

indices as their effects are broad ranging in the South African market.

In line with previous global research the Johansen cointegrating approach will be used to
determine the extent of cointegration between the identified sectors of the JSE and
macroeconomic variables in South Africa during the period 1995-2008. A vector error
correction model (VECM) analysis will then be conducted to establish the sign and magnitude of
each cointegrating vector. The VECM model will also provide an error correction coefficient

which will provide the speed of adjustment for the indices examined. Impulse response and
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variance decomposition tests will then be conducted to examine the effect that each
macroeconomic variable has in the short term along with the magnitude of their influence and

shocks to the indices.

Being able to comprehend the magnitude and duration of the effect that shifting macroeconomic
factors have on the sectoral performance of the JSE may enable investors to more accurately
anticipate stock price movements and general trends in equities contained within select economic
groupings. This foresight will provide both a platform for the understanding and translation of
macroeconomic factors in the market as well as tangible evidence of the size of the delay in any
effect that macroeconomic shifts may propagate within the equities market in South Africa. This
provision of information would thus enable investors to overcome some of the inherent volatility
within the market by being able to interpret early market signals and react to them accordingly.
An understanding of market behaviour in this manner leads to a more efficient and investor

friendly market environment.

The main objective of this study is thus to examine the relationship between selected
macroeconomic factors and the All-Share, Financial, Mining and Retail Indices on the JSE, and
to determine whether any cointegrating relationships exist between these variables. This main

objective is then further explored through the following sub-objectives:

¢ to determine the magnitude and significance of macroeconomic variable impacts on
selected indices;

e to determine how the selected stock market indices respond to shocks, and which shocks
create the greatest shift in the selected indices; and

o to determine whether selected stock market indices have opposite or differing behaviour
to the expected normal outcome in relation to the influence of selected macroeconomic

variables.



The organisation of this study is as follows: Chapter 2 will look at the theoretical and empirical
review of literature based on macroeconomic variables and their effect upon stock market prices
using cointegration and VECM approaches. Chapter 3 will present a brief history of the selected
macroeconomic variables in South Africa and their performance for the period of the study.
Chapter 4 provides the method of study and a description of the data used for cointegration
analysis. Chapter 5 provides the empirical results, the analysis tests performed, the sectoral
results and their interpretation. Chapter 6 offers the conclusion of the findings as well as a
provision for further research and a discussion of the limitations of the study.



Chapter 2: Literature Review

In this chapter an analysis of the theoretical background behind macroeconomic factors and their
influence on stock prices as well as previous research into these relationships is examined. The
Efficient Market Hypothesis is briefly examined followed by an in-depth examination of the
Gordon Growth Models and Arbitrage Pricing theory. Empirical evidence is provided from the
theoretical foundations to support the basis for the study. The empirical evidence covers

developed, developing and, lastly, the South African stock market.

2.1 Theoretical Background

The theoretical background that substantiates the interaction of macroeconomic factors with
stock prices is based on three models, the Efficient Market Hypothesis (EMH), the Present Value
Model (PVM) (and its later derivation the Gordon Growth Model) and Arbitrage Pricing Theory
(APT).

Moolman (2005:80) states the EMH’s theoretical understanding that prices adjust themselves
rapidly and in an unbiased manner to relevant and price-affecting factors in the market. Thus,
while these changes are not necessarily correct they are unbiased and through a period of
changes will result in the optimum price level for the market. The conclusion of the EMH is
therefore that investors in the capital markets cannot achieve returns that are above average by
using the information and historical data presented by the market. Trend-based analysis will
therefore not return above average results. Consequently, Moolman (2005:80) points to the fact
that fundamental analysis of the intrinsic value of an underlying security and the economic

variables affecting it will be able to yield returns that are above average only for a short period of



time. In contrast, an estimation of macroeconomic factors (such as inflation, interest rates and
economic growth) may reveal differing growth prospects for relevant industries. An analysis of
the intrinsic value of a security and how expected changes in macroeconomic factors affect the
underlying price of the security will therefore reveal security prices that are either under- or
over-valued in respect of their market price at a given point in time. Investment in such securities
will produce above average returns. It should be noted that such better-than-average returns will
be eroded as the excess returns on the security cause a subsequent relational adjustment of the
securities price to the market price and thus bringing it back to market averages if the EMH
holds.

The next theoretical model is the Present VValue Model (or Constant Growth Model [CGM])
Moolman (2005:80) points out that the price of a security is equal to the present value of its
expected future dividend stream. Thus the expected capital gain on the sale of said security is
used in price estimation since its size also depends on the present value of its expected future
dividends. The assumption in Moolman (2005) is that expected dividends would grow at a
constant rate, thus the problem of estimating an infinite future dividend stream can be replaced
by estimating an expected growth rate in its place. Thus it can be subsumed that in the present
value model security prices are determined by the dividends and the discount rate. Smith (1925)
thus states the PVM as:

C E(D;:. )

P.'.l.=
L 1_1: n
L (1+k)

where P; is the current share price, D;+n I the future dividend payments to be discounted.

Present value and (1+ki)" is the discount factor with k as the discount rate applicable.
Accordingly, the prevailing share price can be solved from the above equation by setting t = 0 as

follows:
_ Z E(D..,
(1+k, ]I“

This equation thus allows for the understanding of stock valuation at t = 0 by calculating its

value of all future dividends discounted to the present value. A simplifying assumption of this

5



model is that the dividend payments are fixed, as is the rate at which these dividends are
discounted. Thus, incorporating the fixed rates presents the following formula for the pricing of
equities:

_\_ D E®)
PE_Z(:L—E)r_(:L—R)ﬂ

=1

E(P,) denotes the expected price of the share in a given year (n). As such the value of the equity

is the sum of all discounted dividend payments due in future periods plus the discounted
expected value of the share’s price in year (n). What this model aids one in understanding is that
any macroeconomic factor which has an influence over discount rates or future dividend returns

will also influence the outcome of equity pricing.

Gordon (1962) proposes an update to the PVM to improve on its assumption of a constant
stream of fixed dividends. The basic Gordon Growth Model (GGM) proposed by Gordon (1962)
is able to overcome the deficiencies of the PMV by allowing the dividend payments in the future
to change. This is achieved by allowing dividends to grow at a set rate per annum, the resulting

GGM equation being:

Here the price of an equity is defined as the current dividend divided by the rate of return
required by the market less the expected future rate of growth of the dividend. The understanding
that can now be derived from this model is that there are three factors that determine the prices of

equities:

e the forthcoming dividend (as shown by [24]) which is decided by the level of

profitability in the firm and the current macroeconomic environment (which impacts on

the firm’s overall profitability and sustainability);



o the expected rate of growth of the dividends (g) which is also influenced by economic
growth and macroeconomic factors;*

e the rate of return required by the market participants (R) — a higher required rate of return
would denote a riskier investment to the market and thus the possibility of lower future
dividends for the equity and hence a lower equity price in the market.

What can be taken from this model of equity prices is the observation that the rate of inflation,
interest rates, money supply and various other macroeconomic factors all have an influence on
the outcome of either the discount rate or dividends earned on securities. The basic GGM
however had a notable deficiency, this being the assumption of constant dividend growth. Such
an assumption may prove unreliable in its assumption that a firm’s profit will be sustained in the
long run. Gordon thus amended his GGM to a two stage model, which now could take into
account a high and strong dividend growth rate in the short run combined with a second stage

lower but sustained dividend growth rate phase in the long run. The two phase GGM is thus:

r=n

DPS, P

T

T Lt (),

Where:

_ DPS,.,
Ch— g,

P, =Price of share in year 0

DPS; = Expected dividend per share in year t

P, T = Terminal value (which is the price of share at end of year n)

r = Required rate of return in high growth stage

1 A point of interest in this study is that sectoral factors may well have a significant outcome on the rate of the
growth of dividends — and hence on equity pricing — due to the differing growth rates attributed to different sectors
in the South African economy.



g = Dividend growth rate in high growth stage

,, = Required rate of return in stable growth phase after year n

4., = Dividend growth rate in stable growth phase after year n

Goodspeed (2004) points out the limitations of the two-stage GGM as being the difficult nature
of estimating the end of a high growth period and the timing of its transition into the lower
growth phase. These limitations brought about the three-stage GGM. Goodspeed (2004) explains
this model as involving the original high growth and infinite stable phases, but a new stage is
added between the two. This transition or decline stage now augments the model and helps take
into account the period of uncertainty and change involved between the short- and long-run
stages in the model. The three-stage GGM is thus represented below:

t=nZ

t=nl N t=nl
b Z EPS,(1+ g, ) x PO, Z DPS. EPS_,(1+g,)%xPO,
o~ Ll

(1+7)f L (1) ()

Where:

EPS .= earnings per share in year t

DP5S .= dividend per share in year t

4.= growth rate in high growth stage for nl period
4,,= growth rate in stable growth stage

PO_= payout ratio in high growth stage

PO_= payout ratio in stable growth stage

= rate of return in high growth stage

1,,= rate of return in stable growth stage



Though Gordon’s three-stage GGM tries to account for earlier deficiencies, the basic tenets of
the model still remain overly rigid and uncompromising in terms of their demands on dividend
growth streams. What this model aids is an understanding of the interplay that macroeconomic

factors have in determining the variable factors in equity pricing and dividend streams.

The third model of equity pricing, Arbitrage Pricing Theory (APT), is explained by Maysami
(2005:48-49) as looking to quantify the risk premia associated with various economic factors
that influence the returns on assets and, thus, whether or not these are significant and therefore
included in the price of securities. If discount rates are affected by economic factors (or if future
dividend payments are affected by these factors) it can be concluded that macroeconomic
variables must have an influence on the pricing of market securities. Paavola (2006:6) states that
APT shows risk in two forms. The first is the risk associated with macroeconomic factors
affecting all securities. This is a pervasive risk and cannot be diversified away. The second
source of risk is that risk which is unique to each security and sector as well as being non-
systemic in nature. This risk can be diversified away through portfolio diversification. Thus
efficient markets will only deliver excess returns above the average for the market based on the
systemic or macroeconomic risk factors such that greater returns will require a greater burden of

risk being taken on the investment.

2.2 Global and Developed Market Evidence

For portfolio holders to more fully understand the underlying influence that macroeconomic
factors such as inflation, interest rates, money supply and exchange rates have on equity prices, a
study of the relationship between these variables and the stock market is necessary. Studies that
have examined the influence of macroeconomic factors on global financial markets will be
discussed in this chapter. A key deficiency that is identified throughout this field of study is the

sparse amount of research conducted on the individual market sectors and how each sector could
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have a differing response to changes in macroeconomic variables. This study will similarly
examine the cointegration relationship between macroeconomic variables and the composite
stock market index for South Africa but will also explore the relationships between the
macroeconomic variables and the Financial, Industrial and Retail indices. The question of such a
relationship is a key factor when examining domestic policies that impact on macroeconomic
variables or explaining the consequences of changes in stated macroeconomic variables as the
positive and negative changes in the domestic stock market may also have far-reaching effects on
the economy. The macroeconomic variables highlighted in the papers analysed have also been
identified.

Nikkinen et al. (2006) showed that United States macroeconomic announcements had an effect
on investor behaviour (and therefore stock prices) in foreign markets (mainly G7 countries) as

well as in a limited number of emerging markets that did not exhibit market segmentation.

Gunsel et al. (2007) performed a sectoral study on the effect of macroeconomic factors, as well
as industry specific variables, risk premia, and sectoral unanticipated dividend yields on London
Stock Exchange returns. They found evidence that the variables indentified (term structure of
interest rates, unanticipated inflation, unanticipated sectoral industrial production, risk premium,
real exchange rate, money supply and sectoral unanticipated dividend yield) all had a significant
effect on investment returns. More conclusive findings were that different industries sometimes
had opposite results for the variables used. Unanticipated dividend yield had a significant and
negative result for all industries. Unexpected inflation was found to have a significant and
negative effect on the food, beverage and tobacco sectors. Risk premium had a positive and
significant effect on the construction and engineering sectors. The effective exchange rate had a
significant and positive effect on the chemical sector, but a negative and significant effect on the
building materials and merchants, and engineering sectors. Money supply had a positive and
significant effect on the building materials and merchants, as well as the food, beverage &
tobacco sectors while a negative relationship was found with household goods and textiles. One-

month-lagged-term structure of interest rate was found to have a positive and significant
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relationship with the construction; food, beverage and tobacco; oil exploration and production;
and electronic and electrical equipment sectors. Unanticipated sectoral production was found to
have a negative and significant effect on the food, beverage and tobacco and engineering
industries. The one-month-lagged value of this variable had a positive effect on the household
goods and textiles industry, while the three—month-lagged value had a negative effect on the
paper, packaging and printing industry. The causes of these differences was attributed to the
differing nature of dividend yields within the industries analysed as well as the various exposures
present in each sector to global macroeconomic factors such as the exchange rate’s effect on
import and export revenues, while interest rate yields will have a stronger influence over
domestic lending dependant sectors such as the financial sector. Unusually, in this study
unexpected variables were used. What we should note is that the market’s response is different
from the normal expected outcome and, though no other studies examined in this paper use
unexpected variables, their interaction with market expectations and the outcomes presented in
the paper lend a deeper insight into the effect that macroeconomic variables have on market

returns, especially how returns can differ from sector to sector with respect to their sign.

Simpson (2002) examines how bank stock returns are influenced by the macroeconomic
variables of interest rates and exchange rates. Johansen cointegration, Granger causality tests and
a VECM model are used to determine the interaction between the variables. No evidence was
found to support bank stock returns being influenced by short- or long-term interest rates or
exchange rates for the period of the study. Evidence was present that causality ran from bank
stock returns to interest rates and exchange rates in the Australian case. The paper evidences this
as an occurrence of the government and policy maker reliance on the stability of the banking

sector when formulating monetary and exchange rate policy.

Karamustafa and Kucukkale (2002) looked at the degree of causality between macroeconomic
variables in Turkey and stock prices on the Istanbul stock exchange. The Johansen and Juselius
Cointegration test results identified two cointegrating vectors. These were that stock prices have

a positive relation to the Industrial Production Index, the exchange rate (in USD) and money
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supply M2, but had a negative relation to the trade balance. The interesting outcome of this study
was however that the Granger causality tests performed showed that the direction of causality ran
not from the variables to stock prices but that rather stock prices had an influence on all the

macroeconomic variables.

Leigh (1997) performed a study on the efficiency form of the Singapore stock market. Using a
Johansen cointegrating multivariate VAR, it was found that the stock exchange was semi-
strong/weakly efficient. Thus, stock prices would incorporate current macroeconomic variables
as well as past prices. He found that stock returns cointegrate with the macroeconomic variables,
M2 money supply, GDP, consumption, real exchange rate, the prevailing domestic interest rate,

as well as the level of wealth and investment present on the stock exchange.

Mukherjee and Naka (1995:234) found that a significant relationship existed between the
macroeconomic variables (exchange rate, inflation, money supply, real economic activity, long-
term government bond rates and the call money interest rate) and stock market returns in Japan,
and that changes in the variables translated through into movements in the market. The outcomes
showed evidence that the long-run elasticity coefficients for the macroeconomic factors were in
accordance with the predicted signs. That is: they hypothesised and found that positive
relationships existed for the exchange rate, money supply, real economic activity and the call
money rate. A negative relationship on stock prices was expected and found for inflation and
long-term government bond rates. Long- and short-term interest rates on the Tokyo Stock
Exchange were found to move in opposite directions. This was explained by the long-term bond
rates serving as a better risk-free nominal rate surrogate for the discount-rate valuation model
used in stock pricing. While the study carries out a thorough examination of the overall market
what is found lacking is an analysis of the forces underlying and contradicting each other in the

different market sectors which comprise the economy.
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Bordo and Wheelock (2006) analysed the debate over causes of stock market booms in
developed countries and found that inflation influenced the market with booms resulting from
periods of low and declining inflation and coming to an end when inflation began to rise again.

A benchmark study by Fama and French (1989) looked at the effects of business conditions on
stocks registered on the New York Stock Exchange. A multiple regression estimation was used
to show that stock prices are indeed affected by prevailing business conditions. Their findings
showed that when the business climate was at a low point, increased dividend returns were
expected in the market to shift income to investment, whereas lower dividend returns were
needed and expected during a strong phase of the business cycle. The conclusion was that
dividend yields could be used to determine stock prices.

Gan et al. (2006) looked at the relationship between the New Zealand Stock Index and a set of
macroeconomic variables from January 1990 to January 2003. They used the Johansen
cointegration test in a VECM to identify the relationship between the Share Price Index, inflation
rate, exchange rate, gross domestic product, money supply, long- and short-term interest rates
and the domestic retail oil price. They found that only interest rates, money supply and real GDP

had consistent cointegrating relationships with the stock price index.

Further studies by Ansotegui and Esteban (2002), Hondroyiannis and Papapetrou (2001), and
Lee (1992) all found cointegrating relationships between macroeconomic variables and stock
prices by using multivariate Johansen Cointegration approaches. A lack of recent empirical
evidence on developed markets in the light of the global economic upheaval in the last decade
motivates studies which seek to both update the datasets being used as well as encompassing a

larger horizon of analysis.
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2.3 Emerging market evidence

Work done in emerging markets, such as that of Moolman and du Toit (2005), demonstrates the
importance of research into the interaction between domestic macroeconomic factors and stock
market performance in countries with developed financial markets, as strong relationships
between changing trends in the financial markets and movements in macroeconomic variables
are indicated. Bilson, Brailsford and Hooper (2001:424) provide strong evidence for the
relationship between macroeconomic variables and expected stock returns, emphasising that
emerging markets are especially dependent on domestic (as opposed to global) influences on the

returns to stocks, even when the emerging markets are open economies.

Maysami, Howe and Hamzah (2004) explored the co-integrating evidence of macroeconomic
variables to stock market indices in Singapore, and highlighted an area of deficiency in the
global body of research as being the lack of a sector-by-sector analysis. The Composite Index of
Singapore was broken down to analyse the effects of macroeconomic factors on the All-Share as
well as the financial, property and hotel indices. It was concluded that the All-Share Index and
property index had a cointegrating relationship with the macroeconomic variables of short-term
interest rates (represented by the three-month interbank offer rate), long-term interest rates
(represented by the month-end yield on one-year interbank rates), industrial production,
consumer price index, exchange rate, and money supply (given as M2). Both the All-Share
Equities Index and Property Index had positive relationships with money supply, inflation,
industrial production and short term interest rates, while negative relationships were found with
long-term interest rates and exchange rates. The Financial Index did not form a significant
relationship with real economic activity or money supply, but is significantly affected by
inflation, the exchange rate and both short- and long-term interest rates. Inflation and short-term
interest rates formed a positive relationship with the index, while exchange rates and long-term
interest rates formed a negative relationship. The Hotel Index failed to form significant
relationships with short- or long-term interest rates or money supply, but formed positive

relationships with exchange rates and industrial production.
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Islam and Watanapalachaikul (2003) also tested for a relationship between stock exchange
returns in Thailand (for the period 1992—2001) and macroeconomic factors such as interest rate,
exchange rate, consumer price index and the bond price. They found a significant long run
relationship between these factors and prices on the stock market.

Kwon and Shin (1999) investigated the relationship between economic activity and stock market
returns in Korea using cointegration and Granger causality testing from a Vector Error
Correction Model (VECM). The study found that stock price indices were affected by
macroeconomic variables, namely the production index, exchange rate, trade balance, and money
supply. The research pointed out, however, that changes in stock prices lagged behind

movements in the macroeconomic variables even though they were linked.

Gunasekarage, Pisedtasalasai and Power (2004) tested the co-integrating long-term relationship
between the All-Share Index (representing stock returns), the treasury bill rate (a proxy for
interest rates), the consumer price index (representing inflation), and the exchange rate for Sri
Lanka. The period from January 1985 to December 2001 was analysed using the Johansen test
for co-integrating vectors as well as the subsequent VECM to test the long-term relationship
between the macroeconomic variables and the stock market returns. Their analysis provided
evidence that the lagged values of the consumer price index, money supply and treasury bill rate

had a significant effect on the All-Share Index.

Maysami and Sim (2001a) also utilised the VECM technique to determine the relationship
between macroeconomic variables and stock returns in Malaysia and Thailand. It was found that
the effect of interest rates, inflation, money supply, exchange rates, as well as real activity had a
confirmable effect on the stock market indices analysed. An analysis of Hong Kong and

Singapore (Maysami and Sim, 2002b), and Japan and Korea (Maysami and Sim, 2001b)
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produced similar results, namely that interest rates, inflation, money supply, exchange rate and
real economic activity had an effect on stock market returns.

Nishat (2005) examines the affect that macroeconomic factors have on the Karachi Stock
Exchange Index in Pakistan. Industrial production index, consumer price index, money supply
(M1), and the money market rate (short-term interest rate) are examined for relationships with
the stock exchange index using a VECM model for the data from January 1973 to April 2004.
All variables were found to have a significant cointegrating relationship with the stock market.
Industrial production was found to have the largest positive influence on the stock market, while
inflation affected the stock market in the most negative influence. It was also found that
macroeconomic variables Granger cause stock price movements with significant lag lengths
between the fluctuations in the stock market and the real economy being applicable in the short

term.

Vuyyuri (2005) examined the link between the interest rates for macroeconomic variables,
inflation and the exchange rate and stock market returns for India. A strong co-integrating

relationship between these macroeconomic variables and stock market returns was found.

Adam and Tweneboah (2008:14) examined the influence that macroeconomic variables had on
the Ghanaian stock market (represented by the Databank Stock Index). They concluded that the
stock market in Ghana was significantly influenced by macroeconomic forces such as the interest
rate, inflation, foreign direct investment and the exchange rate. The results of the cointegration
test showed that treasury bills (the proxy for short-term interest rates) had a negative and
significant relationship to stock price returns, while foreign direct investment had a positive and
significant relationship. Inflation and exchange rates have a negative but insignificant
relationship to stock market returns. The gap in this research is highlighted in the narrow market

study that was performed; a broader sectoral study may well have presented contrasting results.
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Samitas (2008) looks at the explanatory power that macroeconomic variables have over stock
prices in developing European countries like Poland, the Czech Republic, Slovakia and Hungary
on the one hand, and developed European countries like the United Kingdom, France, Italy and
Germany on the other. They tested the relationships between share prices, industrial production
in the US, domestic industrial production, interest rates in the US and domestic interest rates
using cointegration theory. The results from the VECM found that interest rates had a significant
relationship with all countries’ share prices, while domestic industrial production was found to
have a significant effect only on developing European countries’ share prices. Generally they
found domestic industrial production to carry a stronger effect than domestic interest rates, while
share prices in all countries were more affected by US interest rates than by US industrial
production.

Horobet (2008) examined the relationship between macroeconomic variables and stock prices for
countries in Central and Eastern Europe from January 1998 to September 2007. Johansen
cointegration and Granger causality tests were used to determine if stock prices were affected by
GDP, inflation (CPI1), money supply, interest rates and the real exchange rate. Inflation
(represented by the consumer price index) had a positive relationship, while real exchange rate
was negative for all countries within the study with the exception of Romania. Real interest rates
for Poland, Romania and the Czech Republic were found to all be positively related to stock
prices. GDP and money supply were found to have a positive relationship in the long run with

stock prices for all countries in the study.

Rahman (2009) looks at the interactions between selected macroeconomic variables and stock
prices for Malaysia. The Johansen cointegration and VECM method were used to determine an
outcome. It was found that changes in money supply, interest rates, exchange rates, domestic
reserves and the industrial production index all had a significant relationship to stock price
movements in Malaysia. Furthermore, it was shown through variance decomposition that the
Malaysian stock market has far stronger interactions with reserves and the industrial production

index than it does with money supply, interest rates or the exchange rate.
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Frimpong (2009) considers the linkages between macroeconomic factors and stock returns for
Ghana from November 1990 to December 2006. The Johansen cointegration method was used to
determine the relationship between exchange rates, inflation (CPI), money supply, interest rates
and stock prices on the Ghana Stock Exchange. The findings were that all the macroeconomic
factors (with the exception of exchange rate) had a negative impact on stock prices.

Developing economies have a far more recent timeline of analysis, however, few studies look at
any form of market segmentation or the effects macroeconomic forces have on different sectors
of the stock market. This then further motivates the need for more studies that delve deeper into
market structure to determine the possible different effects of macroeconomic changes on the
different sectors of the economy.

2.4 South African Evidence

Van Rensburg (1998) in an examination of the Gold Index and the Industrial Index separately
from the ASI on the JSE. Found that the Gold Index was influenced by the Gold price as well as
the rand/dollar exchange rate. The Industrial Index was influenced by the Dow Jones Industrial

Index and domestic short term interest rates.

Jefferis et al. (2000:39) studied the effect of macroeconomic factors (real domestic long-term
interest rates, US interest rates, real exchange rate, and real domestic GDP) on stock market
returns in the context of Southern Africa, with South Africa falling into this study. The findings
for the study (conducted from 1985-1995) concluded that these macroeconomic variables all had
an impact on stock returns in South Africa. The results also indicated that these changes only had
an effect after lags of three quarters and as such may suggest a more indirect effect as opposed to

a direct influence on the stock market.
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Coetzee (2002) used monetary variables as macroeconomic factors to test for a relationship
between these and stock prices in South Africa from 1991 to 2001.Using the Johansen
Cointegration approach a negative relationship was found between stock prices on the ASI and
the variables, rand/dollar exchange rate, inflation and short-term interest rates in both the long-
and short-term for all variables. Stock prices were also found to be negatively impacted by
downturns in the economy, as well as being positively boosted during periods of strong
economic growth.

Khamfula (2004:12) explored the idea that economic growth in South Africa is determined
mainly by movements in real effective exchange rates, domestic inflation, nominal money supply
and nominal interest rates. The macroeconomic factors identified are helpful in analysing those
variables that cause economic growth, and should consequently have a strong effect on stock
market returns. The main emphasis of the research, however, on the effects and policy
implications of the Growth, Employment and Redistribution (GEAR) macroeconomic strategy in
South Africa. This required investigating whether nominal interest rate, corporate income tax,
money supply, domestic savings and imports have a determining influence on economic growth
in South Africa. Total mining production, and total government expenditure were seen to have

no influence on economic growth.

Olalere (2006) investigated the relationship between macroeconomic variables and stock market
behaviour proxied by share prices and market capitalisation on the JSE from 1990 to 2004. Using
the Johansen and Juselius (1990) cointegration and vector error correction technique it was found
that inflation had a significant negative impact on share prices, while long term interest rates —
specifically the yield on long-term government bonds — positively determined market
capitalisation. Exchange rate was found to have no significant effect on share prices, but had a
significant and negative impact on market capitalisation. The yield on long term US government
bonds was found to have a significant negative impact on share prices in South Africa, while it

had a positive impact on domestic market capitalisation. A further important finding of the study

19



was that, when it came to explaining changes in market capitalisation and movements in share
prices, US interest rates had a greater effect on the South African stock market than South
Africa’s own domestic interest rates. Finally, GDP was found to have a stronger positive effect

on stock market prices than it did on market capitalisation.

Moolman and du Toit (2005) approached the relationship of the JSE to macro-economic
variables by developing an error correction model to describe the movements in the market that
would occur given a shift in the selected variables. To this end a structural model was developed
and estimated, showing the existence of a relationship between macro variables and stock price
movements in the model. The research showed that the contagion effect of international markets
did not hold sway over the South African market and domestic factors were found to be the main
determining factor over long-term intrinsic market value. It was put forward that long term share
prices were determined by discounted future dividends, while short-term movements were
caused by interest rates, the rand/dollar exchange rate, S&P 500 Index, gold price and a change
in the risk premium. Though the S&P 500 and gold price are globally determined measures,
external to the influence of the South African market, the effect they have on the South African
markets and investor confidence levels is palpable and they thus have an influence on market

movements in the short-term, but have no long-term influence.

The conclusions drawn from the review of empirical literature provide a compelling case for
further research into the impact that domestic macroeconomic factors, specifically those
identified in the studies consulted (interest rates, inflation, money supply and exchange rate)
have an effect on stock market sectoral indices. Understanding these important links will allow
for more accurate modelling of the stock market as well as sectoral movements, allowing for a
greater understanding and reduced volatility induced by irrational behaviour in the market. This
added volatility stems from adverse and reactionary movements in investor buy/sell decisions
caused by a lack of clear understanding of the links between expected share-price movements
and macroeconomic factors which should not add to volatility, while unexpected movements

should. In the South African context only a sparse amount of analysis has been conducted with
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regard to sectoral indices of the stock market. An understanding of how macroeconomic forces
can affect the various sectors of the market will therefore contribute towards a body of research
that remains thin in South Africa. These relationships, once established, should provide insight
into the interactions that exist within the sub-sectors of the South African financial markets and
enable greater understanding and forecasting of market performance based upon macroeconomic
trends in interest rates, inflation, money supply and the rand/dollar exchange rate.

South African research examined above highlights both the need for a look at sectoral effects of
macroeconomic factors within the economy as well as the inclusion of a post-Apartheid
economic reintegration timeline of analysis. As such this study provides the longest and most
recent period of post-Apartheid analysis of macroeconomic forces on the South African market
as well as being the first study within South Africa to examine the impact of macroeconomic
variables of a wide range of Economic sectors in the South African economy as reflected in stock

market indices for these sectors.

This chapter has presented theoretical and empirical evidence supporting the relationships found
between macroeconomic variables and stock market prices. Macroeconomic variables identified
in the literature to be significant which are used in this study are money supply, inflation, long-
and short-term interest rates, and the exchange rate. This chapter has also supported the method
of research that will be employed to identify whether cointegrating relationships exist between
the macroeconomic variables and stock market indices in South Africa. As such, Johansen
cointegration and VECM modelling are conducted in Chapter Four of this thesis. A follow-up is

then conducted using Impulse Response and Variance Decomposition tests.

A summary of the empirical papers reviewed in this study can be found in Appendix 2. The next
chapter presents a brief review of events and factors that influenced macroeconomic variables in

South Africa during the period being examined.
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Chapter 3: Summary of Macroeconomic Developments in South Africa from
1996-2008

This chapter provides a brief review of South African macroeconomic developments over the
study period to put into perspective both the global and domestic events that shaped the
economic climate during the period 1996-2008 which saw the re-emergence of South Africa into
the global market post the Apartheid era. An understanding of the links between macroeconomic
variables and the economy as a whole which are to be used to gauge their impact on the South
African stock market can been gained from this review.

3.1 Chronology of macroeconomic events

In 1996 the economy of South Africa entered a downward phase of the business cycle. Heavy
household indebtedness, a high M2 growth rate and bank credit extension, led to a persisting
situation of inflationary pressure and a prevention of relaxation of tight macroeconomic policy.
The relaxation of foreign exchange controls and the opening up of the South African investment
market to the global community after 1994 allowed for a large amount of foreign capital to enter
the South African equity market. In February 1996, with a weakening of the rand under
inflationary pressures and speculative fears that the rand was overvalued (Hirsch, 2005), there
was a reduction of capital inflows from abroad into the market. Some of this lost foreign revenue
was regained through a strengthening of exports from base minerals during this period. The
uncertainty in the South African foreign exchange market and the sharp depreciation of the rand
from the middle of February 1996 caused large outflows of speculative capital during March and
April of 1996. To counter this, the South African Reserve Bank (SARB) sold a substantial

amount of foreign exchange into the market during March. This was to provide for balance-of-
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payments requirements, as well as to smooth the downward trend of the rand. The outflow of
funds from the market thus drained liquidity and therefore increased the rate of accommodation
needed by banks. The effect of this was increased pressure for money market interest rates to
increase. The South African Reserve Bank adopted a more restrictive monetary policy to counter
the strong growth in money supply as well as credit extension that, coupled with a strong
domestic growth for consumer and capital goods, was leading to mounting inflationary pressures
(South African Reserve Bank, 1996).

Though at the start of 1997 the rate of economic growth had slowed, the economy was
nonetheless still expanding. Continued adherence to a counter-inflationary monetary policy had
encouraged a declining CPI, which had been helped to some extent by a stronger rand from
January 1997, coupled with declining oil prices and a slowdown of domestic consumer demand.
Stable foreign exchange rates in the market led to a stronger foreign investment flow into the
South African Bond and Equity markets. The foreign investment had help to provide for a
favourable balance of payments surplus causing the rand to strengthen slightly during the first
quarter of 1997. In 1997 SARB reversed the position it had held in 1996 and now became a net
buyer of foreign exchange. Credit extension and continued growth of money supply despite
higher interest rates accelerated during the first two quarters of 1997. Though inflationary
pressures and foreign investment concerns had resulted in higher interest rates during the end of
1996, this position was reversed during the first half of 1997 as investor sentiment changed and
the rand strengthened. Liquidity shortfalls that had caused the higher money market rates during
1996 were eased in 1997 as a stronger provision of market liquidity by foreign investment led to
increased capital across the South African markets (Aron et al., 2009). The notable exception
here was the Mining sector which experienced a continued downturn from May 1996 to June
1997, despite the favourable market considerations for the South African economy overall with
the All-Share Index having a new high in June 1997. Gold production was at a 40-year low
during 1997 as the gold price fell to further lows during the course of the year (South African
Reserve Bank, 1997).
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Though the South African market had escaped the Asian Financial crisis of 1997 without any
long-term effects during 1997, in the second quarter of 1998 a second round of financial shocks
from the Asian crisis, namely the default by Russia on its debt, had a marked effect on the South
African economy. By May 1998 the easing of monetary conditions from October 1997 to March
1998 had been reversed. Despite this, inflation continued to decrease throughout 1998 due to a
continued slowdown in consumer demand (South African Reserve Bank, 1998). Relaxations on
exchange controls on South African residents, as well as an inflow of foreign investment, helped
support the rand in the first quarter of 1998 as a more liberal financial system buoyed investor
considerations. By the end of the second quarter, the financial crisis had a renewed, secondary
and more lasting effect on the South African economy. A sharp reduction in foreign investment
led to a rapid depreciation of the rand (Hirsch, 2005). During this time money supply and credit
extension to the private sector continued to grow. This, aided by a continued decrease in inflation
and inflationary expectations, led to falling long- and short-term interest rates during the first
half of 1998. This situation was not allowed to continue, however, as by the end of the second
quarter in 1998 the Asia crisis effect had forced SARB to drastically tighten monetary policy and
liquidity conditions. The reduced liquidity environment forced the rates of interest in the market
to rapidly peak to 25.5% for the prime overdraft rate. SARB was forced to sell off large parts of
its foreign exchange reserves so as to insulate the rand from further rapid depreciation (South
African Reserve Bank, 1998).

By 1999 the South African markets had taken a strong hit from the instability caused by the
Asian crisis and the worsening Russian economic climate. Developing markets were seen as far
riskier option after the 1997-1998 crisis period. The aftermath of 1998 on the South African
economy was a drastically slowed rate of domestic production and consumption. This led to a
slowdown in money-supply growth as well as credit extension to corporate borrowers. The
export market had lost a large measure of external demand in addition to the domestic market’s
slowdown in demand (Aron et al., 2009). The rapidly increased domestic interest rates that had
aided economic stability during the crisis period in 1998 were now allowed to fall back to their
previous lower levels as the outlook for macroeconomic stability was positive. Both long- and

short-term interest rates fell back to levels lower than their pre-1997 crisis positions, while bond
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rates incorporated a slightly higher rate of return due to the added risk premium assigned to
developing markets following the Asian crisis. The easing of market interest rates and a stable
economic outlook enabled the South African stock and bond markets to recover by the end of
June 1999 (South African Reserve Bank, 1999).

In 2000 the South African markets, as well as global markets, had recovered from the previous
years of financial crisis. Rising oil prices, a weaker rand and food shortages all combined during
the first two quarters of 2000 to push inflation higher. This was consistent with the global trend,
but South Africa managed to weather most of this inflationary pressure due to a still evident
slowdown in consumer demand coupled with a reduction in the extent of credit growth. In the
second quarter of 2000 there was again a large outflow of foreign capital from the bond market.
This led to a weakening of the rand in the first half of 2000 as global fears over African
economies led to speculative withdrawals. Bond yields as a result of this were seen to rapidly
increase as investor sentiment turned against South Africa, while domestic fears over increasing
money market interest rates caused share prices to fall until May. Though the markets recovered
from June, there was still an imbalance present in monetary aggregates as investors were
apprehensive about the future performance of the South African economy and investors preferred
holding short-term instruments. This short-term view was confirmed late in 2000 by
unfavourable developments in the US economy, namely the bursting of the “dot com” bubble
which saw an extensive global turndown of foreign investment and US demand for goods,

leading to a suppressed global economy (South African Reserve Bank, 2000).

By 2001 a looming recession on the back of the ‘dot com” collapse in the US forced the Federal
Reserve to strongly cut interest rates, while global trading partners also eased up on monetary
policy to avert a recession. A weakened rand led to a healthy gain in gold price as well as South
African export earnings. The rand devaluation during this period was attributed to global market
factors external to the South African market that affected the level of foreign capital inflows.
Increased household confidence in the latter half of 2001 led to an increase in the rate of credit

extension as well as broader aggregates of money supply. An easing of market regulations and a
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reduction in borrowing requirements allowed the price of bonds to have marked gains from May
2001. Consequently, a strong fall in bond yields occurred during this period. Foreign investors
were hesitant as to the outlook of a possible weakening rand and thus did not take advantage of
the appreciating bond prices. Despite this, large foreign purchases of South African equities did
occur (Hirsch, 2005). The terrorist attacks in September 2001 caused a large reduction in global
trade as future economic activity became volatile and uncertain. This further reduction in global
investor confidence substantially reduced not only foreign investment but also foreign final good
production (South African Reserve Bank, 2001).

2002 brought with it a regained strengthening of the rand in the first quarter due to a growing
balance of payments surplus. Large foreign capital inflows were seen particularly from the
restructuring between the Anglo-American Corporation and De Beers (South African Reserve
Bank, 2002). During the first half of 2002 the SARB reacted to increasing fears of inflationary
pressure and adjusted the repo rate upwards by 3%. The market uncertainty that had persisted
throughout 2001 had added higher risk premia to long bond market rates. This effect lasted
through the first quarter of 2002 but then began to abate, leading to a lessening of long-term
rates. In the first two quarters of 2002 the share market in South Africa surged on the back of
expectations of imminent economic recovery. The mining sector in particular reaped the benefits
of increased returns from a weakened rand during this period. 2002, however, saw South
Africa’s first recorded full year balance of payments surplus, though most gains on the current
and capital accounts came from the first half of the year (Hirsch, 2005). A rapid recovery of the
rand late in 2002 led to decline in the share market. This was then accentuated by a weak outlook

on future profitability and slow global economic growth (South African Reserve Bank, 2002).

2003 opened with renewed global market uncertainty. In March the war in Irag and an outbreak
of Severe Acute Respiratory Syndrome depressed the outlook for global commerce. To counter
this, most world economies began a process of fiscal and monetary policy stimulation to help
stimulate economic growth. In South Africa, GDP slowed with both the manufacturing and

primary sectors of the economy having substantial slowdowns in output. Increased extension in
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bank credit underpinned household expenditure and propped up domestic demand. Inflation was
still pervasive in the economy as it trended outside the target band through 2003. Tighter
monetary controls and a brief recovery in the strength of the rand allowed services prices to
stabilise CPIX but production-based inflation was still higher than target due to the previous
weakened rand position as well as record high oil prices. The current account surplus which had
persisted though 2002 turned to a deficit by the second quarter of 2003 as sluggish exports were
attributed to a weak demand for goods globally. Continued targeting of inflation, and therefore
higher interest rates, had led to a slowdown in the growth of monetary aggregates along with a
significant decrease in real income within the economy. By August 2003 SARB once again
began easing its tight control on monetary policy and reduced interest rates. This resulted in a
rapid decline in market rates and the return of a normal yield curve for long-term bonds. 2003
was marked by strong negative sentiments towards investment in foreign markets and saw the
South African markets lose out on foreign investment inflows (South African Reserve Bank,
2003).

2004 saw a resurgence of the South African economy with low interest rates and firm
commodity and export prices. This resurgence was further supported by expansive fiscal policy
and strong consumer confidence. Growth in real output led to gains across all market sectors in
the first half of 2004 (Rodik, 2006). During the first half of the year South Africa’s imports grew
far faster than exports to the extent that the balance of payments deficit widened, but gains from
the commodity price boom and favourable foreign capital inflows helped to strengthen the rand’s
position (Aron et al., 2009). Broad money rates growth in 2004 receded slightly on the back of
lower inflationary pressures, though it should be noted that there was a large growth in long-term
loan extensions to the private sector as capital and housing investment expansion continued
(Frankel, 2007). The beginning of 2004 saw the share market prices falling back from 2003
levels as an adverse strengthening of the exchange rate saw a reduction in foreign investment.
The lower inflationary environment, coupled with a strengthened rand, also caused a reduction in
bond yields as inflationary expectations abated. Thus, 2004 marked the start of a period of

exceptionally low rates of interest in the market (South African Reserve Bank, 2004).
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In 2005 low global short-term interest rates resulted in a surge in global liquidity, rapid credit
expansion as well as investment into the global shares markets. The downside of such easy
borrowing was that riskier participants were now able to enter the market much more easily than
before. 2005 also experienced a drastic increase in the cost of crude oil up until August, while
all other commodity prices experienced a smaller boom. Rising income levels in the South
African economy, spurred on by low interest rates, led to rapid expansion into capital investme