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ABSTRACT

The study is based on the time series analysis of stock prices in South Africa. It
uses the data covering the period 1980Q1 to 2010Q4 to test the effect of
inflation on stock prices. The analysis is done using Auto-Regressive
Distributed Lag Model (ARDL). First, we investigate time series properties of
data. The unit root test results reveal stock prices (SP), interest rate (IR),
economic growth (GDP) and real effective exchange rate (EXCR) are integrated
of order zero ~|(0), while the growth of money supply (MS) and inflation were
found to contain unit root. The Augumented Dickey-Fuller (ADF) test and the
Philips-Perron (PP) tests were used to test for unit root. Causality test suggests
that causation runs from inflation to stock prices. Cointegration test shows that
there is cointegration and as such, Error Correction Model (EC) is done to
establish short-run and long-run dynamics. The study shows that inflation does

contribute negatively to stock prices.

KEYWORDS: Stock prices, inflation, causality, unit root, cointegration, error

correction.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Many financial economists and financial managers assert that the impact of
macroeconomic variables on stock prices is not to be ignored when one is
investing through a stock market. Investment involves high risks that need to be
analysed carefully before company executives decide to invest. The
Johannesburg Stock Exchange provides attractive investment opportunities to

investors and has become the investment icon in the global financial market.

The relationship between macroeconomic variables and stock prices has been
expansively studied in developed capital markets. However, many different
models have been developed in order to find the relationship between stock
prices and their explanatory factors, but most of those studies focused more on
developed markets. In emerging markets, the relationship between stock prices
and macroeconomic variables has been examined since the 1980s, after which
interest in investing in emerging markets has shown noticeable growth over the
past two decades. A study by Harvey (1995: 773) confirms that risks and stock
returns in emerging markets have been found to be higher, relative to

developed markets.



The stock exchange market in an economy serves as a channel through which
surplus funds are moved from Lender-Savers to Borrower-Spenders who have
shortages of funds (Mishkin, 2001). Not only Mishkin (2010) realized that stock
market was that important, Subair and Salihu (2010) in support of Mishkin’s
(2010) idea advocate that variation in stock prices can appreciably affect the
performance of the financial sector as well as the entire economy. For that
reason, policy makers as well as finance managers and or company executives
should be interested in the focal determinants of volatility and its spillover
effects on real activities. Financial analysts and portfolio managers on other
hand are interested in the direct effects that the time-varying volatility wields on
the pricing and hedging of more financial derivatives. In these cases,
forecasting stock price volatility constitutes an alarming challenge but also a
fundamental instrument to manage the risks faced by these institutions (Corradi

et al 2009).

1.2 Background

Chinzara (2011: 27) recently attempted to analyse how systematic risk
emanating from the macroeconomy is transmitted into stock market volatility
using augmented autoregressive Generalised Autoregressive Conditional
Heteroscedastic (AR-GARCH) and vector autoregression (VAR) models. The
study also incorporated the impact of the two financial crises (1997-1998 Asian

flu and the 2007-2009 sub-prime financial crises) by use of dummies. The
2



findings show that macroeconomic uncertainty significantly influences stock
market volatility, but inflation was found to be less important in determining
stock market volatility. The stock prices graph (figure 1-2(a) below shows the

stock market volatility by means of downward and upward trends.

Figure 1-2(a): Stock Prices in South Africa

Stock prices in South Africa since 1980
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Table 1.2 below shows inflation in South Africa and its trading partners. Inflation
is expressed as the annual percentage change in the consumer price index
(CPI). Inflation was relatively low until the early 1970s, averaging 2.5% during
the 1960s. It subsequently accelerated and entered the double-digit range in
1973. During the 1970s, the average inflation rate was 10.3%. After a period of

3



relative stability around a level of 11% in the late 1970s, inflation rose again in

the early 1980s.

Table 1-2: Inflation in South Africa and its major trading partners

Country Average annual rate (%)
1980-1990 1991-2000 2001-2010

RSA 14.57 8.99 6.13
Trading partners

UK 7.62 3.05 2.60
USA 5.54 4.69 4.03
Germany 2.50 2.40 5.08
China 11.84 10.18 9.54

Source: World Bank Worlddata bank

The 1980s were characterised by high, but relatively stable rates of inflation
ranging from 11.5 to 18.6%'. The average inflation rate for the decade was
14.7%. Inflation subsided significantly in the early part of the 1990s. After
peaking in 1986, the rate of inflation began decreasing and in 1993 it dropped to
beneath 10%. It subsequently decreased further to 5.2% in 1999. On average,
consumer prices rose by 9.3% during the 1990s. Stock prices also depicted an
opposite trend in those years. This is clearly shown on the inflation and stock
prices graphs. The pattern suggests that there is a negative relationship

between inflation and the growth of stock prices. From the finance perspective,

Discussion of data sourced from the world Bank



we would arguably say “when inflation is on the rise, stay out of stocks and
when inflation is on the decline, buy stocks”. Figure 1.2.2 below shows the

picture of the discussion outline above.

Figure 1-2(b): Inflation in South Africa

Inflation in RSA since 1980
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De Lange (2001) states that between September 2000 and August 2001, the
price of Dimension Data shares on the Johannesburg Stock Exchange (JSE)
plummeted by more than 80 per cent. According to de Lange, this has definitely
astonished portfolio managers and individual investors to the core. Dimension
Data’'s management was criticised for not issuing a timeous profitability warning.
However, De Lange views this criticism as unfair, as he feels the warning signs

had shown themselves prior to the fall in the share price.




According to the insightful financial theory, various macroeconomic variables
affect stock market behaviour (Gjerde and Saettem, 1999: 61; Maysami and
Koh, 2000: 79). The stock valuation model is normally concerned with the
factors that affect the stock price of all firms. The monetary portfolio model by
Rozeff (1974: 245) emphasises that a small increase in the cost of borrowing
(interest rates) raises the opportunity cost of holding cash and this might lead to
a substitution effect between stocks and other interest bearing securities.
According to simple discounted present value (PV) model, stock prices are
determined by the future cash flows to the firm and discount rates (lbrahim and

Jusoh, 2001; Ibrahim, 2002: 483).

The relationship between stock market and macroeconomic variables has also
been extensively studied for other countries other than South Africa [e.g.
Rousseau and Wachtel (2000: 657); Khan et al. (2007); Shahbaz et al. (2008:
182)]. Chen et al. (1986: 383) and Wongbangpo and Sharma (2002: 27)
suggest a positive relationship between stock prices and industrial production
index (IPI), which is used as a proxy for the levels of economic activity.
Industrial production will influence stock prices through its impact on corporate
profitability (Sharma and Wongbangpo (2002). Accordingly, stock returns-macro
variables analysis investigates the interrelationship among the three markets,

i.e. the goods market, the money market, and the security market.



Over the past few decades, the interaction of the capital market and the
macroeconomics variables has been a subject of interest among financial
economists and practitioners. It is often argued that stock market performance
is determined by some fundamental macroeconomic variables such as the
interest rate, Gross Domestic Product (GDP), exchange rate, inflation, industrial
production and money supply. Anecdotal evidence from the financial press
indicates that investors generally believe that monetary policy and
macroeconomic events have a large influence on the volatility of the stock
market. This implies that macroeconomic variables could exert shocks on share
returns and influence inventors' investment decision. This motivates many
researchers to investigate the relationships between share returns hence stock

market performance and macroeconomic variable.

Finance literature contains considerable number of studies that examine stock
price behaviour. Perhaps, one very important subject that has received
increasing attention from economists, financial investors and policy makers is
on dynamic linkages between macroeconomic variables and stock returns.
Based on the stock valuation model, macroeconcmic forces may have
systematic influences on stock market performance via their influences on
expected discounted future cash flows. Alternatively, the relations between
them may be motivated using the arbitrage pricing theory (APT) model
sometimes called the asset pricing theory. It is an asset pricing model based on
the idea that an asset's returns can be predicted using the relationship between
that same asset and many common risk factors (Ross, 1976: 341). This theory

predicts a relationship between the returns of a portfolio and the returns of a
7



single asset through a linear combination of many independent macro-

economic variables.

Moreover, the standard aggregate demand and aggregate supply (AD/AS)
framework also allows for the roles of equity markets especially in the
specification of money demand and in monetary transmission mechanisms.
These models provide a basis for the long-run relationship and short-run
dynamic interactions among macroeconomic variables and stock prices, hence
performance. The main emphases have generally been on asset pricing, return
predictability, stock market efficiency and equity price channel of monetary

transmission mechanisms.

1.3 Problem Statement

In both the domestic and international markets, investors face the problem of
diversification, security analysis, security selection and asset allocation. On a
broader scope, international investments pose exira problems such as
exchange rate risk, restrictions on capital flows across national boundaries, an
additional dimension of political risk, inflation risk and country specific
regulations and differing accounting practices in different countries. Inflation risk
exposure reflects a stock's sensitivity to unexpected changes in the inflation

rate. Unexpected increases in the inflation rate put a downward pressure on



stock prices, leading to stocks to have a negative exposure to inflation risk

(Grant, 2004).

A handful of the studies on the impact of macroeconomic indicators on the stock
market behaviour concentrated more on the developed nations and less is
known about the relationship between stocks and macroeconomic variables in
emerging markets. The recent paper by Kyereboah-Coleman and Agyire-Tetty
(2008: 365) was one of the papers that tried to investigate the effect of
macroeconomic variables on one of the African stock markets?. There might be

some studies on the subject matter in South Africa but they are few.

Other extensive studies include Malliaris and Urruita (1991), which revealed that
changes in money supply lead to changes in stock markets. Studies by Kraft
and Kraft (1997: 417) as well as Rozeff (1974) rejected any causal link between
money supply and the stock prices. These studies have supported the stock
market efficiency hypothesis that stock prices reflect all available information.
Gupta and Modise (2011) in their study on the macroeconomic variables and
stock market predictability considered the macroeconomic variables as key in
intertemporal assets pricing models that represents priced factors in ATP. To
the best of our knowledge, the study of this nature is/ might be the first that
intends to uncover any link between macroeconomic variables and stock prices

in South Africa. This study will therefore attempt to address the gap in literature.

“Their study was based on the Ghana Stock Exchange



It is the contention of this paper to try and investigate the impact of inflation on
the stock market performance using JSE as the case study. In establishing the
relationship among these variables, this research paper tries to answer the
question of whether the South African macroeconomic indicators have any
significant influence on stock market volatility (behaviour) by focusing on the
effects of interest rates, industrial production and the inflation rate. It is the
intention of this study to try and find the link between macroeconomic variables

and the stock market using the JSE as the case study.

1.4 Research Purpose

The purpose of this paper is to establish the relationship that exists (if any)
between inflation and stock prices in South Africa. The study will therefore
inform financial economists and managers as to which variable causes the
other. This will be guided by the causality test, proposed by Granger (1980:

424)

1.5 Aims and Objectives
1.5.1 Aims

This study broadly aims at investigating the impact of macroeconomic variables,
particularly the inflation on the stock prices in South Africa and hence provide
some policy objectives based on the findings. These macroeconomic variables
are interest rate, Gross Domestic Product (GDP), exchange rate, inflation,

interest rate and money supply covering the period 1980-2010.



1.5.2 Research Objectives

The objectives of this study are:

1. To investigate the causal link between the exchange rate and the stock

prices, GDP and stock prices, and stock prices in South Africa.

2. To determine whether exchange rate volatility has any effect on stock prices

in South Africa,

3. To determine if other macroeconomic variables affect stock prices volatility

in South Africa.

1.6 Research Hypothesis

The hypotheses to be tested are stated as follows:

There exists a functional relationship between stock prices on one hand and a
set of variables on the other: inflation, exchange rate, interest rate, GDP and the
growth of money supply in South Africa. These, simply put or stated as the null

and alternative hypotheses can be written as follows:

Ho: Inflation has no effect on stock prices.

Hs: Inflation has an effect on stock prices.

Ho: Macroeconomic variables have no effect on stock market®.

H4: Macroeconomic variables have an effect on stock market.

* Note that a separate hypothesis is done for each variable and.
11



1.7 Significance of the study

In addition to shedding a much-needed analysis of the impact of
macroeconomic variables on stock prices in South Africa, this study will add to
the small number of empirical studies that examine economic data by means of
cointegration and casuality methodologies. Moreover, the answer to the
question of whether macroeconomic variables lead to stock price volatility can

only be determined through empirical research.

1.8 Possible limitation of the study

Since the study uses secondary data, the limitations of the study relate to the
reliability of data and estimation and correctness of the methodology employed
by the owners of the data sources. South Africa, like most developing countries,
lacks sufficient data and sometimes the available data may be inadequate,
inaccurate and inconsistent, and may vary from one source to another.
Therefore, the interpretation that will be made based on this study will carefully
be done bearing in mind this limitation. This study is limited by the availability of

continuous data.



1.9 Methodology*

The study employs the Autoregressive Distributed Lag (ARDL) model and the
Error Correction Mechanism. The application of the ARDL model is adopted
from Henry and Richard (1983) as this method considers the behaviour of the
variable over time and assumes that the effect of independent variables is
spread over time. Other tests (e.g. the casuality test) are also conducted to find
the direction of causation between the variables and such causality test, this

involves the use of the bivariate causal test.

1.10 Study Layout

This study is organized into five chapters. Chapter one provides an introduction
and background to the study. This chapter is also devoted to the specification of
the aims and justification, as well as the relevance of the study to the South
African economy. It also provides some macroeconomic developments and
stock market trends. The background part of this chapter assists in capturing
some salient features of the economy and in understanding some relevant
policy variables to be included in the specification of the empirical model to use

in the study.

Chapter two, split into theoretical and empirical literature review, presents

fundamental theoretical underpinnings on stock market. Thus, conventional

* This section is discussed in detail in chapter 3
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theories of asset pricing, and variants of such theories are elaborated in this
chapter. The essence of this chapter is to assess theoretically and empirically
various determinants of stock prices in both developed and developing
countries, and to capture the influence of policy variables on stock prices on the
basis of various studies carried out by other researchers on this field. Thus, the
literature review in its entirety assists in blending various variables that are
suitable for inclusion in the specification of the variant of the empirical model
used in this study. Finally, this chapter presents as well the synthesis of the

literature reviewed as well.

The empirical model is specified and presented in chapter three and it follows
directly and draws heavily from the literature discussed in chapter three as well
as consideration of the background of the economy presented in chapter one.
This chapter also discusses in detail the estimation technique adapted in this
study, not leaving out some a priori expectations and expected signs of
parameters of the model and the method of data collection and analysis. The
actual data analysis; estimation, presentation and economic interpretation of the
results is provided in chapter four. Finally, the summary of the findings,

conclusion and policy recommendations are offered in chapter five.

1.11 Chapter Summary

This chapter has hinted some features of the economy ranging from its
historical stance to policy stance. It has precisely delineated that there has been

volatility in the stock prices traded at the Johannesburg Stock Exchange. This

14



volatility is attributed to macroeconomic indicators, particularly the inflation rate
and other macroeconomic variables. Several studies that have been explored
have found conflicting results as opposed to the theoretical underpinnings,

hence a need to undertake a study of this nature.

15



CHAPTER 2

LITERATURE REVIEW

2.0 Introduction

This chapter presents some fundamental theoretical underpinnings on stock
prices. The first section of the chapter presents some conventional theories of
asset pricing, which had dominated literature in analyzing determinants of stock
prices in developed countries, and then moves on to present variants of such
models for developing countries like South Africa. Under the theoretical
literature we explore how the respective variables enter the model, and how it
(exploration) helps to determine the main determinants of stock prices. The
relationship between macroeconomic variables and stock prices is touched
upon in the second section while at the same time presenting some synthesis of

the reviewed literature.

2.1 Theoretical Literature

Khalid (2008) advocates that most of the empirical studies regarding the
determinants of stock market movements have been centered around two
theories, the quantity theory of money and the efficient market hypothesis. The
quantity theory of money has played a huge role in establishing the relationship

between the money supply and various economic variables, while on the other
16



hand, in the efficient market hypothesis, new information is rapidly incorporated

into the stock prices. So stock prices reflect all currently available information.

2.1.1 The quantity theory of money

The modem quantity theory of money also known as monetary portfolio model,
developed by Brunner (1961 47), Friedman (1961: 447), Friedman and
Schwartz (1963: 32), assumed investors reach an equilibrium position in which
they hold a number of assets including money in their portfolio. A monetary
disturbance, such as an unexpected increase in the growth rate of money
supply, causes disequilibrium in portfolios of assets. As a result, asset holders
adjust the portion of their portfolio represented by money balances. This
adjustment modifies the demand for other assets that compete with money
balances, including stocks. An increase in the money supply is expected to
create an excess supply of money balances and an excess demand for stocks,
and, as a result, stock prices are expected to rise. This conduit of reaction
between changes in money supply and stock prices has been described by

advocates of the quantity theory of money as direct channel.

An alternative explanation for the response of stock market prices to
unexpected changes in the money supply is based on investors' expectations
about the reaction of monetary authority to the surprise. This scenario is known
as the policy anticipation effect. In particular, an unexpected increase in money

stock will lead market participants to believe that the authorities will have to
17



tighten credit to offset the rise, the measurement taken by the authorities will
involve higher interest rates. This will lead to lower stock prices for two reasons.
First, the discount rate will rise to reflect expectations of higher rates. Secondly,
expected corporate cash flow will decline if market participants believe that an

increase in rates depresses economic activity.

In support of the quantity theory of money, Sellin (2001: 491) developed another
theory that postulates that the money supply will affect stock prices only if the
change in money supply alters expectations about future monetary policy. He
argues that positive money supply shock will lead people to anticipate tightening
monetary policy in the future and the subsequent increase demand for bonds
will drive up the interest rates. As interest rates go up, the discount rates go up
as well and the present value of future earnings will decline. Due to this

increase in interest rates, economic activities fall, hence stock prices.

2.1.2 Efficient markets theory

According to Fama (1970), a market is efficient if prices rationally, fully, and
instantaneously reflect all relevant available information, and no profit
opportunities are left unexplained. In an efficient market, past information is of
no use in predicting future prices and the market should react only to new
information. However, since this is unpredictable by definition, price changes or
returns in an efficient market cannot be predicted. Under the Efficient Market

Hypothesis it is true that:
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where: Py is the actual price at time t.

P is the expected price which is based on the information.
l.1: is the information set available at time t-1.
The forecast error P — P’ is uncorrelated with variables in the information set Iy.4

. In that way, price changes are uncorrelated with variables.

2.1.3 Random Walk Theory

The random walk theory states that market prices follow a random path up and
down, without any influence by past price movements, making it impossible to
predict with any accuracy which direction the market will move at any point. In
other words, the theory claims that a path that a stock's price follows is a
random walk that cannot be determined from historical price information,
especially in the short term. Investors who believe in the random walk theory
feel that it is impossible to outperform the market without taking on additional
risk, and believe that neither fundamental analysis nor technical analysis have
any validity. However, some proponents of this theory do acknowledge that

markets move gradually upward in the long run.

19



2.1.4 Inflation and stock prices

When the general prices are higher, then the absolute value of cash flows is
higher, which raises the equity value of the company. Thus, stock prices rise. Of
course, there are lots of reasons why inflation may hurt the economy and thus
business performance, but this does tend to have a direct, positive impact on
stock price. Also, inflation tends to rise when the economy is good, which is also
a time when the stock market may perform very well. Of course, 2008 has been
an exception where economic performance has been terrible while inflation has

been high.

2.1.5 Asset pricing theory and capital asset pricing theory.

Modern asset pricing theories rest on the notion that the expected return of a
particular asset depends only on that component of the total risk embodied in it
that cannot be diversified away (Ross et al., 1996 and Radcliffe, 1994). Market
equilibrium precludes a price system under which diversification earns a reward,
and thus, in a world of costless arbitrage, the fundamental question for asset
pricing reduces to the identification and measurement of the relevant
component of risk that exercises influence on an asset's expected return. There
are mainly two modern theories which postulate the relationship between
macroeconomic variables and asset returns. These two models or theories are
the CAPM and the APT. In the capital-asset-pricing model (as in Sharpe, 1964
and Lintner 1965: 365), a particular mean-variance efficient portfolio is singled
out and used as a formalization of essential risk in the market as a whole, and
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the expected return of an asset is related to its normalized covariance with this
market portfolio. The residual component in the total risk of a particular asset,
inessential risk, does not earn any reward because it can be eliminated by
another portfolio with an identical cost and return but with lower level of risk
(Sharpe, 1994 and Samuelson, 1970: 537). On the other hand, in the arbitrage
pricing theory, a given finite number of factors is used as a formalization of
systematic risks in the market as a whole, and the expected return of an asset
is related to its exposure to each of these factors, and now summarized by a
vector of factor loadings. The reward to the residual component in the return to
a particular asset, unsystematic or idiosyncratic risk, can be made arbitrarily

small simply by considering portfolios with an arbitrarily large number of assets.

The basic point, however, is that the two theories capture two different sets of
risks and address different aspects of the premium-awarding scheme for taking
such risks. The CAPM, by its emphasis on efficient diversification in the context
of a finite number of assets, neglects unsystematic risks in the sense of the
APT, whereas the APT, with its explicit focus on markets with a “large” number
of assets, and by its emphasis on naive diversification and on the law of large
numbers, neglects essential risks. The two theories seem to be inherently
disjoint. It is surprising, however, that a model which unifies their basic
ingredients can nevertheless be found; and moreover, that it is one in which the
absence of arbitrage opportunities is not only sufficient, but in contrast to the

literature, also necessary for the validity of the APT pricing formula.
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2.2 Empirical Literature

Several studies have been conducted to examine the effects of macroeconomic
variables on stock market of industrialized economies. The focus in now being
extended towards the analysis of stock markets of developing economies, due
to their enormous profit potentials. These studies identify such factors as
industrial production, risk premiums, slope of the yield curve, inflation, interest
rate, money supply, exchange rate and so forth as being important in explaining

stock prices.

Chowdhury and Rahman (2004: 209) have studied the relationship between the
predicted volatility of DSE® returns and that of selected macroeconomic
variables of Bangladesh economy. They have followed the methodology of
Schwert (1989: 1115; 1990: 1237) to calculate the predicted volatility of the
variables used in the study. They have calculated volatility from errors after
using an autoregressive and seasonality adjusted forecasting model. The
volatility series derived from such process has some limitations, which have
been corrected in Generalized Conditional Autoregressive Heteroskedasticity
(GARCH) models developed by Bollerslev (1986: 177). For example, empirical
research has found that evidence of large changes in stock prices is followed by
small changes of either signs. Therefore GARCH models, which take into

account the volatility-clustering phenomenon of security prices, is more suitable

® Dhaka Stock Exchange in Bangladesh
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in modelling volatility of financial assets and macroeconomics variables like

exchange rates, industrial production, inflation among others.

Two portfolio models explain the interaction between exchange rate and stock
market volatility. First, the “Flow-Oriented” model (Dornbusch and Fischer, 1980
and Gavin, 1989: 181) - in which exchange rate movement affects output levels
of firms as well as the trade balance of an economy. Share price movements on
the stock market also affect aggregate demand through wealth, liquidity effects
and indirectly the exchange rate. Specifically, a reduction in stock prices
reduces wealth of local investors and further reduces liquidity in the economy.
The reduction in liquidity also reduces interest rates which in turn induce capital

outflows and in turn causes currency depreciation.

The second is the Stock-Oriented model (Frankel, 1983). In the case of the
Stock-Oriented model the stock market exchange rate link is explained through
a country’s capital accounts. In this model, the exchange rate equates demand
and supply for assets (bonds and stocks). Therefore, expectations of relative
currency movements have a significant impact on price movements of
financially held assets. Thus stock price movements may influence or be
influenced by exchange rate movements. That is, if the cedi®, for a example,
depreciates against a foreign currency (the British pound), it will increase
returns on the foreign currency (the pound). Such events will motivate investors

to move funds from domestic assets (stocks) towards pound assets, thus

[
Ghana currency
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depressing stock prices. Thus a depreciating currency has a negative impact on

stock market returns (Adjasi and Biekpe, 2006).

Officer (1973) showed that aggregate stock volatility, volatility of money growth
and industrial production increased during the period of depression. But stock
volatility was at similar levels before and after the depression. However, Black
(1976: 716) and Christie (1982: 15) discovered that stock market volatility can
partially be explained by financial leverage. This is a divergent finding to that of
Officer (1973). Also, French et al. (1987) and Schwert (1989) measured market
volatility as the variance of monthly returns of market index. They discovered
that the market volatility changes over time. They were also of the view that the
value of corporate equity depends of the health of the economy, so a change in
the level of uncertainty about future macroeconomic conditions would cause a

proportional change in stock return volatility.

But as French et al. (1987) fail to find a direct positive relation between
expected return and volatility, Schwert (1989) also failed to explain much of the
change in market volatility over time using macroeconomic variables. In a
related study, Schwert (1990) analyzed the behaviour of stock return volatility
around stock market crashes and discovered that stock market volatility jumps

dramatically during the crash and returns to low pre-crash levels quickly.

In related studies, Officer (1973) explained the drop in stock market volatility in
the 1960s with a reduced variability in industrial production. Schwert (1989) and

Hamilton and Lin (1996) discovered that stock market volatility increases in
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times of recession. In Mao and Kao (1990: 441) exporting firms' stock values
were seen to be more sensitive to changes in foreign exchange rates. Their
findings also revealed another topical issue of the relationship between stock
prices at the macro and micro levels. Although theories suggest a causal
relationship between exchange rate and stock prices, existing evidence
indicates a weak link between them at a micro level. On the macro level, Mao &
Kao (1990: 441) found that a currency appreciation negatively affects the
domestic stock market for an export-dominant country and positively affects the
domestic stock market for an import-dominant country, which seems to be

consistent with goods market theory.

On the other hand, Khoo (1994: 342) estimated mining companies’ economic
exposure by using exchange rates, interest rates and price of oil and discovered
that, the sensitivity of stock returns to exchange rate movement and proportion
of stock returns explained by exchange rate movement are small. Domely and
Sheehy (1996) also found a contemporaneous relation between the foreign

exchange rate and the market value of large exporters in their study.

Adjasi and Biekpe (2006) scrutinized the relationship between stock market
returns and exchange rate movements in seven African countries. Cointegration
tests showed that in the long-run exchange rate depreciation leads to increases
in stock market prices in some: of the countries, and in the short-run, exchange
rate depreciations reduce stock market returns. In Mishra (2004: 209), it was
identified that there was no Granger's causality between the exchange rate and

stock return. The study of Mishra (2004) indicated that stock return, exchange
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rate return, the demand for money and interest rate are related to each other

though no consistent relationship exists between them.

Furthermore, forecast error variance decomposition evidenced that exchange
rate return affects the demand for money; interest rate causes exchange rate to
change; exchange rate affects the stock return; demand for money affects stock
return; interest rate affects the stock return, and demand for money affects the
interest rate. Engle and Rangel (2005) also examine the link between the
unconditional volatility and a number of macroeconomic variables. Bercker and
Clement (2005) extended the SPLINE GARCH model proposed by Engle and
Rangel (2005) when they modelled stock market volatility conditional on
macroeconomic conditions. They incorporate macroeconomic information
directly into the estimation of such GARCH models. It was demonstrated that
forecasts of macroeconomic variables can be easily incorporated into volatility
forecasts for share index returns. Thus their model can lead to significantly
different forecasts than traditional GARCH type volatility models. It is also
evident that the standard Granger causality method has been the most

predominant model used in most studies.

One strand of studies have investigated the link between exchange rate and
stock prices and includes Kim (2003: 301). Kim’s (2003: 301) study reveals that
that S&P's’common stock price is negatively related to the exchange rate.
Contrary to Kim’'s (2003) paper, Ozair (2006) found no causal linkage and no

cointegration between these two financial variables, while Hatemi-J and

? Standard and Poors in the USA
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Irandoust (2002: 197) found unidirectional causation from stock prices to
exchange rate for Sweden. Tsoukalas (2003: 87) in the study of the relationship
between stock prices and macroeconomic factors in Cyprus finds a strong

relationship between stock prices and exchange rates.

Pan et al. (2007) take the data of seven East Asian countries over the period
1988 to 1998 to examine dynamic linkages between exchange rates and stock
prices. The results of that study reveal that there is a bidirectional causal
relation for Hong Kong before the 1997 Asian crises. Also, there is a
unidirectional causal relation from exchange rates and stock prices for Japan,
Malaysia, and Thailand and from stock prices to exchange rate for Korea and
Singapore. During the Asian crises, there was only a causal relation from
exchange rates to stock prices for all countries except Malaysia. Ibrahim and
Aziz (2003: 6) analyze dynamic linkages between stock prices and four
macroeconomic variables for Malaysia and use monthly data over the period
1977-1998. The empirical results show that the exchange rate is negatively

associated with the stock prices.

Kurihara (2006: 375) chooses the period March 2001-September 2005 to
investigate the relationship between macroeconomic variables and daily stock
prices in Japan. He takes Japanese stock prices, U.S. stock prices, exchange
rate (yen/U.S. dollar), and the Japanese interest rate among others. The

empirical results show that dornestic interest rate does not influence Japanese
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stock prices. However, the exchange rate and U.S. stock prices affect Japanese
stock prices. Consequently, the quantitative easing policy implemented in 2001
influenced Japanese stock prices. Doong et al. (2005: 118) investigate the
dynamic relationship between stocks and exchange rates for six Asian countries
(Indonesia, Malaysia, Philippines, South Korea, Thailand, and Taiwan) over the
period 1989-2003. According to the study, these financial variables are not
cointegrated. The result of Granger causality test shows that bidirectional

causality can be detected in Indonesia, Korea, Malaysia, and Thailand.

Abdalla and Murinde (1997: 25) investigate stock prices-exchange rate
relationships in the emerging financial markets of India, Korea, Pakistan and the
Philippines and find a unidirectional causality from exchange rates to stock
prices in India, Korea and Pakistan, while the results for the Philippines showed
that causation runs from stock prices to exchange rate. Muhammad and
Rasheed (2002: 535) examine the exchange rates and stock price relationships
for Pakistan, India, Bangladesh and Sri Lanka using monthly data from 1994 to
2000. The empirical results show that there is a bi-directional long-run causality
between these variables for only Bangladesh and Sri Lanka. No associations
between exchange rates and stock prices are found for Pakistan and India.
Smyth and Nandha (2003: 699) investigate the relationship between exchange
rates and stock prices for the same countries over the period 1995-2001 and

find that there is no long run relationship between variables
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CHAPTER 3

RESEARCH METHODOLOGY

3.0 Introduction

In order to analyze short-run dynamics and long-run relationships among
macroeconomic variables®, we make use of the Autoregressive Distributed Lag
(ARDL) model and the Error Correction Mechanism specifications in this study.
The application of the ARDL is adopted from Henry and Richard (1983)
because this method helps us to consider the behaviour of the variable over
time and that the effect of the exogenous variables on stock market is spread
over a period of time. The causality test is also conducted to find the direction of

causation between the variables. This involves the bivariate causal test.

3.1 Model specification

The basis of our hypothesized model is the interrelationship among four
markets, i.e. the goods market, the money market, the securities market and the
labour market. However, Walras' law allows any one of these markets to be
dropped from the analysis. We have therefore dropped the labour market from
the explicit consideration. The goods market variables considered are the gross

domestic product (GDP) and the consumer price index (CPl). The money

¢ interest rate, Gross Domestic Product (GDP), exchange rate, inflation, and money supply
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market variables under consideration are money supply and the interest rate
and the security market variable(s) is the stock price indices. Finally, we also
included in our study the exchange rate in order to account for the foreign
exchange market and the trade balance since South Africa is a trade oriented.
Thus, we establish the long run and short relationship between stock prices and

the above mentioned macroeconomic variables, hence the model below.

X, =P+ B,CPI + B.Ex + B,GDP, + B.Ms, + B IR + B, IP + B X, + 4, .....(3.0)

Where X is the dependant variable (JSE price index), Ex is the exchange rate,
GDRP is the gross domestic product, Ms is the broad money, IR is the interest
rate, IP is the industrial production index , 31 and p are intercept parameter and

white noise error term.

3.2 Data description

The study uses time series quarterly data for the period 1980 to 2008. The data
is obtained mainly from secondary sources including the South African Reserve
Bank (SARB), Statistics South Africa (Stats SA), JSE publications, as well as
the International Monetary Fund (IMF) International Financial statistics
(Direction of trade). Table 3.1(a) shows the variables considered in this study

and their definitions.
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Table 1-2(a): Description of variables

Variable

Definition

JSE All price index

Official published index of the market
weighted value of closing price for

shares listed on Johannesburg Stock

Exchange
Inflation Proxied by consumer price index (CPI)
Gross domestic Real production based on gross
product (GDP domestic product at constant prices

Interest rate

Base lending rate

volatility (ExcR)

Money supply (M3) currency in circulation plus demand
deposits plus savings, and time
deposits

Exchange rate Exchange rate (Rand against a US

Dollar)

3.2.1 Apriori expectation

The theoretical underpinnings of Fama (1990: 1089). Naka and Mukherjee
(1995: 223) among others have suggested a positive relationship between stock
prices and GDP. The higher level of GDP will increase stock prices through its

impact on corporate profitability, hence stock prices and the opposite is the
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case. This, therefore suggests that the value of B4 is expected to be greater

than zero (4 >0).

The relationship between the general price level and stock prices has been
theorised as negative (Fama and Schwaert, 1977: 115; Cheng, 1995: 61). In a
competitive country like South Africa, inflation raises a firm's production costs,
decreases its future cash flow and lowers revenue. DeFina (1991: 2) in his
study attributes this negative relationship to nominal contracts that disallow the
immediate adjustments of the firm's costs and revenue. On this note, one would
argue that stock prices could react in a positive manner to changes in the price
level due to hedging. Equites serve as a hedge against inflation as they

represent claims on real assets.

We expect that the money supply may have a positive effect on stock prices.
Fluctuations in money supply may affect stock prices through changes in
portfolio substitution or inflationary expectations. The volatility of interest rates is
also crucial for asset pricing. The economic argument revolves around the
discount rate used in computing the present value of asset prices. An increase
in interest rates raises the required rate of return, which in turn affects the value

of an asset negatively.
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3.3 Analytical Techniques

3.3.1 Stationarity

For establishing a meaningful (as opposed to spurious) relationship between
stock prices and various macroeconomic variables, the variables must satisfy
stationarity condition. A series is said to be stationary if its mean and variance
are constant over time and the value of covariance between two time periods
depends only on the distance or lag between the two time periods and not on
the actual time at which the covariance is computed (Gujarati and Porter, 2010).
Differencing variables when they are stationary is likely to cause a loss of
valuable information about the long-run relationship between the variables. The
most commonly used methods are those adopted from Dickey and Fuller (1979)
and the Augmented Dickey-Fuller (ADF). The Dickey-Fuller (DF) test involves
running three regressions, one without drift, the second one with drift and the

third with drift and trend. The equations are:

Without drift

X AR T s i n e s Fe s NN eI RS DA BRI R AANS SRS A AN A e N TN S (3.3.1.1)

The null hypothesis is that //,:p=1 as opposed to H,:p<1. An alternative

way of writing the above equation is

AX, =(p-DX,_, +¢,

e T Ty e oS oy | s L e Vb (3.3.1.2)



In this particular case the null hypothesis is that & = 0, suggesting that there is

unit root or the process is non-stationary.

The equation with drift is

R . G o (3.3.1.3)
With drift and trend

B BRI o o s BB IA M hos st S ke ki b G E e (3.3.14)

An improvement to the above method is the Augmented Dickey-Fuller test.

Such test is presented below.

AX, =@ B HEY, s+ X ADX, s T8, cvivsimnsias dsemmsmismnasion (3.3.1.5)
=]

Its advantage over the DF test is that it allows for the presence of the
deterministic trend and drifts to be tested. This means that with the addition of
the lagged difference terms, serial correlation is corrected in the residuals. Just
like in the case of the DF test, the ADF test also involves three test
specifications, one without drift, second with drift and the last with both the drift
and the trend. One experiments with different specifications because the correct

one may not be known. Specffications are as follows:

AX,=a+pt+5X, ,+D AAX, , +¢,
t=1
e b e AR AR (3.3.1.6)
AX, =a+38X,  + 2 AAX, , +¢,
=

AX, =8X, ,+ D> AAX,, +&,
=1
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where X is the variable under consideration, A is the first difference operator, ¢
is a time trend, n is the number of lags and ¢, is a white noise random error
term. The number of difference terms to include is determined through the use
of the Akaike (1974) and Schwatz (1978: 464) information criteria. An
appropriate lag length would be the one that minimizes either AIC or SIC. These
are not the only procedures recommended. Several authors have presented
sequential procedures with the “general to specific’ framework for testing unit

root if the data generating process is not known.

If the null hypothesis, that & =0, is not rejected the variable series contains a
unit root and is non-stationary. An appropriate lag length is the one that reduces
or eliminates autocorrelation, that is, we choose k such that serial correlation is
eliminated. Few series are likely to be stationary at level form, and if not
stationary, we proceed to the first and second differences to ensure that a
series is stationary. This process of differencing a series X, a certain number of
times before it becomes stationary is referred to as the order of integration. If
found to be stationary at level form, then it is said to be integrated of order zero

denoted as X,~I(0) and if differenced d times before becoming stationary, then
it is integrated of order d denoted X,~(d). Thus any time we have an integrated

time series of order one or greater, we have a non-stationary series. Though DF
and ADF tests are very common, they are found to have some drawbacks in

that their power as stated below and are likely to be low for series where
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moving average terms are present or where the disturbances are

heterogeneously distributed.

In this case the simple DF test is no longer valid, and the lagged differences of
the dependent variable should be added or augmented to the test model in
order to mitigate autocorrelation problem in the disturbance term. This, gives
rise to the Augmented Dickey Fuller test, thus ADF takes into account the
possibility of autocorrelation in the error term. Nevertheless, there are still other

central problems associated with the ADF test. These include:

* The problem of the number of lags to include in the test equation, because
incorporating many lags, although helps solve the problem of autocorrelation,
reduces the power of the test, leading to acceptance of null hypothesis of
nonstationarity when it ought to have been rejected. Similarly introducing too
few lags may leave some autocorrelation unaccounted for and thereby resulting

in rejection of null hypothesis. when is true (Harris, 1995; Pesaran, 1997: 289).

* The dilemma on whether to include the constant and trend in the test equation,
because over parameterising the test equation may reduce the efficiency of the
parameters and may lead to less accurate estimation, resulting in low size
properties of ADF test by rejecting the null hypothesis when it aught to have
been accepted. On the other hand, under parameterising the equation by
leaving out the constant and trend when the actual data generating process
includes an intercept and/or trend would have an impact on the test.
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» Biasness towards non-rejection of the unit root hypothesis if the series is subject
to exogenous break. Perron (1989, 1990) shows that the ADF tests for unit root
hypothesis against trend stationary alternatives cannot reject unit root
hypothesis if the true data generating process was stationary around a trend
function that is subject to exogenous shock. In other words, structural breaks in
the series may reduce the power of the test by increasing the probability of
accepting the null hypothesis of unit root. Consequently the test may wrongly
conclude that the series is non-stationary when it is stationary but subject to a

break.

However, several improvements and solutions to the above problems have
been proposed in literature, and the section that follows briefly outlines some.
An alternative unit root test, Phillips-Perron (PP) test (Phillips 1987: 277; Phillips
and Perron 1988: 335) will also be conducted to ensure the stationarity of the
data series as this test uses non-parametric correction to deal with any

correlation in the error terms.

3.3.2 Causality test

The Granger causality test is a technique for determining whether one time
series is useful in forecasting another. A time series X is said to Granger-cause
Y if it can be shown, usually through a series of F-tests on lagged values of X

(and with lagged values of Y also known), that those X values provide
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statistically significant information about future values of Y. In performing the
Granger causality tests, the hypothesized dependent variable is regressed on
its lagged values. The lag length in the regression equation must be selected in
such a way that the resulting residuals are white noise, eliminating any first
order serial correlations. Next the lagged values of the hypothesized
independent variable are added to the right side of the regression equation and
the new regression is executed. Using an F test, the resulting sums of squared
residuals from the two regression equations are compared. A relatively large
difference between the two sums of squared residuals (a large F) would provide
evidence that the hypothesized independent variable Granger causes the

dependent variable (Granger, 1969: 424; 1980: 329 and 2001).

Since one of our objectives is to test the causal link between stock prices and
inflation and other explanatory variables contained in table 1, we do such a test
using a special test called Granger causality test. In the bivariate case, the
standard Granger causality test amounts to testing whether past values of a

variable Y , together with past values of another variable .X,, explain the current
change in X, better than the past values of X, alone do. A failure to reject this
null hypothesis leads to the researcher to conclude that ¥, Granger causes Y.

This process is repeated interchanging the two variables. The Vector

Autoregressive bivariate regressions of the form below will be estimated:

SR=N e SPw F GEPL. H P tecarsosiarsissanspaisorssasmiiisspessii (3.3.2.1)
r=] 1=l

38



k

k
CPLeY ACPL 4 X 1 BB 8 cismmisionsiisdiansmsssitpsasbaings (3.3.2.2)
)=l

Where SP; represents the stock prices and CPI, the inflation rate. x, and ¢,
are the white noise terms. Using general-to-specific approach, the lag length is

chosen such that serial correlation is eliminated between the error terms. The

following presents all possible causal relationships:

k k
a) Unidirectional causality from SP; to CP/, exists if 3 a,, #0 and )" 4, =0
j=1

=l

k k
b) Unidirectional causality exists from CPI, to SP,if Y 4,, #0 and Y a,, =0
i=1 J=1

k k
¢) Bidirectional causality between SP, and CPI, if Z}»_‘, #0 and Zaz; #0

7=l 1=l

k k
d) No causality is established between SP,and CPLif Y e, =0 and Y 4, =0

1=l 1=l

The results of the Granger causality test are sensitive to the lag lengths.
Employing arbitrarily chosen lag lengths, although a common practice, gives
rise to economic problems in that choosing a less than optimal lag order may
lead to a bias, whereas, applying a more than optimal lag order may lead to a
loss of efficiency (Ansari, 1994). To avoid these problems we use the Akaike
Information Criterion (AIC) and the Schwatz Information Criterion (SIC) to
determine the optimal lag length for each series by estimating an equation of an
autoregressive form choosing a lag order as the optimal lag which minimizes

the AIC and SIC. The optimal lag is the lag that minimizes the AIC. Knowing the
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direction of causation will help the policy makers as to which variable to target

first.

3.3.3 Cointegration Analysis and Error Correction Model

The idea of cointegration analysis derives from the notion that, although
economic time series exhibit non-stationary behaviour, a linear combination
among these non-stationary variables may be stationary. In this case, the series
are said to be cointegrated. Therefore, the essence of conducting the
cointegrating analysis is basically to test the presence of long-run relationships
among variables, and in multivariate models, to estimate long-run parameters,
to estimate long-run coefficients of adjustments, and to employ long-run

information to estimate VECMs, which describe short-run dynamics.

After establishing the stationarity condition of the series, we then make use of
the Johansen (1988: 231) and Johansen and Juselius (1990: 169) approaches
to examine the test of a long-run equilibrium relationship among the variables.
This involves testing for cointegration among the variables. One alternative of
testing for cointegration is by use of the error terms obtained from the
regression. The error terms thus obtained can be tested for stationarity, if
stationary then there is long a run relation between the variables. In this study
we employ the Johansen approach because the Engle-Granger method is

somehow criticized on special grounds. Engle-Granger (1987) assumes one
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cointegrating vector, but there is a possibility that more than one cointegrating

vectors may be obtained.

After establishing the long run relationship between stock prices and the
explanatory variables, we will then turn to examine the short-run dynamics of
the relationship. For this purpose, following Engle and Granger (1987), an error
correction model is developed. The error correction mechanism allows long
term components of variables to obey equilibrium constraints, while short-run
components have a flexible dynamic specification. The idea is simply that a
proportion of the disequilibrium from one period is corrected in the next period.
It involves estimating the model in the first difference form and adding an error

correction term as an explanatory variable.

Several tests and procedures have been proposed in literature to test for
cointegration between variables. The most celebrated of these tests are the
Engle-Granger (EG) test, the Augmented Engle-Granger (AEG) test, the
Cointegration Regression Durbin-Watson (CRDW) test, the Autoregressive
Distributed Lag (ADL) model approach, and lastly the Johansen maximum
likelihood test of cointegration within VAR framework. While the ADL and VAR
approaches to cointegration are appropriate for cases where more than two
variables are cointegrated in the regression (that is where there are more than
one cointegrating vector), the former three are only appropriate for two variable

cases (only when the assumption is made of one cointegrating vector).
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Due to limitations inherent in the first three tests, the study employed Johansen
maximum likelihood test of cointegration proposed and developed by Johansen
(1988) and applied in Johansen and Juselious (1990), within the VAR approach.
The whole mark of this test relies heavily on the relationship between the rank
of a matrix and its characteristic roots. Therefore, the statistical hypothesis
under cointegration is H(p): rank(I'T)<r, where r is the rank of the long-run matrix
IT (the number of linear dependent equations in the matrix, also known as
cointegrating vectors). Johanson et al. (1990) suggest two tests statistics to
use in order to decide on the number of characteristic roots that are
insignificantly different from unity: the trace test and the maximum eigen-value

test. Formally stated these statistics are:

B e R A s [EA3)

t=r+l

i Rrr s TS L) aite s mibsnys st BAA

max

where )f = the estimated values of the characteristic roots (also known as

eigen-values) obtained from the estimated IT matrix.

T = the number of usable observations.
The first statistic in equation tests the null hypothesis that the number of distinct
cointegrating vectors is less than or equal to r, against a general alternative that
it is not equal to r. Whereas the second statistics in equation tests the null

hypothesis that the number of cointegrating vectors is r, against the alternative
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of (r + 1). Generally, the A statistics is usually more preferred for trying to pin

down the number of cointegrating vectors, since it has a shaper alternative.

In our case the error correction model to be estimated is as follows:

ASP = +3 BACPI_,+Y BAGDR., +3 BAMS,. +3 BAIR ,+3 BASP. + BEC, +v,
i=(0) 1=0 =l

1=0) 1=(0)

(3.3.2.5)
Where the respective variables are of the same order of integration but those
with order zero will cointegrate with high power, while those integrated with
order one will cointegrate with low power. The value of n is chosen using the
AIC and the SIC. EC is the error correction component and V is the random
error term (white noice). The error correction term (EC) is the lagged values of
the error term that has been derived from the regression model. If the coefficient
of EC is negative and statistically significant, it tells us what proportion of the

disequilibrium in stock prices is corrected in the next period.
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CHAPTER 4

EMPIRICAL ANALYSIS

4.1 Introduction

This chapter discusses the estimation results of the study. The reliability of the
results is done on both a priori criterion as well as on statistical test criterion.
The reliability of a priori criterion is determined by the principles of economic
theory and refers to the sign of the coefficient of economic theory, that is the
marginal values. If the estimate turns up with the wrong signs or magnitudes,
they are rejected, meaning that the observations are not the true
representatives of the data. On statistical criterion, the statistical theory aims at
evaluating statistical reliability of estimates of parameters. The tests normally
used include the t-ratios, coefficient of determination (R?) and many more. The
reliability of data is based on the probability value. If the probability value is

above 10 percent, the estimate in question is considered insignificant.

4.2 The Nature of Data and Variables used in the study

The nature of data for respective variables used in the study is summarized in
Table 4.1 below. The residuals from some of the variables in level form do not
satisfy the normality test. From the descriptive statistics, it is observed that the null-

hypothesis that residuals from Money growth (MS) and exchange rate (ExcR)
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variables are normally distributed is rejected at 5 percent level of significance (indicated
by low p-value of Jarque-Bera statistic’), while for inflation (CPI), Economic growth
(GDP), Real interest rate (IR) and stock prices (SP) such hypothesis cannot be
rejected at 5 percent level of significance, hence residuals from these variables are
normally distributed. The non-normality of residuals from the former variables might be
due to the observed structural breaks and the presence of outliers present in the data
of such variables, which therefore indicated that, in testing for stationarity of such
variables, structural breaks and outliers had to be accounted for, lest false conclusions

are drawn using conversional unit root tests.

Table 4-1: Descriptive Statistics for variables used in the study

Variable

Name CcPI EXCR GDbP IR MS spP
Mean 9.944032 0.112903  3.787304  15.90524  1.804355 2.684590
Median 9.870000 0.550000  3.684381  15.50000  1.875000 2.667385
Maximum 19.13000 24.10000  11.90063  25.00000  2.190000 29.60749
Minimum 0.300000 -15.80000 -2.445693  9.000000 1.220000 -26.88132
Std. Dev. 4.568331 5.621763  2.617067 3.893865  0.254352 11.76430
Skewness -0.054563 0.117367  0.240264  0.205275 -0.931413 -0.047107
Kurtosis 2.078676 6.216459 3.513579  2.207483  2.954003 2.993581

Jarque-Bera 4.447192 53.73700  2.555800  4.115940  17.93988 0.046073
Probability 0.108219 0.000000 0.278622  0.127713  0.000127 0.977227

Sum 1233.060 14.00000 469.6257 1972.250 223.7400 332.8891

Sum Sg. Dev. 2566.966 3887319  842.4320 1864.949 7.957448 17023.05

Observations 124 124 124 124 124 124
Source: Author

? This statistic proposed by Jarque-Bera (1982) is used to test for normality of residuals and is computed as
JB=n/65K* + n/ 24( EK —3)*], where n=number of observations, Sk= a measure of skewedness of the distribution, and EK=

measure of kurtosis of the distribution.
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4.2.1 Unit Root Tests Results

In testing variables for unit root, the “Eye Ball’ analysis was carried out first,
thus the graphs and Autocorrelation Functions (ACF) of variables were plotted
(See Appendix A). The results from this preliminary analysis showed that CPI
and MS were non-stationary as indicated by the slowly falling Autocorrelation
functions (ACF) towards zero as the number of lags of the ACF. However,
ACFs of CPl and MS, respectively gave a notion of stationarity for these two.

The results pertaining to the most parameterized model are presented in Table
4.2 (b), where ADF-statistic, appropriate lag length based on AIC and SIC are
reported. The results indicate that the series SP, GDP, IR and EXCR are
stationary as the null hypothesis of unit root is rejected at, at most 10 percent
level of significance, and therefore they are integrated of order zero, 1(0). On the
other hand, series CPIl and MS are non-stationary since the null hypothesis of
unit root cannot be rejected for each of the series at any conversional level of
significance. For the non-stationary series, the trend appears to be insignificant.
Moreover, for the stationary series both the individual t-statistic for the trend and
the F-test reinforce each other that the trend is significant at, at most 10 percent
level of significance.

Table 4-2.(a): Unit Root Test Results using model with intercept only

Name of ADF Lag [-statistics PP Lag [-statistics Inference
variable Length :
(K) ADF Length PP
(K)
SP 1 12.264(0.0000) 1 12.264(0.0000)  Stationary
CPI Non-
4 1.113(0.7089) 4 1.07(0.7249) stationary
MS Non-
I 0.217(0.9321) 5 0.553(0.8755) stationary
GDP 1 11.289(0.0000) 6 11.292(0.0000) Stationary
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IR 2 3.510(0.0093) 5 2.571(0.1017)  Stationary

EXCR 2 10.787(0.0000) 4 5.397(0.0000) Stationary

Source: Author

Notes:

*  Critical Values for Augmented Dickey Fuller (ADF)-Statistics are —3.21, —=3.46, and -4.06 at 10%. 5% and 1%
levels of significance respectively (values produced by E-views 7 and found in Dickey and Fuller (1979)).
*  P-values in parentheses are the conventional probability values for the t-statistics.

Table 4-2(b): Unit Root Test Results using a model with intercept and trend

Name of  ADF Lag t-statistics PP Lag {-statistics Inference
variable Length
{K;J ADF Length PP
(K)

SP 1 12.220(0.0000) 1 12.166(0.0000) Stationary

cPl Non-
4 2.513(0.3212) 4 2.672(0.2501) stationary

MS Non-
1 1.092(0.9254) 5 1.375(0.8635) stationary
GDP 1 11.867(0.0000) 6 12.278(0.0000) Stationary
IR 2 4.292(0.0045) 5 9.932(0.0000 Stationary

‘ : i .000 i

EXCR 2 5.401(0.0001) 4 10.749(0.0000) Stationary

Source: Author

Since the variables CPI and MS were found to be non-stationary at level form,
this prompts first difference to be done, with intercept and with intercept and
trend. The results of unit root test done at first difference are reported in table 4-
2(c) below. At first difference, the unit root is eliminated and hence the series
CPI and MS are said to be integrated of order one, unlike the other series that
are integrated of order zero, i.e.~|(0). It is now appropriate that regression can
be done since we know the order of integration of our variables. Having
variables integrated of different orders does not imply that we cannot run a
regression. This is according to Pesaran et al (2001: 289).
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Table 4-2(c): Unit Root test Results at first difference

Name of  ADF Lag t-statistics PP Lag t-statistics Inference
variable Le;;éjm i Length (K) op
CPI 3 8.289(0.0000) 4 25.595(0.0000) Stationary
MS 0 9.179(0.0000) 5 9.213(0.0000) Stationary
R - A T 8.274(0.0000) g 25.265(0.0000)  Stationary
MS 0 9.195(0.0000) 1 6.662(0.0000) Stationary

Source: Author

4.3 Granger Causality Analysis

Under this section, we report the test results for the causation. We adopted
Granger's representation. This follows from the fact that theory suggests that
SP is explained by CPI, GDP, MS, IR and EXCR. It is therefore necessary to
determine whether CPI plays a role if any, in the stock price volatility in South
Africa. There seems to be causality between inflation and stock prices and runs
from CPI to SP. This is justified by the F-value that is significant as depicted by
its p- value. What this means is that CP| does cause SP. This is in support of

the theory that postulates that CPI causes increases in stock prices.

The causality between GDP and SP was tested. The hypothesis that GDP does
not granger cause SP was accepted, while the null hypothesis that says that SP
does not granger cause GDP was found to be significant and thus led to
acceptance of the alternative. The probability value for the F-statistic is 0.0056,

which implies that the F-value is highly significant, therefore we conclude that
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SP causes GDP. The opposite is the case with the null hypothesis that IR does
not granger cause SP. We tend to accept and conclude that there is
unidirectional causality with causality running from CPI to SP. See Table 4-2 4

below.

Table 4-3:Granger Causality Test Results

Null Hypothesis: Obs F-Statistic Prob.
CPI does not Granger Cause SP 123 4.32636 0.0397
SP does not Granger Cause CPI 0.39691 0.5299
GDP does not Granger Cause SP 123 0.59445 0.4422
SP does not Granger Cause GDP 7.95440 0.0056
IR does not Granger Cause SP 123 2.67696 0.1044
SP does not Granger Cause IR 3.83425 0.0525
EXCR does not Granger Cause SP 123 0.08122 0.7761
SP does not Granger Cause EXCR 0.14216 0.7068
MS does not Granger Cause SP 123 3.19678 0.0763
SP does not Granger Cause MS 2.99075 0.0863

Based on the information reported on the table above, we conclude that only
CPI and MS cause SP.

4.4 Model Estimation

The main aim of this paper is to find the macroeconomic impact of CPI on SP in
South Africa. This is determined by the estimation coefficients. The results of
the estimation based on level form series are reported in equation 4.4. and the

variables in question are in their natural form. From the ADF and PP test
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results, we saw that CPl and MS were ~I(1) while GDP, MS, IR, EXCR as well
as SP were ~|(0). Therefore the estimation results obtained when using data in
their level form is reported on table 4-4. Economic theory leads to believe that
the long-run relationships could be found between SP, CPI, GDP, MS, IR and

EXCR. As such, the relationship is found among the variables in the model.

Table 4-4: Model Estimation at levels

SP = 85 — 0.31948PCI— 0.09926GDP — 34.60453MS — 0.306525IR + 0.034044EXCR
t-value (24.596) (-2.658) (-0.538) (-16.400) (-2.206) (0.403)

p-value [0.000] [0.008] [0.591] [0.000] [0.029] [0.687]

Variables CPI, GDP, MS and IR have a negative effect on SP, while at the
same time exchange rate has a positive effect in South Africa. This contradicts
the theoretical underpinnings of, among others; Ito and Yuko (2005), Kawai and
Khalid (2003: 131). This implies that in South Africa, when a rand appreciates,
the value of the stock increases, which is not the case. The standard t — value
for the intercept is highly significant with the p — value of 0.000. The model
suggests that SP will fall by about 31 percent if CPl was to increase by one
percent. This coefficient is highly significant. The coefficient of GDP is
insignificant, which means that there is no clear relationship between SP and
GDP. It should also be noted that these results were only preliminary as most

test, e.g. RESET test were not taken into account at this stage.

MS and IR also show a negative relationship with significant. The R? of 0.803

suggests that SP is explained by about 80 percent of the explanatory variables
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included in the model. The only problem with these results is that, there is serial

correlation as shown by the Durbin — Watson statistics of 0.221636.

4.5 Other diagnostic tests

The Ramsey test was done and it revealed that the model was misspecified.
This was shown by the coefficient of the fitted variable that was found to
significant at 1 percent. Though the models appeared wrongly specified, the
Reset test does not provide the correct specification, therefore we proceeded
with the estimation. The Breusch-Godfrey LM test was also done based on
series in level form and the result showed that there was serial correlation in the
residuals if regression is done using that linear functional form that does not
include the lagged values of the variables (including the dependent variable).
The null hypothesis of the presence of serial correlation could not be rejected.
This prompted us using another approach that will take into account the
problem of serial correlation. With the new approach, the results of the LM test

are reported in table 4-5(a) below.

Table 4-5(a): BG LM Test

F-statistic 1.399842 Prob. F(2,109) 0.2510
Obs*R-squared 3.080161 Prob. Chi-Square(2) 0.2144

The results of the Chow Breakpoint Test reported in the table below support the

rejection of the null hypothesis of no structural change in the period 1994Q4.

51



This is shown by the highly significant statistics (F) based on the p-value.

(0.0000). See the table below.

Table 4-5(b); Chow Breakpoint Test

Null Hypothesis: No breaks at specified breakpoints

F-statistic 14.10788 Prob. F(6,112) 0.0000
Log likelihood ratio © 69.80120 Prob. Chi-Square(6) ~0.0000
Wald Statistic 84.64730 Prob. Chi-Square(6) 0.0000

4.6 Cointegration Analysis

From Table 4-6(a), the trace test rejects null hypothesis of zero cointegrating
vector at 5 percent level of significance and that of at least two cointegrating
vectors at 5 percent level of significance, in favour of at most three cointegrating
vectors. The critical trace statistics at 5 percent level of significance are 95.753,
69.818 and 47.856 for both zero one and at most two cointegrating vector
respectively, while that of at most three cointegrating vectors is 25.259, the
values not reported herein. Therefore, the computed trace statistics that are
greater than the critical trace values at 5 percent level of significance (133.330
>95.753, 82.396 > 69.818, 50.230 > 47.856) explains the rejection of the null
hypothesis of either zero, one or at most two cointegrating vectors.
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Table 4-6 (a): Cointegration analysis, and testing for Cointegration Rank (r)

Results for Trace Test

Null Alternative Trace
Hypothesis Hypothesis Eigenvalue LL Statistic P-value
He:r=0 Hirz1 0.348197 884.37 133.3304  (0.000)*
r<l r 22 0.236856 868.29 82.39694  (0.0036)*
r<2 r=3 0.189287 855.80 50.23016  0.0294)*
r<3 r=4 0.109057 848.93 25.25906  (0.1524)
r<4 =3 0.072027 844.49 11.51760  (0.1816)

Source: Author

Notes: (i) Asterisks *and ** indicates significant at 5% and 1% level of significance respectively.

(ii) Although. the trace statistics is tabulated above, it is not used in deciding the number of cointegrating vectors
because of its lack of exactness. therefore decisions are based on the Maximum Eigenvalue Statistics, which is
preferred over the former because of its exactness on the alternative hypothesis.

(iii) “LL" denotes log likelihood.

However, in an attempt to pin down the exact number of cointegrating vectors,
the Maximum Eigenvalue Test was conducted and results are reported in Table
4-6(a). The results of the maximum eigenvalue test reject the hypothesis of one
cointegrating vector at 1 percent level of significance and pins down that there
are two cointegrating vectors. The rejection of the null hypothesis is explicated
by the fact that the computed maximum eigenvalue statistic at 5 percent level of
significance for null hypothesis of one cointegrating vector is 50.933, the value
greater than the critical maximum Eigen value at the same level for one
cointegrating vector (50.933 > 40.077), therefore indicating the rejection of the
null hypothesis in favour of an alternative hypothesis of two cointegrating

vectors or rank 2 of the I'l matrix. See the respective Table below.
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Table 4-6(b): Cointegration Analysis — Results from Maximum Eigenvalue Test

Resuits for Maximum Eigenvalue Test

Alternative
Null Hypothesis Hypothesis Eigenvalue LL Aax Statistic  95%CV
Hp:r=0 Hyir=1 0.348197 884.37 50.933 40.077*
r=1 r=2 0.236856 868.29 32.166 33.876
r=2 r=3 0.189287 855.80 24971 27.584
r=3 r=4 0.109057 848.93 13.741 21.131
r=4 r=5 0.072027 844.49 8.895 14.264

Source: Author

Notes: (i) Asterisks * indicates significant at 5% level of significance respectively.

(ii) Although. the trace statistics is tabulated above, it is not used in deciding the number of Cointegrating vectors
because of its lack of exactness, therefore decisions are based on the Maximum Eigenvalue Statistics, which is
preferred over the former because of its exactness on the altemative hypothesis.

(iii) “LL" denotes log likelihood.

(iv) “CV" denotes critical value.

Therefore, from the above-determined rank of the IT matrix, the respective
unrestricted normalized estimates for the two cointegrating vectors £, also

known as the long-run elasticities and their respective unrestricted long-run
adjustment co-efficients are reported in Table 4-6(c) and 4-6(d) respectively.
According to Charemza and Deadman (1993), the adjustment coefficients in the
o matrix are supposed to be negative in order to be in alignment with the

hypothesis of an error correction mechanism given by deviations from the long-

run equilibrium or variable path, and that both 4 and a co-efficients attain some

economic meaning after standardizing. The elements of the /3 matrix are

economically interpreted as the long-run parameters and those of the o matrix
are referred to as the measure of the speed of adjustment of particular variables

with respect to a disturbance in the equilibrium relation.
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Table 4-6 (c): The Normalized Unrestricted Cointegration Vectors (The B’ matrix)

SP CRl GDP MS IR EXCR

ﬁ' 1.00000 -1.946259 11.01327 35.04790 -0.972765 4.172698
|

(0.62435) (2.78111) (10.3266) (0.78839) (1.08280)
ﬁz 0.00000 1.00000 2593471 -53.12826 -2.81711 -23.73528

(10.2712) (42.4035) (3.20087) (4.38345)

Table 4-6(d): The Normalised Unrestricted Vectors

SP CPI GDP MS IR EXCR

ﬁll 1.00000 -1.946259 11.01327 35.04790 -0.972765 4.172698

(0.62435)  (2.78111)  (10.3266) (0.78839) (1.08280)

Table 4-6(e): the Unrestricted Long — run Adjustment Coefficients Matrix (The a
matrix)

Variable o
SP -0.012630 (0.01297)
CPl -0.020676 (0.00731)
GDhpP -0.044155 (0.01666)
MS -0.000709 (0.00025)
IR 0.022669 (0.00844)
EXCR -0.082878 (0.03582)

Note:
*  Values in parenthesis are the conversional t-values given by t = B/se(f}) and t = o/se(r) respectively.

= In order to identify the unique Eigenvector, the trend in the standardized ' Eigenvector was restricted to zero
and the first variable in the first restricted to one.
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Interestingly, the adjustment coefficients of the « matrix appear with negative

signs for the first variables; SP, CPI, GDP, MS and EXCR suggesting that they align
with the theory. The variable IR, on the other hand has a positive sign and therefore

contradicts with economic theory.

4.7 Vector Error Correction model (VECM)

Since the variables guaranteed existence of cointegration with each other as
depicted in section 4.5, there was a need to perform the error correction
mechanism. The intuition behind this is to capture the long-run responses in
series. This is achieved by running equation 3.3.2.5. The results of the short-run

dynamics are presented in Table 4-7 below.

Table 4-7: The VECM Results

Error Correction: A(SP) A(CPI) A(GDP) AMS) A(IR) A(EXCR)

CointEq1 -0.012630 -0.020676 -0.044155 -0.000709 0.022669 -0.082878
(0.01297)  (0.00731) (0.01666) (0.00025) (0.00844)  (0.03582)
[-0.97417] [-2.82901] [-2.65030] [-287464] [2.68718] [-2.31402]

Note: Numbers in parenthesis () are the standard deviations and those in brackets [] are the t-
values

The VECM results reveal that about 1 percent of the disequilibrium is corrected
each quarter by changes in stock prices in South Africa. This is justified by the
coefficient -0.012630. This coefficient bears the expected sign (negative) as per
theory. The error correction suggests the validity of the equilibrium relationship

indicating the existence of market forces that operate to restore long — run
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equilibrium after a short — run short. Most variables coefficients bear negative

signs as was expected, except the interest rate (0.022669).

4.8 Interpretation of results

The findings of this study provide reliable evidence explaining the relationship
between stock prices and our independent variables (CPI, GDP, MS, IR and
EXCR). The results reveal negative and significant coefficients of inflation,
economic growth, growth of money supply as well as real interest rates.
Appendix D(a) shows the R? of .803443 suggests that the model explains 83
percent of the variation in stock prices and the F-statistic is highly significant,

meaning that the respective explanatory variables indeed explain stock prices.

The coefficient of interest rate variable is negatively correlated with stock prices
in South Africa. When interest rate increases, the investors tend to switch out
of stocks causing a fall in stock prices. This implies that a certain level of
predictability is present in stock prices that can be explained through the
behaviour of the interest rate in South Africa. The growth of money supply on
the other hand was also found to be negatively related to stock prices, which
contradicts theoretical bearing. Only the lagged money supply mainly appeared
to have a negative impact on equity price movements implying that investors
could earn profits by using a trading strategy based on the past behaviour of the

money stock.
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One most influential macroeconomic variable is the exchange rate, which
displays mainly a negative relation to stock prices. The implication of this
finding is that, for an export dominant economy, (exports companies listed on
the JSE), the currency appreciation has a negative effect on the stock market of
which the currency appreciation enhances the stock market for an import
dominant country. The results obtained seem to indicate that, contrary to a
commonly held belief among economists and investment analysists, the stock
prices are mainly negatively related to inflation. This finding implies that the

stock prices decline during the inflationary phase.
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CHAPTER §

SUMMARY, CONCLUSION AND POLICY RECOMMENDATIONS

5.0 Introduction

This section discusses the summary, conclusions and the policy
recommendations based on the results obtained. In the policy
recommendations, policy implications of the findings are discussed and some

suggestions about the stock market behaviour in South Africa.

5.1 Summary and Conclusions

Using quarterly data covering the period 1980-2010, the existence of a stable
long-run relationship between stock prices and inflation has been tested in this
study and the results are affirmative. Causality and cointegration tests have
been done. Using the cointegration vectors found in the study, a significant
impact of inflation on stock prices cannot be refuted. The inertia in the stock
prices could be due to the volatility expectations. It can also be explained by the
general equilibrium nature of price system where the increase in one price will
drive up the other ones and the continuity of the process will be guaranteed

whenever overshooting of some prices occur.

59



5.2 Recommendations

The regression results in this study revealed a strong relation between the stock
prices and inflation and other explanatory variables. The key finding is that the
null hypotheses, which suggest the coefficients of variables do not make any
impact on stock prices is South Africa are rejected. This was shown by the Wald
test that restricts the coefficients or equates all coefficients to zero. The p-
values on the Wald test seemed highly significant, thus suggesting that none of
the coefficients are zeros. The negative and positive effects of the explanatory
variables on stock prices found in this study have several practical implications.
The evidence provides that stock prices appear to react mainly negatively to
inflation rates and interest rate. The findings on the impact of inflation on stock
prices in this study appear to be consistent with those of Fama (1981), Gupta
and Modise (2010) and Gallagher and Taylor (2005: 147). One reason for this
relationship between stock prices and interest rate could be that the expected
returns on stocks on which the higher interest rate has a direct bearing. This
therefore, reveals that higher interest rates would directly affect the returns on
stocks causing prices to fall. When interest rate increases, the investors tend to
switch out of stocks causing a fall in stock prices. This implies that a certain
level of predictability is present in stock prices that can be explained through the

behaviour of the interest rate in South Africa.
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The growth of money supply was found to be negatively related to stock prices,
which contradicts theoretical bearing. Only the lagged money supply appeared
to have a negative impact on equity price movements implying that investors
could earn profits by using a trading strategy based on the past behaviour of the
money stock. One most influential macroeconomic variable is the exchange
rate, which displays mainly a negative relation to stock prices. The implication
of this finding is that, for an export dominant economy, (exports companies
listed on the JSE), the currency appreciation has a negative effect on the stock
market of which the currency appreciation enhances the stock market for an

import dominant country.

The results obtained seem to indicate that, contrary to a commonly held belief
among economists and investment analysists, the stock prices are mainly
negatively related to inflation. This finding implies that the stock prices decline
during the inflationary phase. The results have implications on both local and
foreign investors, stock market regulators such as Securities and Exchange
Commission, policy makers and stock market analysts. Investors and security
analysts could predict stock prices and earn profits. Stock market regulators
could take steps to monitor the activities of companies to prevent manipulation
of stock prices and get the general public educated on the stock market and
encourage them to invest in stocks. Policy makers should be aware of these
macroeconomic effects, more specially the inflation, on stock market and take
informed decisions in a more effective and accurate way. It is also important

that, investors hedge against inflation and exchange rate.
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5.3 Limitations of the Study

The study used quarterly time series data for the period 1980-2010, the period chosen
subject to data availability. Therefore, the major limitation of this study is the quality and
reliability of data used in the analyses. This limitation is grounded on the fact that in
South Africa like in any developing country, data sets available are either, inaccurate
or/and sometimes inconsistent, thus varying between sources. However, the
interpretation, credibility and cegree of reliability as well as policy recommendations
drawn on the results of this study are done carefully with this limitation taken into

consideration.

5.4 Areas of further research

Although, the study has dernonstrated the impact of policy variables on stock
prices in South Africa, several extensions of the presented work seem worth
pursuing in the course of any further research. In particular, more theoretical
and empirical analysis is required and country — comparative (panel) studies are

necessary in order to achieve: adequate and informed policy recommendations.

Having identified the critical role that inflation and other macroeconomic
variables play in regard to stock market, a need arises therefore to further
empirically test the relationship using non-linear functional forms as opposed to
the linear model assumed in this study. Moreover, it was mentioned under the

synthesis of literature, that the reviewed literature shows that stock market are
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very much multidimensional, and that only the most important factors that affect
stock prices were identified, and it by no means provided an exhaustive list of
stock price determinants and very few have herein been empirically tested. It
therefore becomes relatively important to further attempt modelling stock prices
using other variables and different methodologies. With regard to applying a
different methodology to modelling stock prices as an area for further research,
we suggest the wuse of Generalised Autoregressive Conditional
Heteroskedasticity (GARCH). We hope this will make us understand better the

behaviour of stock markets.
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0.019
0.066
0.011
-0.107
0.032
0.063
-0.070
-0.027
0.024
0.002

0.019
-0.189
0.261
-0.043
-0.068
-0.211
0.005
-0.088
0.108
-0.066
-0.045
-0.113
0.089
-0.035
-0.008
-0.009
-0.126
-0.103
-0.036
-0.084
-0.097
0.021
-0.065
0.052
0.051
-0.046
-0.007
0.017
0015
-0.099
0.058
-0.024
0.015
-0.034
-0.033
-0.043

0.0469
45972
12.267
12.323
15,652
18.174
18.224
18.876
18.888
18.889
19.428
19.598
20458
20.460
21.448
22.162
22795
25.165
25.167
25.790
28.014
28.380
28517
28525
30.638
30.677
30.732
31.430
31.451
33.368
33.544
34.220
35.072
35.194
35.299
35.300

0.828
0.100
0.007
0.015
0.008

0.011
0.016
0.026
0.042
0.054
0.075
0.084
0.116
0.123
0.138
0.156
0.120
0.155
0.173
0.140
0.163
0.197
0.239
0.201
0.241
0.282
0.298
0.344
0.307
0.345
0.362
0.370
0.411
0.454
0.502
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APPENDIX B

Dependent Variable: D(SP)
Method: Least Squares
Date: 9/22/11 Time: 11:21

Sample (adjusted): 1981Q2 2010Q4
Included observations: 119 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Cc 0.171079 0.183619 0.931705 0.3540
D(SP(-1)) 0.135570 0.110532 1.226522 0.2232
D(SP(-2)) -0.051325 0.112755 -0.455185 0.6501
D(SP(-3)) 0.122633 0.110118 1.113660 0.2684
D(SP(-4)) 0.099328 0.108285 0.917287 0.3615
D(CPI) 0.020945 0.177284 0.118145 0.9062
D(CPI(-1)) -0.252238 0.176677 -1.427675 0.1569
D(CPI(-2)) -0.224837 0170254  -1.320598 0.1900
D(CPI(-3)) 0.031641 0.173623 0.182243 0.8558
D(CPI(-4)) -0.033446 0.172871 -0.193476 0.8470
D(GDP) 0.034595 0.079557 0.434842 06647
D(GDP(-1)) 0.125561 0.104333 1.203459 0.2320
D(GDP(-2)) 0.209843 0.118297 1.773866 0.0795
D(GDP(-3)) 0.128686 0.102155 1.259715 0.2111
D(GDP(-4)) 0.020749 0.075945 0.273211 0.7853
D(MS) 5941617 5.366073 1.107256 0.2712
D(MS(-1)) -2.843758 5613953 -0.506552 0.6137
D(MS(-2)) 0.017541 5427687 0.003232 0.9974
D(MS(-3)) -5.482063 5.442896 -1.007196 0.3166
D(MS(-4)) -3.936684 5187486 -0.758881 0.4499
D(IR) 0.039194 0.156309 0.250747 0.8026
D(IR(-1)) 0.005828 0.177325 0.032864 0.9739
D(IR(-2)) 0109121 0.184347 0.591934 0.5554
D(IR(-3)) 0.058610 0.173225 0.338344 0.7359
D(IR(-4)) -0.108004 0.172287 -0.626888 0.5323
D(EXCR) 0.075410 0.037479 2012078 0.0472
D(EXCR(-1)) 0.080162 0.047154 1.699990 0.0926
D(EXCR(-2)) 0058861 0.055588 1.058891 0.2925
D(EXCR(-3)) -0.002498 0.045807 -0.054532 0.9566
D(EXCR(-4)) -0,008591 0.034348 -0.250133 0.8031
R-squared 0222216 Mean dependent var 0.325034
Adjusted R-squared -0.031219 S.D. dependent var 1.749598
S.E. of regression 1.776698 Akaike info criterion 4.201105
Sum squared resid 2809425 Schwarz criterion 4.901725
Log likelihood -219.9658 Hannan-Quinn criter. 4.485605
F-statistic 0.876816 Durbin-Watson stat 1.926429

Prob(F-statistic) 0.646669
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APPENDIX C

WALD TEST
Wald Test:
Equation: Untitled
Test Statistic Value df Probability
F-statistic 1.363037 (5, 89) 0.2459
Chi-square 6.815185 5 0.2348
Null Hypothesis: C(1)=C(2)=C(3)=C(4)=C(5)=0
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(1) 0.171079 0.183619
C(2) 0.135570 0.110532
C(3) -0.051325 0.112755
C(4) 0.122633 0.110118
C(5) 0.099328 0.108285
Restrictions are linear in coefficients.
APPENDIX D
Regression (a)
Dependent Varable: SP
Method: Least Squares
Date: 9/20/111 Time: 22:04
Sample: 1980Q1 2010Q4
Included observations: 124
Variable Coefficient Std. Error t-Statistic Prob.
Cc 85.50890 3.476409 24.59690 0.0000
CPI -0.319480 0.120192 -2.658084 0.0089
GDP -0.099264 0.184501 -0.538011 0.5916
MS -34 60453 2.109964 -16.40054 0.0000
IR -0.306525 0.138896 -2.206873 0.0293
EXCR 0.034044 0.084333 0.403693 0.6872
R-squared 0.803443 Mean dependent var 14.64567
Adjusted R-squared 0.795114 S.D. dependent var 11.32073
S.E. of regression 5124246 Akaike info criterion 6.153021
Sum squared resid 3098.432 Schwarz criterion 6.289487
Log likelihood -375.4873 Hannan-Quinn criter. 6.208457
F-statistic 96.46699 Durbin-Watson stat 0.221636
Prob(F-statistic) 0.000000

81



Regression (b)

Dependent Variable: SP
Method: Least Squares

Date: 09/23/11 Time: 00:35
Sample (adjusted): 1980Q3 2010Q4
Included observations: 122 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 6.886859 2.979966 2.311053 0.0228
SP(-1) 1.064736 0.098427 10.81751 0.0000
SP(-2) -0.124939 0.100661  -1.241194 02173
CPI 0.017632 0.142861 0.123424 0.9020
CPI(-1) -0.287960 0.223187 -1.290217 0.1998
CPI(-2) 0.166343 0.136776 1.216168 0.2267
GDP 0.031824 0.070629 0.450582 0.6532
GDP(-1) 0.108988 0.066026 1.650689 0.1018
GDP(-2) 0.132894 0.068496 1.940178 0.0551
MS €.404480 4.648804 1.377662 0.1713
MS(-1) -71.732506 6.794488 -1.138056 0.2577
MS(-2) -1.617383 4.428356 -0.365233 0.7157
IR 0.042752 0.129418 0.330336 0.7418
IR(-1) -0.036687 0.183613 -0.199804 0.8420
IR(-2) -0.030003 0.140561 -0.213454 0.8314
EXCR 0.060428 0.033126 1.824181 0.0710
EXCR(-1) 0002944 0.031249 0.094220 0.9251
EXCR(-2) -0024183 0.031363 -0.771059 0.4424
R-squared 0981525 Mean dependent var 14.81322
Adjusted R-squared 0978505 S D. dependent var 11.33664
S.E. of regression 1662075 Akaike info criterion 3.989463
Sum squared resid 287.2993 Schwarz criterion 4.403171
Log likelihood -225.3572 Hannan-Quinn criter. 4.157498
F-statistic 325.0164 Durbin-Watson stat 1.954354
Prob(F-statistic) 0.000000
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APPENDIX E

Date: 9/20/11 Time: 22:45

Sample (adjusted): 1981Q2 2010Q4
Included observations: 119 afier adjustments
Trend assumption: Linear deterministic trend
Series: SP CPI GDP MS IR EXCR

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.348197 133.3304 95.75366 0.0000
Atmost1* 0.236856 82.39694 69.81889 0.0036
Atmost2 * 0.189287 50.23016 47.85613 0.02%4
At most 3 0.109057 25.25906 29.79707 0.1524
At most 4 0.072027 11.51760 15.49471 0.1816
At most 5 0.021793 2621990 3.841466 0.1054
Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypcthesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.348197 50.93351 40.07757 0.0021
At most 1 0.236856 32.16678 33.87687 0.0788
At most 2 0.189287 24 97110 27.58434 0.1042
At most 3 0.109057 13.74146 21.13162 0.3866
At most 4 0.072027 8.895608 14.26460 0.2949
At most 5 0.021793 2.621990 3. 841466 0.1054

Max-eigenvalue test indicates * cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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APPENDIX F: ERROR CORRECTION MODEL RESULTS

Vector Error Correction Estimates
Date: 09/26/11 Time: 20:31
Sample (adjusted): 1981Q2 2010Q4
Included observations: 119 after adjustments

Standard errors in ( ) & t-statistics in [ ]

Cointegrating Eq: CointEq1
SP(-1) 1.000000
CPI(-1) -1.946259
(0.62435)
[-3.11725)
GDP(-1) 11.01327
(2.78111)
[ 3.96003]
MS(-1) 35.04790
(10.3266)
[ 3.39396]
IR(-1) -0.972765
(0.78839)
[-1.23386)
EXCR(-1) 4.172698
(1.08280)
[ 3.85362]
Cc -83.67972
Error Correction: D(SP) D(CPI) D(GDP) D(MS) D(IR) D(EXCR)
CointEq1 -0.012630  -0.020676 -0.044155  -0.000709 0.022669 -0.082878
(0.01297) (0.00731) (0.01666) (0.00025) (0.00844) (0.03582)
[-0.97417]  [-2.82901] [-2.65030] [-2.87464] [ 2.68718] [-2.31402]
D(SP(-1)) 0.178665 0.135608 0.260041 -0.000411 -0.086326 0471241
(0.10809) (0.06093) (0.13890) (0.00206) (0.07033) (0.29859)
[ 1.65294] [ 2.22553] [ 1.87218] [-0.19996) [-1.22745] [ 1.57820]
D(SP(-2)) -0.074483 0.055434 0.018653 0.000117 -0.019699 -0.371146
(0.11581) (0.06528) (0.14881) (0.00220) (0.07535) (0.31991)
[-0.64317] [0.84913] [0.12534] [005295] [-0.26144]  [-1.16015]
D(SP(-3)) 0.160912 0.0170986 -0.042398 0.000536 -0.049398 0.471679
(0.11314) (0.06378) (0.14539) (0.00215) (0.07362) (0.31255)
[1.42224] [0.26805] [-0.29162] [ 0.24876) [-0.67103] [ 1.50915]
D(SP(-4)) 0.111585 0.108717 0.054004 0.003231 -0.055716 -0.158062
(0.11269) (0.08353) (0.14481) (0.00215) (0.07332) (0.31131)
[0.99018] [1.71135)] [ 0.37293] [ 1.50619] [-0.75987] [-0.50774]
D(CPI(-1)) -0.242388 0.284277 -0.192976  -0.000709 -0.016016 0.289908
(0.17431) (0.09826) (0.22399) (0.00332) (0.11341) (0.48152)
[-1.39059] [2.89308] [-0.86155] [-0.21356) [-0.14122] [ 0.60207]
D(CPI(-2)) -0.206135  -0.076169 0.228937 -0.000881 0.170524 0.171323
(0.16872) (0.09511) (0.21681) (0.00321) (0.10978) (0.46608)
[-1.22176]  [-0.80083] [ 1.05593] [-0.27443) [ 1.55333] [ 0.36758]
D(CPI(-3)) 0.034740 0.041516 0.008273 -0.005452 -0.146390 0.553554
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D(CPI(-4))

D(GDP(-1))

D(GDP(-2))

D(GDP(-3))

D(GDP(-4))

D(MS(-1))

D(MS(-2))

D(MS(-3))

D(MS(-4))

D(IR(-1))

D(IR(-2))

D(IR(-3))

D(IR(-4))

D(EXCR(-1))

D(EXCR(-2))

(0.16954)
[ 0.20491]

-0.079824
(0.15475)
[-0.51581]

0.207080
(0.14574)
[ 1.42090]

0.273930
(0.12869)
[ 2.12856)

0.192009
(0.10067)
[ 1.90738)

0.068694
(0.07222)
[0.95123]

-1.097527
(5.51869)
[-0.19887]

-0.352880
(5.30398)
[-0.06653)

-7.198783
(5.17838)
[-1.39016]

-2.523426
(4.96703)
[-0.50803]

-0.139698
(0.15128)
[-0.92345]

0.162572
(0.16718)
[ 0.97246]

0.072822
(0.16484)
[0.44177]

-0.144130
(0.17616)
[-0.81820]

0.068054
(0.05689)
[ 1.19631]

0.032003

(0.09557)
[ 0.43439]

-0.352323
(0.08724)
[-4.03858]

0.111329
(0.08216)
[1.35508]

0.035814
(0.07255)
[ 0.49366)

0.003287
(0.05675)
[ 0.05792]

-0.033064
(0.04071)
[-0.81218]

-2.515985
(3.11103)
[-0.80873]

-5.925425
(2.98999)
[-1.98175)

3.083644
(2.91919)
[ 1.05634)

-7.168704
(2.80005)
[-2.56021]

0.336187
(0.08528)
[ 3.94219]

-0.004473
(0.09424)
(-0.04746]

-0.290521
(0.09293)
[-3.12635)

0.007208
(0.09930)
[ 0.07259)

0.046247
(0.03207)
[ 1.44213)

0.034612
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(0.21786)
[ 0.03798]

-0.597092
(0.19886)
-3.00252]

-0.474002
(0.18728)
[-2.53101]

-0.591391
(0.16537)
(-3.57610)

-0.376500
(0.12936)
[-2.91051]

-0.126293
(0.09280)
[1.36093]

-5.848087
(7.09165)
[-0.82464]

-1.003951
(6.81575)
[-0.14730]

-21.70348
(6.65434)
[-3.26155]

4.845970
(6.38276)
[ 0.75923]

0.043533
(0.19440)
[ 0.22394]

-0.116257
(0.21483)
[-0.54117]

-0.078483
(0.21183)
[-0.37050]

-0.524638
(0.22637)
[-2.31766)

0.222530
(0.07310)
[3.04412)

0.191987

(0.00323)
[-1.68956]

-0.002101
(0.00295)
[-0.71312)

0.005038
(0.00277)
[1.81596]

0.002065
(0.00245)
[ 0.84315]

0.002380
(0.00192)
[ 1.24210]

-0.000675
(0.00137)
[-0.49118]

0.146563
(0.10505)
[ 1.39523]

-0.008578
(0.10096)
[-0.06516]

-0.106375
(0.09857)
[-1.07920]

0.005681
(0.09455)
[ 0.06009]

-0.002961
(0.00288)
[-1.02820]

-0.000213
(0.00318)
[-0.06700]

-0.005944
(0.00314)
[-1.89428]

-0.003573
(0.00335)
[-1.06550]

0.003377
(0.00108)
[3.11850]

0.002569

(0.11031)
[-1.32706]

-0.076457
(0.10069)
[-0.75931)

-0.164638
(0.09483)
[-1.73620]

-0.059613
(0.08374)
[-0.71192]

-0.012915
(0.08550)
[-0.19717]

-0.009296
(0.04699)
[-0.19784]

-0.273288
(3.59079)
[-0.07611]

-5.106514
(3.45109)
[-1.47968]

-2.963420
(3.36936)
[-0.87655]

-2.548850
(3.23185)
[-0.78867]

0.076772
(0.09843)
[-0.77996]

0.435724
(0.10877)
[ 4.00575]

0.077760
(0.10726)
[ 0.72498]

-0.145169
(0.11462)
[-1.26654]

-0.080423
(0.03701)
[-2.17276]

-0.094268

(0.46834)
[ 1.18194]

-0.031841
(0.42751)
[-0.07448]

0.815144
(0.40260)
[ 2.02470]

0.873638
(0.35551)
[ 2.45742)

0.774677
(0.27809)
[ 2.78572]

0.736469
(0.19949)
[ 3.69167]

16.40983
(15.2452)
[ 1.07639]

0.788687
(14.6521)
[ 0.05383]

-3.267929
(14.3051)
[-0.22844]

19.31634
(13.7213)
[ 1.40776]

-1.814702
(0.41790)
[-4.34241]

0.522425
(0.46182)
[ 1.13123)

0.764730
(0.45538)
[ 1.67933]

0.186086
(0.48663)
[ 0.38240]

-0.549907
(0.15715)
[-3.49927)

-0.645083
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(0.05550) (0.03129) (0.07132) (0.00106) (0.03611) (0.15331)
[ 0.57665] [ 1.10631] [ 2.69205] [ 2.43203] [-2.61055] [-4.20765]
D(EXCR(-3)) -0.007218 0.004685 0.177915 0.001555 -0.081342 -0.244592
(0.04482) (0.02527) (0.05760) (0.00085) (0.02916) (0.12382)
[-0.16105] [ 0.18542] [ 3.08904) [ 1.82216] [-2.78921] [-1.97545]
D(EXCR(-4)) -0.013302 0.003976 0.109861 0.000317 -0.047397 -0.123284
(0.03332) (0.01878) (0.04281) (0.00063) (0.02168) (0.09203)
[-0.39927] [0.21172] [ 2.56615] [ 0.50027] [-2.18649] [-1.33955]
Cc 0.128193 -0.249918 -0.289365 -0.005730 -0.024416 0.148094
(0.18480) (0.10417) (0.23747) (0.00352) (0.12024) (0.51049)
[ 0.69370] [-2.39903] [-1.21855]) [-1.62807) [-0.20308] [ 0.29010]
R-squared 0.184209 0.576637 0.658994 0.333453 0.433570 0.702792
Adj. R-squared -0.035089 0.462829 0.567326 0.154274 0.281303 0.622898
Sum sq. resids 294.6708 93.64262 486.5867 0.106764 1247515 2248.712
S.E. equation 1.780029 1.003449 2.287382 0.033882 1.158194 4.917285
F-statistic 0.839994 5.066779 7.188901 1.861001 2.847444 8.796491
Log likelihood -222.8044 -154.5952 -252.6470 2486136 -171.6621 -343.7235
Akaike AIC 4.181587 3.035214 4683144 -3.741406 3.322052 6.213841
Schwarz SC 4788791 3642417 5.290347 -3.134202 3.929256 6.821045
Mean dependent 0.325034 -0.080504 -0.022670 -0.004958 -0.008403 -0.011765
S.D. dependent 1.749598 1.369113 3.477428 0.036843 1.366182 8.007477
Determinant resid covariance (dof adj.) 0.504278
Determinant resid covariance 0.114891
Log likelihood -884.3777
Akaike information criterion 17.58618
Schwarz criterion 21.36952
APPENDIX G
Ramsey RESET Test
Equation: UNTITLED
Specification: SP C CPI GDP MS IR EXCR
Omitted Variables: Squares of fitted values
Value df Probability
t-statistic 13.08438 117 0.0000
F-statistic 171.2009 (1, 117) 0.0000
Likelihood ratio 111.7840 1 0.0000
F-test summary:
Mean
Sum of 8q. df Squares
Test SSR 1840.572 1 1840.572
Restricted SSR 3098.432 118 26.25790
Unrestricted SSR 1257.861 117 10.75095
Unrestricted SSR 1257 .861 117 10.75095
LR test summary:
Value df
Restricted LogL -375.4873 118
Unrestricted LogL -319.5953 117



Unrestricted Test Equation:
Dependent Variable: SP
Method: Least Squares
Date: 09/24/11 Time: 08:35
Sample: 1980Q1 2010Q4
Included observations: 124

Variable Coefficient Std. Error t-Statistic Prob.
c -66.61080 11.83695  -5.627361 0.0000
CPI -0.103476 0.078659  -1.315491 0.1909
GDP 0.198540 0.120231 1.651315 0.1014
MS 31.91588 5.260172 6.067459 0.0000
IR 0.537016 0.109796 4891034 0.0000
EXCR -0.004513 0.054042 -0.083515 0.9336
FITTED"2 0.048653 0.003718 13.08438 0.0000
R-squared 0.920204 Mean dependent var 14.64567
Adjusted R-squared 0916112 S.D. dependent var 11.32073
S.E. of regression 3.278863 Akaike info criterion 5.267666
Sum squared resid 1257.861 Schwarz criterion 5.426876
Log likelihood -319.56953 Hannan-Quinn criter. 5.332341
F-statistic 224.8744 Durbin-Watson stat 0.444465

Prob(F-statistic) 0.000000
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APPENDIX H
LM TEST (a)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 461.7492 Prob. F(1,117) 0.0000
Obs*R-squared 98.93214 Prob. Chi-Square(1) 0.0000
LM Test (b)
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.399842 Prob. F(2,109) 0.2510
Obs*R-squared 3.080161 Prob. Chi-Square(2) 0.2144
Test Equation:;
Dependent Variable: RESID
Method: Least Squares
Date: 09/20/11 Time: 22:00
Sample: 1980Q2 2010Q4
Included observations: 123
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
Cc 0.583302 3.185689 0.183101 0.8551
SP(-1) -0.007220 0.035315 -0.204454 0.8384
CPI -0.026420 0.125673 -0.210225 0.8339
CPI(-1) 0.027513 0.128710 0.213763 0.8311
GDP -0.005252 0.063717 -0.082429 0.9345
GDP(-1) -0.001113 0.062726 -0.017746 0.9859
MS -0.385169 4.245956 -0.090714 0.9279
MS(-1) 0.139498 4.299765 0.032443 0.9742
IR 0.015817 0.122146 0.129492 0.8972
IR(-1) -0.017653 0.120088 -0.146999 0.8834
EXCR -0.006467 0.029702 -0.217746 0.8280
EXCR(-1) 0.001588 0.029466 0.053885 0.9571
RESID(-1) 0.154666 0.105625 1.464285 0.1460
RESID(-2) -0.090251 0.106863 -0.844551 0.4002
R-squared 0.025042 Mean dependent var -3.14E-16
Adjusted R-squared -0.091237 S.D. dependent var 1.600557
S.E. of regression 1.671978 Akaike info criterion 3972698
Sum squared resid 304.7108 Schwarz criterion 4.292784
Log likelihood -230.3209 Hannan-Quinn criter 4.102716
F-statistic 0.215360 Durbin-Watson stat 1.950970
Prob(F-statistic) 0.998265
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