                                                                                                        by

CLIVE EGBERT CO ETZEE

Extensive research on the linkages bet ween monetary conditions and stock returns
has been conducted in developed countries.  This is in sharp contrast to the situation
in developing  countries.  T his paper therefore aims to st udy the long believed
asymmetrical relationship between changes in monetary conditions and subsequent
changes in stock returns in South Africa.  Research in the United States of America

(US) indicates that US sto ck returns are significantly related to the US monetary
environment.  The findings and results show that expansive (restrictive) monetary
conditions serves as good (bad) news for stock ret urns, i.e. cuts in interest rates are
followed by periods of excess stock returns, while increases in int erest rates have a
restrictive ef fect.

The results of this study (f or South Africa over the period 1991 - 2001) are in line with
international findings,  but are, in terms of South Af rica, in contradiction wit h t he
fin dings of  a previous study.  This previous study on the relationship between South

African monetary conditions and stock returns suggests that South African stock
returns were not relat ed to South African monetary conditions.  The results of this

(current) study, however, disputes the conclusions of the previous study indicating
that, f or South Af rica, expansive monet ary conditions are indeed followed by excess
stock returns, while restrictive monetary conditions are f ollowed by low or negative
stock returns .  The South African stock market thus perform better (worse) in
expansive (restrictive) monetary conditions.  This inverse relationship also seems to
be more apparent in expansive than in restrictive monetary conditions.

Empirical results show that the  role and potency of monetary conditions, as proxied
by a short - term interest rate and a monetary conditions index, in the behaviour of
stock market performance for South Africa has increased over the study period,
indicating the growing importance of the credit and exchange rate channels in
affecting domestic monetary conditions and stock returns.

AB S TR AC T

   Page

CHAPTER  1:  Introduction

                                                                                        1.1  Overview          8

                                                                                        1.2  Aim of the research        8

                                                                                        1.3  Background         9

                                                                                        1.4  Structure of the paper        11

CHAPTER  2:  Conceptual izing Monetary Conditions and Stock Returns

                                                                                        2.1  Introduction         13

                                                                                        2.2  Def ining Monetary Conditions       14

                                                                                        2.3  Measuring Monetary Conditions in South Africa    15

                                                                                        2.4  Def ining a Monet ary Conditions Index     19

                                                                                        2.5  The use of  a Monetary Conditions I ndex in S outh Africa   21

                                                                                        2.6  Stock Market Returns        22

                                                                                        2.7  Conclusions         23

CHAPTER   3:   Theor etical argum ents in explaining th e relationship betw een

                                                                                                                     m onetary conditions and stock retur ns

                                                                                        3.1  Introduction         24

                                                                                        3.2  Monetary Conditions as proxied by Monetary Policy and the Real

                                                                                                                      Econom y          25

                                                                                        3.3  The Real Econom y and Stock Ret urns     29

                                                                                        3.4  Monetary Condition and Stock returns     31

                                                                                        3.5  Conclusions         33

CHAPTER  4:  Review  of the Liter ature

                                                                                        4.1 Introduction         34

                                                                                        4.2 Previous Studies        34

                                                                                        4.3 Conclusions         44

CON TENTS

CHAPTER  5:  Data and Methodology

 5.1 Introduction         45

 5.2 Interbank Call Rate        47

 5.3 A Monet ary Conditions Index f or South Af rica    49

 5.4 Johannesburg Stock Exchange All Share 40 Index (Alsi40)  54

 5.5 Testing for stationarity        58

 5.6 Conclu sions         60

CHAPTER  6:  Econometr ic Analysi s and Modeling

                                                                                        6.1  Introduction         61

                                                                                        6.2  Graphical Analysis of  the Variables      62

 6.3 Estimating the Regression Equations      65

                                                                                        6.5  Cointegration Analysis        70

                                                                                        6.6  Impulse Response Function       75

                                                                                        6.7 Concl usions         82

CHAPTER   7:   Summar y and Conclusion s

  7.1 Introduction         83

 7.2 Main f indings of this paper       83

 7.3 Conclusions         87

BIBLIOGRAPHY           89

Appendix A :    Econometric analysis of  the relationship between

                                                                                                 s tock returns (alsi40) and the nominal eff ective exchange

                                                                                                  rate (eff en) of the rand        95

LIST OF TABLES

Table 1:    Number and duration of expansive and restrictive local

 monetary environments (1956 - 1995)      35

Table 2:  Descriptive statist ics for monthly stock returns (1956 - 1995)   36

Table 3:  Regressions of local country mont hly stock returns

                                                                                              against local monetary policy environment dummy variable   38

Table 4:  Regressions of local country mont hly stock returns

                                                                                              against US monetary poli cy environment dum my variable   40

Table 5:  Federal Reserve Discount Rate Change Series (February

                                                                                              1954 through December 1992)       42

Table 6:  Results of regressions of monet ary policy proxies on the

                                                                                              expected returns on st ocks: August 1954 to December 199 2   43

Table 7:  Interest rate and exchange rate in af fecting monetary conditions  46

Table 8:  Number of and duration of expansive and restrictive local monetary

                                                                                              conditions as proxy by the interbank call rate     48

Table 9:  The absolute size of interbank rate  changes     49

Table 10:  MCI relative weights        51

Table 11:  Number of and duration of expansive and restrictive local

                                                                                              monetary conditions as proxy by the MCI     54

Table 12:  Stock returns in the expansive and restrictive monetary conditions

                                                                                              as proxy  by t he interbank call rate      56

Table 13:  Stock returns in the expansive and restrictive monetary conditions

                                                                                              as proxy by the MCI        57

Table 14:  Unit root testing of Alsi40        59

Table 15:  Unit root testing of MCI        59

Table 16:  Unit root t esting f or interbank call rat e      59

Table 17:  Results of the regression equation; 1991 - 2001     66

Table 18:  Results of the regression equation; 1998 ˘  2001    66

Table 19:  Results of the regression equation; 1991 - 2001     67

Table 20:  Results of the regres sion equation; 1998 ˘  2001    68

Table 21:  Results of the regression equation; 1991 - 2001     69

Table 22:  Results of the regression equation; 1998 ˘  2001    69

Table 23:  Cointegration analysis 1991 t o 2001      71

Table 24:  Cointegration analysis 1998 t o 2001      71

Table 25:  Cointegration analysis 1991 t o 2001      73

Table 26:  Cointegration analysis 1998 t o 2001      73

Table 27:  Vector error correction model       76

Table 28:  Normalit y test for the VEC residuals      78

Table 29:  Vector error correction model       79

Table 30:  Normalit y test for the VEC residuals      81

LIST OF FIGURES

Figure 1:  Determining the interbank call rate      17

Figure 2:  Schematic representation of the relationship between the

                                                                                              perf ormance of  an econom y and stock prices     30

Figure  3:  Schematic representation of the relationship between the conduct

                                                                                              of an econom y and stock prices       32

Figure 4:  Interbank call rate: actual values 1991 to 2001     47

Figure 5:  Log of the Nominal Effective Exchange Rat e of  the Rand

  (Feb 1995=100) and the Interbank Call Rate     51

Figure 6:  Monetary Conditions I ndex for South Africa     52

Figure 7:  The MCI smoothed         53

Figure 8:  Actual values Alsi40 Index (closing prices)     55

Figure 9:  Local stock returns         56

Figure 10:  Graphical compa rison between the interbank call rate and

                                                                                              stock returns          62

Figure 11:  Graphical comparison bet ween the MCI and stock ret urns   62

Figure 12:  Cyclical components of the interbank call rat e and

                                                                                              stock returns          63

Figure 13:  Cyclical components o f the MCI and st ock ret urns    64

Figure 14:  Long - run behaviour components of the interbank call rate and

                                                                                              stock returns           64

Figure 15:  Long - run behaviour components of the MCI and stock ret urns  65

Figure 16:  Cointegration graphics        72

Figure 17 :  Cointegration graphics        74

Figures 18 & 19:  Vector error correction residuals      77

Figure 20:  Response of Alsi40 to one S.D. interbank call rate innovation  78

Figures 21 & 22:  Vector error correction residuals      80

Figure 23:  Response of Alsi40  to one S.D. interbank call rate innovation  81

the ef fects and the lag structures of  monetary policy.  In contrast, the early 90´s
researc hers focused mostly on interest rate variables and spreads as indicators of
monetary policy.  Bernanke & Blinder (1992) argue that the federal funds rate is a
relative good indicator of  monetary policy shocks because it is sensitive to shocks in
the supply  of bank reserves.

The widespread liberalization of f inancial markets in the 1980s has increased t he
interest of Central Banks in asset price developments in t wo ways.  First, as the use
of the traditional int ermediate targets, f or example money supply ha s become
unreliable in many countries, Central B anks have sought other indicators to guide
policy actions.  A natural place to look has been the various asset  markets.  Second,
the greater role of asset prices in the monetary transmission mechanism, combin ed
wit h their sustained volatility, has led to an increased concern that large changes in
asset prices might disrupt economic activity and price stabilit y as well as lead to
financial fragility (Gertler, et al, 1998: 1).   A s a ref lection of the underlying  economy
the inclusion of asset prices in such models would be useful in settling the issue of
the ef fectiveness of monet ary policy.  After all, assets such as equities (Patelis,

1997:1952) are claims on f uture economic output, so if  monetary policy has re al
economic ef fects then shif ts in monetary policy should affect stock prices.

It is thus reasonable to hypothesize that variables such as interest rate spreads,
exchange rate movements predict/aff ects stock returns because they proxy for the
stance monet ary conditions.  Obviously one cannot expect monet ary conditions to
fully account for the observed asset returns and/or predictabilit y.

Market analysts (including so - called ^Fed watchers~) dedicate considerable eff ort to
studying and predicting the path o f interest rates and the future moves of the Federal

Reserve.  This is no more real and observable than in the United States of America
at present.  Market analyst, commentators, economist f und managers and the world
are watching Mr. Greenspan (chairman of  the US Federal Reserve (Fed)) with hawk
eyes.  His every move and sentence is analyzed to get some clue about the direction

and future stance of US monetary policy.  Monetary policy and monetary conditions

are indeed growing in importance.

As an illustra tion, note the following excerpt from the New York Tim es of February 5,

1994 when the Fed tightened monetary policy after unusually long period of relatively

low interest rates (Patelis, 1997: 1953).

                                               ^The Federal Reserve sent an Arctic blast through W all Street

                                               yesterday, chilling the stock and bond markets and rousing

                                               questions about the future of this years remarkable rally in equities

                                               � Yesterday ś 96 points decline was the largest for t he Dow

                                               Jones industrial average since November 15, 1991 when it fe ll

                                               120.31 points.  It was the eight biggest daily drop ever~.

The process whereby a change in monetary conditions will initiate a movement out of

certain assets into ot hers next along the spectrum wit h similar consequences (for

example stocks) has been de scribed by Goodhart (1970:161) as follows:

                                              ^The effect of a change in the money supply is seen t o be like a

                                              ripple passing along the range of financial assets, diminishing in

                                              amplitude and unpredictability as it proceeds further away from the

                                              initial dist urbance~.

1.4  Structure of the paper

Chapter 2 will focus on conceptualizing monetary conditions and presents a proxy for

local monetary conditions. Chapter 3 will focus on the formulation of a theoretical

argument supporting the view of  a relationship b etween changes in monetary

conditions and stock returns. Chapter 4 will give an overview of the methodologies,

results and findings of previous studies on this topic.  Chapter 5 will give a det ailed

layout of  the methodology of this study as well as some a nalysis of the data being

used.  Chapter 6 will focus on t he empirical and econometric analysis of the

relationship between the variables. This study will conclude with a summary of  the
main f indings of this study in Chapter 7.

2.1  Introduction

Short - term interest rates has been,  for many years (at least the last 30 years), the

primary indicator of  domestic and foreign monetary conditions, i.e. short - term interest

rates are, in most countries, used as an instrument of i nterpreting the stance of

monetary policy and its effect on the economy.  Short - term interest rates can be used

as an indicator and/or as an operational target.  Monetary conditions, as an indicator,

reflect the stance of monetary policy for example restri ctive monetary polic y ref lects

tight monetary conditions.

Over the past decade, the framework and strategy of central banks in implementing

monetary policy has continually evolved along with a rapidly changing economic and

financial environment.  An incre ase in the volume and volatilit y of international capital

flows coupled with an intensified financial innovation has made financial markets and

economic systems more and more interdependent.  As a domestic financial market

becomes more closely linked to th e global financial system, so does the exchange

rate become an increasingly important f actor as a channel t hrough which monetary

policy may have potent ial impacts on t he real sector (Hataiseree, 1998: 1).

The construction and use of  a Monetary Condition s Index (MCI) (as an indicator

and/or operational target) has become popular in several countries over the past few

years as a way of interpreting the stance of  monetary policy and its effect on the

econom y.  The rationale for the use of an MCI is the same  as for interest rates, i.e. to

provide numeric information about the stance of  monetary policy.  The change in the

MCI, as with short - term interest rates, is interpreted as ^the degree of tightening or

easing in the monetary conditions~.  It captures, in a single number, the degree of

CHAPTER 2

                                       CONCEPT UALIZING MONETARY CON DIT IONS AND STOCK

RET URNS

pressure that monetary policy is placing on the econom y, and therefore inflation

(Kesriyeli & Kocaker, 1999: 2)

Corporat e stock represents an ownership interest in a corporation conf erring on the
holder a number of  important  rights as well as risks.  It represents a residual claim
against the assets of the issuing firm entitling the owner to share in the net earnings
of the firm when it´s profitable and to share in the net market value of the company´s
assets if  it is liquida ted.  Corporate stock is held in the hope and anticipation of
receiving a constant income stream in the form of company dividends and to make a
capital gain when selling the stock.  Stock returns are therefore the dividends
received plus the capital gain w hen disposing of the asset compared to the cost of
acquiring the asset.

2.2  Def ining Monetary Conditions

Monetary policy can be described as consisting of decisions that are f ormulat ed and
implemented by the monetary authorities (i.e.  by the Central Bank , or by the Treasury
and t he Central B ank) in their various fields of operation which are aimed at
achieving certain ultimate objectives with regard to the country´s econom y (Gidlow,
www.f inforu m.co.za/ecpolicy/impconts.htm ).  Monet ary conditions are the term to
describe the overall liquidity in the f inancial system of  a country.   Monetary
conditions incorporate those variables such as the exchange rate, which are
generally deemed to be part of  the monetary sphere but are not directly controlled by
the central bank.   Assessment of the monetary policy stance serves to determine in
which direction the central bank attempts to steer the econom y.  Analysis of the
monetary conditions,  on t he other h and, goes beyond the direct effects of central
bank actions and aim s to summarize the effects of  developments in the monetary
sphere in general on aggregate demand conditions (Gottschalk, 2001: 1).  The
difference bet ween monetary policy and monetary condi tions can be characterised as
follows:

     I nst rument(s)

                                                                                                   Þ
                                                                                                                operational t arget

Þ
 intermediat e target

Þ
 ultimat e target

  I ndicators

            (or informat ion variables)

Monetary policy focuses on decisions, i.e. actions.  Monetary conditions  on the other

hand f ocus on the ef fects of  these monet ary policy decisions, i.e. the reaction.

Monetary conditions can therefore be used as an indicator of monet ary policy, for

example the decision by a Central Bank to increase short - term int erest rat es t ightens

domestic monet ary conditions, i.e. liquidit y in the econom y has decreased.

Short - term interest rates are in most count ries used as the prim ary inst rument of

monetary policy.  The explicit use of  an exchange rat e (in a f loating exchange rate

regime ) as the primary instrument of monetary policy seldom occurs.  Monetary

conditions, on the other hand, includes all variables that effectively ref lects the overall

liquidity in the f inancial system, even if the variable is not an instrument or target of

mo net ary policy.  Monet ary conditions in Canada, for example,  are the term to

describe the combined eff ect of the level of  short - term interest rates and the

exchange rate of the Canadian dollar.

2.3  Measuring Monetary Conditions in South Africa

1

Short - t erm interest rates are used in South Africa as an indicator and as an

operational variable in conducting monet ary policy.  South Af rica does not

incorporate an MCI in conducting monetary policy, nor as an indicator or an as

operational target.    The excha nge rate is not being targeted, nor is it explicitly (at

least for the time being) used to influence monetary policy.  SARB Governor Tito

Mboweni and his staf f have, in this regard, repeatedly said t hat a weak rand is not a

problem for the bank.  Changes i n short - term interest rates (operational target) are

1

      It  is import ant  t o not e that this discussion will only f ocus on the use of instrument s as ind icators of

monetar y conditions and not as operat ional t arget variables.

Monetary

Policy

Monetary

Conditions

mainly due to inflation movements and expectations.  Financial stability is the object.

To quot e Governor Mboweni:  Ŵ e are fighting inf lation~ (quoted in Mitter, 2001: 1).
2

The exchange rate is thus  clearly not an operational target.  Monet ary conditions,
however, incorporates all variables that reflects and/or describes the overall liquidit y
in the domestic f inancial system (as defined in paragraph 2.2).   Most countries have
open economies and flex ible exchange rates (the degree of  flexibility of  the exchange
rate might differ for example exchange rate pegs).  Changes in a currency´s external
value will thus have a big influence on the demand for goods and services (Bank of

Canada, www.bank - banque - canada.ca/en/backgrounders/bg - p3.ht m ) .  For example,
a considerable lower currency can result in more goods being exported, increased
tourism, and higher import prices, leading to f e wer goods being imported.  The
exchange rate of a country can be used as an indicator f or domestic monetary
conditions.  This research focus on monetary conditions, thus including the exchange
rate as in indicat or and/or factor influencing domestic monetar y conditions seems
obvious.

A short - term int erest rate that can be usef ul in assessing monetary conditions in

South Af rica is the Int erbank Call Rate (a price variable).   W hen market participants
speak of  the interbank market, they are usually referring to the cash reserve f unds
market.  All banks are statutory required (SA RB, www.resbank.co.za ) to maintain an
amount of funds with the Reserve Bank based on the size of  their deposits.  In
addition to these reserve ac counts, clearing banks (mainly commercial banks)
maintain current or f ree balance accounts wit h the Reserve Bank.

At the end of  the interbank clearing the clearing banks end up with a net cash
position (either a surplus or deficit position) on their curr ent accounts with the

Reserve Bank.    Negative or deficit balances on these accounts are a contravention
of the cash reserve requirement.  Positive balances are allowed but do not make
good business sense because it does not earn interest.

2

       Statement made at  a news conf erence aft er a monetary policy committ ee meet ing held from 26 to

27 July 2001.

The banks wit h negative balances will endeavor to borrow reserves f rom banks, that

have positive balances on their accounts.  They will attempt to ignore the only

alternative,  i.e. the Reserve Bank, at repo rate.  Banks with positive balances, on the

other hand, will e ndeavor to lend these reserves to the def icit banks in an attempt to

earn interest on their balances.  Dealing will take place between these deficit and

surplus units in an effort to secure the best rates, i.e. the lowest in the case of a

borrower, and the  highest in the case of  a lender.

It seems logical, see figure 1, that the interbank call rate will not be above the repo

rate.   The reason being that the deficit unit can borrow reserves at a lower rate (for

example 10%  at point B compared to12%  at po int A) from the Reserve Bank than

from surplus units, thus saving on interest.  The surplus unit, on the other hand, will

not ask a higher interest rate than t he repo rate because they will not earn interest on

its ^free cash~ , i.e. def icit units will not borrow at the higher int erest rate.

It also seems logical to think that the int erbank call rate will not be much lower than

the repo rate.  Surplus units will ask an interest rate just lower (f or example 50 to 100

basis points) than the repo rate.  Asking  a to low interest rate will mean that t hey lose

interests, which does not make good business sense.

Figure1:  Determining the interbank call rate

  I nterest Rates

Quantit y of  Cash Reserves

Surplus Unit s

Deficit Unit s´

Deficit Unit s

                                                                           A

                                                                           F

                                                                           i

                                                                           g

                                                                           u

                                                                           r

                                                                           e

                                                                           G

                                                                           r

                                                                           a

                                                                           p

                                                                           h

                                                                           i

                                                                           c

                                                                           a

                                                                           l

                                                                           ill

                                                                           u

                                                                           s

                                                                           t r

                                                                           a

                                                                           t i

                                                                           o

                                                                           n

                                                                             B

                                                                           C

Repo Rat e

                                                                           0

an MCI is to t ake both of these variables into consideration in interpreting monetar y
conditio ns ( K esriyeli & Kocaker, 1999: 2 & Hataiseree, 1998: 1).

The idea of using a weighted average of a short - term interest rate and the exchange
rate as a tool in the design of  monetary policy was pioneered by the Bank of Canada
in t he lat e 1980s (Gerlach &  Smets, 2000: 1680).   The B ank uses it as an indicat or
of monetary conditions and as an operational t arget for monetary policy.  T he

Reserve Bank of New Zeeland (starting in lat e 1996) uses an MCI as an operational
target in much the same way as the Bank of Canada.  The Central Banks of Norway
and S weden use MCIs in a more limited fashion, i.e. as indicat ors of monetary
conditions when formulating their monetary policies.  The IMF  and the OECD also
use MCIs in evaluating monetary policies across countries and businesses such as

Deutsche Bank, Goldman Sachs, JP Morgan and Merrill Lynch calculate MCIs to
evaluate diff erent countries´ monetary conditions (Ericsson, et al., 2000: 35).

The B ank of Canada tracks monetary conditions with a monetary conditions ind ex.

The index incorporat es interest rates and the exchange rate ˘  a 3 percent change in
exchange rat e is equivalent to a 1 percent change in interest rates, thus a relative
weighting of three for interest rates and one f or the exchange rat e.  The monetary
condition index (MCI) is int ended to provide a measure of the degree of ease or
tight ness in monetary conditions relative to a base period.

The Bank of Canada (
www. bank of canada. ca/es/ mciz. ht m )
 calculates the MCI as the
change in the 90 - day commercial pa per rate plus one third of the percentage change
in the exchange rate of  the Canadian dollar against the currencies of its major trading
partners.  The MCI can be explained by t he f ollowing f ormula:

                                                                                        MCI = (CP90 - 7,9) + (100/3) X (ln(C6) ˘  ln(91.33))   (Eq 1 )

W here:

                        ·

                                CP90 = Canadian 90 - day Commercial Paper Rate

                        ·

                                C6 = Canadian dollar index against C - 6 currencies (1992=100)

                        ·

                                7,9 = The average 90 - day commercial paper rate f or Jan. 87

                        ·
                                91. 33 = The average C - 6 exchange rate f or Jan. 87

                        ·
                                In Jan. 1987, the MCI = 0

The i nformation provided by the index helps to guide the monetary policy decisions of

the Bank.  W hen the Bank needs to change monet ary conditions directly, it adjusts its

Overnight Target Rate, which in turn can aff ect the exchange rate.  It is also

important to note t hat the Bank gives 18 to 24 months for the transmission

mechanism, i.e. the lag in the transmission of monetary policy.  The Bank of Canada

uses the MCI bot h as an indicator and as an operational target.

2.5  The use of  a Monetary Conditions I ndex  in S out h African

The use of an MCI to supply inf ormation about domestic monetary conditions or as

an operational t arget has as yet not found f avor wit h local policy makers.  T he

reasons for not using an MCI as an operational target is very clear.  As it  is often

emphasized by the Reserve Bank (SARB, 2001: 10), there is no specific target for

the exchange rate, and therefore no intervention is undertaken in order to inf luence

directly the level or direction of the exchange rate.  The Bank is however conce rned

about the level and direction of the exchange rate because of  the impact that it could

have on inflation.  Ericsson et  al. (2001: 34) argues that achieving targeted levels of

MCI has sometimes been inf easible even for a stable developed econom y like

C anada, because of tactical dif ficulties.  For countries with much more volatile

economies and larger speculative swings in the exchange rate (like South Africa),

tactical considerations are more likely to make an MCI operationally inf easible.

The use of  an MCI as u pure indicator of monetary conditions, however, could be

usef ul especially with the increasingly important role that the exchange rate (or level

of) is starting to play in the domestic economy.  The use of  an MCI in conjunction with

the interb ank call rate can only give a more effective measurement of domestic

monetary conditions. This has been proven in the countries as mentioned and by its

use by various international financial organizations.   Hataiseree (1998: 1) states that

using the MCI i ndex as an indicator in determining the policy stance seems to be
more ef fective than using either the exchange rate or int erest rat e alone.

2.6  Stock Market Returns

People buy shares because they value the dividends their investments will pay.  T he
va lue might also come from buy - backs or, in closely held firms, f rom the nice jobs
given to shareholders.  The value of the dividend stream has two components.  The
first is the dividend stream itself , which, given the uncertainty of its future entails an
ed ucat ed guess about what the f irm will pay at some later date.  It is by nature
forward - looking, expected value calculation t hat buyers must make.  Buying a stock
is riskier than for example putting your money in the bank.

This means that investors will de mand a higher average return on stock t o
compensat e for the greater uncertainty and change of loss.  The required interest
rate, i.e. discount rat e, is the second component affecting the value of the dividend
stream (Haubrich, 1997: 2).

The return expecte d on stocks may vary f or two reasons.  The riskless interest rate
measured by insured bank deposits or default free Treasury securities may change
along with t he health of the econom y, productivity or Central Bank policy.

Alternatively the risk premium, t hat is, the extra return that people get for holding
risky stocks may change.  A lower risk premium reflects either a less risky market or
investors who are more willing to bear such risk.

The anticipation of good returns is the primary reason for buying and holding stocks.

The possibilit y of making a ret urn on the purchase of stock is thus the primary f orce
in buying st ocks.

2.7  Conclusions

Monetary authorities, in the conduct of monetary policy, need to constantly assess

the effect of their d ecisions on aggregate demand.  The inclusion of the exchange

rate (t ogether with a short - term interest rate variable) can be very beneficial in

det ermining monetary developments, i.e. the change in overall liquidity in the

econom y.  The exchange rate chann el, in a small open economy with a flexible

exchange rate regime, plays an important role in effecting the overall liquidit y of the

financial system.  Therefore exogenous shocks to the exchange rate can have a

considerable impact on aggregate demand condit ions.

Most countries focus on short - term int erest rates in conducting monetary policy.  T he

exchange rate is neither an instrument nor operational target.  Domestic monetary

conditions are, however, not only inf luenced/determined by short - term inter est rate

movements, but are also influenced/determined by variables not specifically targeted

or used as an instrument by the monetary authorities.  This study focuses on

monetary conditions,  thus variables that  inf luences liquidity,  for example the

exchan ge rat e, will be utilized.

Monetary conditions are of ten evaluated on the basis of short - term interest rates and

the exchange rate.  The monetary conditions index combines the short - term int erest

rate and the exchange rate into a summary index aimed at capturing the

developments in the monetary sphere.

3.1  Introduction

This stud y focuses on the relationship between monetary conditions and stock
returns, as discussed in the previous chapter.  It is, for this study, important to explain
the theoretical basis of the relationship in an attempt to lay some sort of foundation
for the empirical and econometric analysis that is to f ollow.  Theory, unfortunately,
does not supply us wit h models or arguments about the relationship between
monetar y conditions and stock returns, but offers numerous models and arguments
about the relationship bet ween monet ary policy and stock returns.   Monetary policy,
fortunat ely, has a major impact on the underlying monetary conditions.  This chapter
will, theref o re, utilizes monetary policy as a proxy for monetary conditions in an
attempt to explain (based on existing monetary policy theory) the relationship
bet ween monetary conditions and stock returns.

Equities are considered claims on f uture economic output, s o if  monetary policy has
any real economic impact, then shifts in the monetary policy should affect asset
prices.  According to the monet arist view (Rose, 2000: 564) monetary policy af fects
the real econom y mainly through changes in the rate of  monet ary gr owt h.  For
example, if  the money supply grows too rapidly, exceeding the public´s expectations,
an excess stock of money results.  Money demand f or goods and services, including
financial assets, rises rapidly and this puts upward pressure on prices.  In c ontrast,
when the money supply grows too slowly relative to the demand for money, t he
public attempts to restore its desired money balances by cutting back on spending
and purchases of  financial assets.  The result is a drop in income and demand in t he
eco nom y and a rise in interest rates so that employm ent and growth are slowed.

Theref ore monetary conditions have an impact on the stock market return behaviour,

CHAPTER 3

                                                           T heor etical argum ents in explaining the r elationship between
monet ary conditions and stock returns

as capital markets are playing an increasingly important role in effecting t he overall

liquidity  in the financial system and the economy.

3.2  Monetary Conditions as proxied by Monetary Policy and the Real Econom y

Monetary policy forms an integral part of  economic policy.  Monetary policy, because

of its vital role in the economy, was traditionally assumed to have an important eff ect

on the economy, stock prices, and interest rates.  Does money forecast economic

activit y?  Traditionally, most economists believed that the quantit y of  money was

indeed useful in f orecasting changes in national output.

4

Almost all theories of  the macro - econom y postulate a relationship between money

and future economic activity, with the relationship depending on whether changes in

money stock can be attributed to shifts in money supply or money demand. For

example, in creases in money supply tend to increase economic activity, whereas

increases in money demand tend to reduce economic activit y.  More recent research

(Jones, 1998: 412) indicates that money does indeed remain a usef ul indicator of

future economic activity.   Jones (1998: 412) concludes that investors should keep an

eye on the actions of  the Federal Reserve because of its role in monetary policy and

its impact on interest rates.

A Central Bank´s main policy tool is the rate at which commercial banks lend fun ds

from it (SARB, www.resbank.co.za/default/fact_sheet/f so8.html) .  A Central Bank

thus influences short - term interest rates via its control over the supply of funds.  The

quantity of fu nds available in t he econom y is thus dependent on a Central Bank

willingness to increase or decrease the quantity of f unds in the econom y.  A Central

Bank is at the end of the day the lender of last resort.  The action or policy stance of

a Central Bank ha s become very import ant, because of its mandate and consequent

control over the supply of f unds.

4
      This discussion is based on Sean Beck ett and Charles Morris, "Does Mone y St ill Forecast Economic

Act ivit y?"  Economic Review (Fourt h Quart er 1992), pp. 65 - 77.

The transmission mechanism through such changes in the supply of funds affect the
econom y is unfortunately a good deal more complex (Economist,
www.economist.com) .

Keynes (in Mollentze, 1994:3) argued t hat the monetary authorities can influence the
nominal money supply by using various instruments of  monetary policy, thereby
inf luencing variables in the product and labour market.  Should the monetary
aut horities increase the money st ock, given a certain price level the money supply

(M) increases.   At the current income level t he surplus money balances constitute a
decrease in the rate of interest (i).  Investment (I)  is stimulated as well as income (Y)
and consumption (C).

      M
-

Þ

 i
¯

Þ

 I
-

Þ

 Y
-

Þ

C
-

              (Identity 1)

There are according to Pierce & Tysone (1985: 22) five transmission mechanisms
that have received prominent treatment.  These transmission mechanisms provide us
wit h a theoretical background by which changes in the supply of  f unds are
transmitted to the goal variables of  prices, output and employm ent.

5

 For a closed or
open econom y operating a f ix exchange rate the transmission mechanisms are :

                                                                      ¾

                                                                                              Portfolio Balance tr ansm ission m echanism

                                                                                                                     M
¯

Þ

 Pe
¯

Þ

 q
¯

Þ

 I
¯

Þ

 Y
¯

     (Identit y 2)

                                                                      i.e. when the money supply (M) decreases, the public has less money

                                                                      relative to money demand and so decreases their spending, i.e.

                                                                      consumption decreases thus putting pres sure on company revenue and

                                                                      prof its.  Investors decrease their demand f or equities (because of  the

                                                                      expectation of poor dividends and ret urns) and the prices of equities (Pe)

                                                                      decline.

                                                                       Lower equity prices lead to a lower q (market value of the relevant f irms),

                                                                       since equity prices af fect the market value of the relevant firms, lower

                                                                       investment (I) spending and an eventual decline in aggregate demand and

                                                                       production (Y).

                                                                       ¾

                                                                                              W ealth transm ission m echanism

                                                                                                                     M

¯

Þ
 Pe

¯

Þ
 wealth

¯

Þ
 C

¯

Þ
 Y

¯
    (Identit y 3)

                                                                       i.e. when s tock prices (Pe) decline, the value of  financial wealth decreases,

                                                                       decreasing the lif etime resources of consumers so that consumption (C)

                                                                       and aggregate demand and production decline (Y).

                                                                       ¾

                                                                                              Credit availability tr ansm ission m echanism

                                                                                                                     M

¯

Þ
 Ac

¯

Þ
 Pc

-

Þ
 I

¯

Þ
 Y

¯
    (Identit y 4)

                                                                       i.e. the argument that the supply of credit (Ac) as reflected in movements in

                                                                       the quantity and the relative cost of  credit (Pc) systematically inf luences

                                                                       economic activit y i.e. a decline in the supply and availability of credit will

                                                                       lead to a rise in the cost of  credit, and thus a decrease in investment

                                                                       spending (I) leading to a decline in aggregate demand and production (Y).

                                                                       ¾

                                                                                              Expectations transmission mechanism

                                                                       i.e. changes in the supply of money may have an effect on many kinds of

                                                                       expec tations, for example price (inf lation) expectations, wage expectations

                                                                       and business conf idence.

In the case of an open econom y operating a floating exchange rate it can be argued

(Pierce & Tysone, 1998: 22) that the exchange rate itself  provides another

transmission mechanism.

5

      For a det ailed discussion about t he various  monet ary transmission mechanisms see:  Pierce &

Tysone (1985), Taylor (1995), G oodhart  (1995) and Bureau f or Economic Polic y and Analysis, UP

W orking Paper No 13, 1994.

Figure 2:  Schematic representation of the relationship between the performance
of an economy and stock prices

¯

  Influence

¯

  Influence

¯

  Influence

(Du Plessis, 1997: 95)

The schematic presentation ( see figure 2) indicates that the performance of  the
overall econom y influences the perf ormances of the different sectors of the econom y
that operates within it.  This does not mean that the  aff ects or reaction will be the
same for the dif ferent economic sectors (for example mining, financial services and
agriculture).   The sectors are represented by stock markets indices that reflect the
collective prices and movements of these different ec onomic sectors.   These indices
are, in turn, a collective representation of individual stock prices, i.e. the stock prices
of individual companies listed in the dif ferent economic sectors.

It is also important to not e that economic performance by itsel f contains information.

Information regarding the future path of the econom y and t he instruments being used
or that is going to be used to steer the econom y on its future path.   The present
perf ormance of the econom y might contain information about the f uture direction of
inf lation, interest rates, the exchange rate, and so forth.  It is on this information that
investors base their predictions about the future prospects and perf ormance of  the

            Performance of the econom y

                                                                                      Performance of different economic sectors

Performance of different stock categories

Performance of individual stocks

econom y and companies.  This information also sends signals to  policy makers,

investors and companies, which in turn react to these signals.  Each reaction will

lead, for example, to a change in the products of the company, which will inf luence

future earnings and hence its stock price and market value.  Stock, by it s very nature,

cannot be though off as independent f rom economic realities and performance.

Stock prices ref lect this interdependence with the real econom y.

3.4  Monetary Conditions and Stock Returns

It has been contended, as pointed out on the previou s paragraphs, that monetary

conditions affect not only economic activit y, but also stock returns.  A n early

examination of the link bet ween stock returns and monet ary policy (as a proxy for

monetary conditions) by Rozeff (1974) finds a relationship between  stock returns and

cont emporaneous monetary developments.

One possible explanation for the predictive power of monetary indicators relates to

the so - called ^financial propagation ~  mechanism (developed in F azzari, Hubbard &

Petersen (1988) and others) as w ell as the ^credit channel~  of monetary transmission

(Bernanke & Gertler, 1995).  B oth theories describe a non - linear world in which

macroeconomic shocks are propagated depending on the f inancial propagation

mechanism amplifies and propagates shocks to fir ms´ balance sheets through

endogenous changes in the agency cost of lending and t he spread between external

and internal finance.  The ^credit channel~  works through both the balance sheet

channels mentioned above and t hrough a bank lending channel, i.e. a  monetary

policy shock leads to a reduced and costlier bank - loan supply.

In such a world firms´ responses to macroeconomic shocks are state - dependent.  A

monetary policy shock during a tight money period (a period wit h high interest rates)

has larger eff e cts than one during easy money periods, since firms´ financial health

has already declined through both worsening balance sheet income and t hrough

reduced bank loan supply.  Given the usual risk - return trade of f underlying most

theoretical models of asset pricing, it is clear that those firms´ increased vulnerability

to future macroeconomic shocks will lead to a higher expected risk premium by
investors.  Theref ore, f ollowing t he initial negative response of stock prices to
monetary shocks, future expected returns would have to increase to compensate for
the deterioration in t he f inancial health of the firms caused by this monetary policy
stock.

Peter Oppenheimer, chief economic strat egist at Hambros Bank, has analyzed the
behavior of the financial markets and produced a chart, which is shown in Figure 2.

The analysis is based on a pattern measured since 1960.  T he pattern is set up as
the result of the interplay of  three variables: economic growt h (real change in GDP),
inf lation rates (RPI) and interest  ra tes.  The t ypical cycle, according to O ppenheimer,
repeats itself every three years unless there is a shock like the Gulf W ar (Martin -

Fagg, 2000: 101).   T he pattern seems to supports (alt hough not empirical evidence)
the argument that monetary conditions,  through its eff ect on economic growth, effects
stock market behavior and stock returns.

Figure 3:  Schematic representation of the relationship between the conduct
of an economy and stock prices

(Martin - Fagg, 2000: 101)

Chami et al. (Sour ial, 2001: 4) shows t hat modern day process for transmitting the

effect of monetary policy shifts is primarily t hrough capital market asset adjustment

rather than through the traditional money and credit channel.  The response of  the

financial markets towa rds a change in m onetary conditions depends on market

efficiency, financial institutions degree of  development, equity culture of market

participants and whether the new measures were anticipated or not .

Stock prices, according to Rose (2000: 692), would  also be expected to be closely

tied to movements in market interest rates because 1) interest bearing debt securities

compete with stock for investors money (so higher interest rates may pull money out

of stocks and into bonds, for example); 2) interest r ates levels affect the discount rate

applied to f uture stock dividend streams, thereby, should be inversely related to the

level of  stock prices; and 3) higher market interest rates make it more expansive for

investors buying stock on margin to borrow f und s and, theref ore tend to discourage

the demand for those stock not expected to be strong performers.

3.5  Conclusions

Equities are considered claims on f uture economic out put, so if monetary conditions

(as proxied by monetary policy) have a real economic  impact (this has hopefully been

proved in the discussion in this chapter), then shif ts in the monetary conditions

should af fect asset prices. Monetary conditions must therefore have an impact on

stock market return behavior as capital markets are playing an increasingly important

role in the transmission of  monetary conditions.

It is, however, necessary that the financial markets and participants reach a certain

level of maturity before the above stat ement can be true.  It can thus be said that only

the developed and some developing countries will behave in a way that satisf y the

stated theory.

4.1  Introduction

I great deal of  debate and research surrounds the issue regarding the relationship
bet ween stock returns and monetary conditions for deve lop countries, but,
unf ortunately, not for developing countries.  It is important that we t ake cognizance of
the met hodologies and findings of previous studies to ensure that our methodologies
are in line with international best practice, i.e. this will al low us t o make comparisons.

4.2  Previous Studies

There is considerable evidence that stock returns in the US are related to the US
monetary environment; for example, W aud (1970:231); Pearce & Roley (1985:49)
and Smirlock & Yawitz (1985:1141) focused on the short - term  security market
reaction to discount rate changes and found that discount rate increases produced
negative announcement period returns while rate decreases produced positive
reactions.

Jensen and Johnson (1993:26) found evidence that the di rection of the discount rat e
change is more inf ormative than either the size of  the change or the differential
bet ween the discount rate and market rates.  Jensen and Johnson (1995:79) and

Jensen et al (1996:213) extend these earlier studies and demonstrat e that a broad,
early - identified measure of changes in US Federal Reserve monetary policy
effectively differentiates monetary conditions and security returns.  In particular they
show t hat changes in the Federal Reserve discount rat e indicate shifts in Fed eral

Reserve policy and are useful in explaining US stock returns.  In their analysis,

Jensen and Johnson show that long - term  stock returns following discount rate
decreases are higher and less volatile than returns following rate increases.

CHAPTER 4

REVIEW O F PREVIOUS ST UDIES

Canover, Jen sen & Johnson (1999:1362) focused their analysis on determining

whether stock returns in foreign markets are associat ed with both local and US

monetary environments.  They examine monthly data from January 1956 to

December 1995.  Their study utilizes a bro ad measure of monetary conditions.  The y

rely on discount rate changes, which according to them are likely to correspond with

changes in the monetary environment as well as changes in business conditions.

They base their argum ent about the use of the disc ount rate on evidence supplied by

Thornt on (1998) that argues that changes in the Fed discount rate signal information

to the f inancial markets and that stocks ret urns indeed react to this inf ormation.

Table 1:  Number and duration of  expansive and restric tive local monetary

environments (1956 - 1995)

(Conover, Jensen & Johnson, 1999:1363)

                  Country  Number

                                                                                                             of total

                                                                                                           months

Number

of

expansive

periods

Mean

duration

of

expansive

periods in

months

Number

of

restrictive

periods

Mean

duration

of

restrictive

periods

in

months

Correlation

of local

monetary

environment

wit h US

monetary

environment

                     Austria  480  7  32. 14  7  36. 43  - 0.0094

                  Canada  247  10  9.10  11  14. 18  0.4775

                    Finland  480  18  31. 63  7  32. 43  - 0.1002

                     France  480  18  17. 72  17  9.41  0.1553

              Germany  480  9  32. 00  9  21. 22  0.2971

                      Ireland  283  15  11. 20  16  7.19  0. 1317

                               Italy  480  9  36. 78  9  16. 44  0.1992

                        Japan  443  9  36. 11  8  14. 75  0.2346

    Netherlands  480  12  17. 42  11  24. 55  0.3042

                              New

                 Zealand

                                                                                                                       305  5  21. 00  5  24. 55  0.3042

                         South

                          Africa

                                                                                                                       307  5  26. 80  5  34. 60  0.0828

                 Sweden  480  15  15. 53  15  16. 47  0.3113

     Swit zerland  464  5  53. 0 0  5  39. 80  0.2473

                       United

               Kingdom

                                                                                                                       480  25  11. 48  25  7.72  0.3535

                                   US  480  11  20  12  2167  1.0000

Table 1 provides summary statistics f or the monetary environments of  sixteen
countries from 1956 to 1995.  T here is c onsiderable disparity in how actively the
discount rate was used as a monetary policy tool.  S outh Africa had 5 expansive and

5 restrictive monetary periods and the restrictive periods are longer than t he
expansive periods.  South Africa together with Finl and and A ustria are t he least
correlated (less than 10% ) with the US monetary environment.

Table 2:  Descriptive statistics for monthly stock returns (1956 - 1995)

(Conover, Jensen & Johnson, 1999:1365)

The summary statistics for stock returns during the same period are shown in table 2.

The standard deviation f or stock returns in SA is very high, i.e.  returns are ver y
volatile, while the correlation of  local stock returns with US stock returns are positive
and high, i.e. 34% .

                                     Country  Number
of
monthly
returns

Mean
monthly

%
return

Standard
deviation
of
monthly
return s in

%

Minimum
monthly

%  return

Maximum
monthly

%  return

Correlation
of local
stock return

& US stock
return

                                        Austria  480  0.48  4.56  - 17.36  30. 38  0.19404

                                    Belgium  480  0.33  4.12  - 15.43  16. 67  0.4094

                                     Canada  247  0.64  4.39  - 18.42  16. 13  0.5562

                                       Finland  480  0.9 1  4.65  - 12.70  25. 00  0.1114

                                        France  480  0.68  5.75  - 25.00  28. 21  0.3223

                                Germany  480  0.58  4.46  - 21.88  17. 95  0.3560

                                        Ireland  283  0.80  6.11  - 29.93  30. 00  0.3100

                                                  Italy  480  0.61  6.06  - 20.34  25. 15  0.2241

                                           Japan  443  0.86  4.21  - 12.16  14. 05  0.2813

                      Netherlands  480  0. 60  4.41  - 23.48  23. 08  0.4980

                  New Z ealand  305  0.83  4.37  - 13.04  39. 62  0.1739

                      South Africa  307  0.77  5.91  - 36.47  17. 50  0.3452

                                    Sweden  480  0.97  4.98  - 21.31  25. 70  0.2751

                        Swit zerland  464  0.49  4.71  - 24.63  19. 51  0.4165

                                          United

                                 Kingdom

480  0.85  5.00  - 22.81  17. 32  0 .4485

                                                     US  480  0.64  3.60  - 13.46  16. 36  1.0000

They examined stock returns associated with local monetary environments b y

estimating the regression equation

 S

                                                          t

                                                              =

                                                                              a
                                                                                        +

                                                                                                     b
                                                                                                               D

t

 +
e

t

6

(0

<
b >
1)

( eq 2)

W here S

                                                              t

                                                                  is the local monthly stock ret urn measured in local currency terms and D is

the dumm y variable equal to one if the local monetary authority is pursuing a

restrictive monetary policy and 0 if local monetary policy is expansive.

They found  that the intercepts f rom their regression equations are all positive

reflecting the generally positive expected returns associated with a stock market

investment.  Twelve of the 16 coef ficient estimates for the local monetary

environment dumm y variable ar e negative and statistically significant, indicating that

restrictive monetary conditions are associated with signif icantly lower st ock returns

than the returns experienced during expansive conditions (table 3).  They found that

some of the largest return differences are reported for t he UK, Ireland, Finland and

Italy.  On an annualised basis the returns in expansive monet ary environments

exceeded the returns in restrictive environment for these countries by approximately

21% , 20% , 18,5% and 18%  respectivel y.

Especially strong statistical relationships are observed for seven of the countries.

Specifically, the difference in ret urns is significant at the 1%  level for Finland, the UK,

the US, the Netherlands, Japan, Switzerland and Italy.  O nly f or Austria,  Canada,

New Zealand and South Africa do stock returns appear unrelat ed to local monetary

conditions.

6
       W here St is t he local mont hly stock return in local currency Dt  is a dummy variable equal t o one if

pursuin g a rest rictive and zero if pursuing an expansive monetary polic y.

Table 4:  Regressions of local country monthly stock returns against US
monetary policy environment du mmy variable

*  Denotes significantly different from zero by one tailed test at  a 5%  significance level

** Denotes signif icantly different from zero by one tailed test at a 1%  significance
level

(Conover, Jensen & Johnson, 1999:1370)

                                    Regression  Sample size  a  b  F  R²

                                                    Austria  458  0.0058*

(1.79)

- 0.0012

( - 0.28)

0.08  0.00

                                                Belgium  458  0.0112**

(4.02)

- 0.0147**

( - 3.88)

15. 07  0.03

                                                 Canada  458  0.0114**

(3.70)

- 0.0107**

( - 2.56)

6.54  0.01

                                                  Finland  458  0.0154**

(4.80)

- 0.0114**

( - 2. 64)

6.95  0.02

                                                    France  458  0.0100**

(2.47)

- 0.0070

( - 1.28)

1.64  0.00

                                            Germany  458  0.0098**

(3.22)

- 0.0086*  4.30  0.01

                                                    Ireland  458  0.0200**

(5.46)

- 0.0186**

( - 3.75)

14. 10  0.03

                                                              Italy  458  0.0108**

(2.56)

- 0.0085

( - 1.48)

2.19  0.00

                                                       Japan  423  0.0153**

(5.12)

- 0 .0131* *

( - 3.19)

10. 17  0.02

                                  Netherlands  458  0.0148**

(4.93)

- 0.0160**

( - 3.93)

15. 42  0.03

                              New Z ealand  410  0.0140

(3.69)

- 0.0132**

( - 2.48)

6.17  0.01

                                  South Africa  293  0.0189**

(4.06)

- 0.0246**

( - 3.62)

13. 10  0.04

                                                Sweden  458  0.0155**

(4.47)

- 0.0107*

( - 2.28)

5.20  001

                                    Swit zerland  458  0.0140**

(4.33)

- 0.0181**

( - 4.13)

17. 02  0.04

                    United Kingdom  458  0.0192**

(5.63)

- 0.0200**

( - 4.31)

18. 61  0.04

                                                                 US  458  0.0133**

(5.38)

- 0.0120**

( - 3.57)

12. 77  0.03

Booth & Booth (1997:32) examined the impact of the stance of US monetary policy

on US securit y retu rns over the period 1954 to 1992.  The t wo measures of the

stance of monet ary policy used, the federal funds rate and an index based on the

change in the discount rate, contain signif icant information that  can be used to

forecast expected st ock and bond po rtf olio returns.  They use the federal f unds rate,

based on evidence by Bernanke and Blinder (1992) and Laurent (1988) that the

federal funds rate is a good indicator of monetary policy actions.  They firstly

constructed measures of the business conditions  proxies to test the robustness of the

findings related to the predictability of stock returns.  They secondly used t wo

measures of  monetary policy actions, i.e. the one measure developed by Jensen, et

al (1996) relat ed to the directional change of  the dis count rate and the other measure

that proxies the f ederal funds rate.  They developed these two measures to

det ermine whether there exists a direct monetary sector eff ect on stock and bond

returns.  Thirdly, they examined a portfolio of small stocks and a portfolio of large

stocks to determine whether the findings related to either the business conditions or

monetary stringency has a diff erential impact given firm size.  The motivation f or this

is based on the notion that smaller companies are more directly  affected by changes

in monetar y policy due to their dependence on bank and private market financing.

Following the Jensen, et al. (1996) approach in constructing the discount rate series,

they found that their study period (39 years) included a tot al o f 99 discount rate

changes, 49 increases and 50 decreases.  T hey define, as did Jensen,  et al. (1996) a

rate change series as a period of time in which discount rate changes are in only one

direction, either increasing or decreasing.  Their results (table 5) f ound 23 rate

change series, 12 decreasing and 11 increasing.

Table 5 :  Federal Reserve Discount Rate Change Series (February 1954 through

December 1992)

    Series  Increasing (I) or

                                                                                               Decreasing (D)

First rat e
change

Number of rate
changes

Monthly
obs ervations

                     1  D  02/ 05/54  2  13

                     2  I  04/ 14/55  5  30

                     3  D  11/ 15/57  4  8

                     4  I  08/ 15/58  5  21

                     5  D  06/ 30/60  2  36

                     6  I  07/ 17/63  3  44

                     7  D  04/ 07/67  1  6

                     8  I  11/ 20/67  3  8

                     9  D  18/ 16/68  1  3

                 10  I  12/ 19/68  2  22

                 11  D  11/ 11/70  5  7

                 12  I  07/ 16/71  1  3

                 13  D  11/ 11/71  2  13

                 14  I  01/ 15/73  8  22

                 15  D  12/ 09/74  7  31

                 16  I  08/ 30/77  14  32

                 17  D  05/ 29/80  3  3

                 18  I  09/ 26/80  4  13

                 19  D  11/ 02/81  9  28

                 20  I  04/ 09/84  1  6

                 21  D  11/ 23/84  7  33

                 22  I  09/ 04/87  3  38

                 23  D  12/ 18/90  7  24

(Boot h & Booth, 1997:34)

They add the proxies for the mo netary policy stance, the f ederal funds rate and the
discount rate change series in their regression equation.  The coefficients for the

federal funds rate (FF RATE) in the monthly regressions are negative and statistically

significant for large and small s tock regressions.  The coeff icient for DIR (value of

one during restrictive periods) is negative and statistically signif icant at the 0.05 level

for all the monthly regressions.  The regressions indicate that both the changes in the

federal funds rate and the discount rate series have explanatory power for predicting

excess stock ret urns.  The results indicate t hat the returns on all portfolios are higher

during expansive monetary periods than during restrictive periods.

Table 6:  Results of regressions of monetary policy proxies on the expected

returns on stocks: August 1954 to December 1992

7

   Dep endant Var iable  Constant  FFRATE  DIR

     Large stock portfolio  - 0.001  - 0.163**  - 0.009*

     Small Stock portf olio  - 0.004  - 0.180*  - 0.011*

*  Denotes significantly different  f rom zero a 5%  significance level

** Denotes signif icantly different from zero a 1%  significance level

(Boot h & Booth, 1997:39)

Sourial (2001:2) conducted a study on monetary conditions and the stock market in

Egypt  during t he period June 1992 till April  2000.  The results show t hat t he upsurge

in market performance during the period 1996 - 97 yielding significant capital gains

was not ref lected in monetary aggregates in terms of liquidity and wealth effects.  The

estimation results obtained provides eviden ce that monetary aggregat es did not have

a significant impact on the stock market perf ormance during that period.  The

estimation period post 1997 provides evidence of a new interrelation between stock

returns and monetary policy in Egypt.  The study makes  use of Bayesian Vector

Autoregressive models (Bayesian - VAR) using monthly monetary and stock market

dat a.    Two market  indices are used to represent the Egyptian Stock Market

perf ormance, i.e. the Egyptian Financial Group Index (EFGI) and the Hermes

7
      For a det ailed discussion on the proxies f or large and small st ock ret urns see Boot h & Boot h

(1997: 35).

Fina ncial Index (HFI).  Monetary data are represented by four variables, i.e. credit to
the private sector, discount rat e, inf lation rate and money supply (both Mi and M2).

The results of  the study can summarized as follows:

                        ·

                                Both market indices ret urns respon d positively (EFGI by 0.5376% and HFI with

                                               1.0676%) to a positive shock in the inflation rate (0.9%).

                  ·

                          There was a distinct response for each index towards positive shocks in the

                                               growth in the money supply.  This result is consistent with the wealth ef fect .

                        ·

                                Both indices respond negatively to shocks in growth of broad money,

                                               especially bef ore 1998.  This implies that the shock might be a money demand

                                               rather t han a money supply shock.  The change in the trend after 1998 could

                                               be interpret ed f rom the increasin g dollarization of the econom y.

                        ·

                                A surge in st ock prices will be realized reflecting growth in private sector credit.

                                               This might be if private sector credit is being used as a vehicle to boost

                                               investments, which contribut es to economic growth.

4.3  Conclus ion

A growing body of research has been conducted on the relationship bet ween stock
returns and monetary conditions/policy in developed countries, especially the US.  It
is; however, hard to f ind research that has been done in developing countries. The
le ading authorit y on this topic seems to be Jensen and Johnson.

The studies that focused on developed countries all indicate t hat a statistically
significant negative relationship between stock ret urns and monetary conditions
exists.   Booms in stock return s are associated with expansive monet ary conditions,
while weak returns are associated with rest rictive periods.  No def inite conclusions
can be put forward for developing countries, because of  a lack of research and
evidence.  Stock returns in South Af ric a seems to have reacted independently of
local monetary conditions, but did react to changes in US monetary conditions.

5.1  Introduction

This study examines weekly data from 5 January 1991 to 19 May 2001 (542 weeks)

in analyzing the relationship b etween the interbank call rate (as a proxy for monetary

conditions) and stock returns and monthly data from January 1991 t o May 2001 (118

months) in analyzing the relationship between a monetary conditions index (as proxy

for monetary conditions) and st ock  returns.  The data for the interbank call rate and

the nominal effective exchange rate of the rand were obtained from PSG Investment

Bank, South African Reserve Bank Quarterly Bulletins and Sharenet

( www.sharenet.c o.za) .  These institutions and sources are also the primary sources

for the Johannesburg Stock Exchange All S hare 40 Index data.  Data from several

sources were used to verif y t he data and to supplement one another when data from

one source are unavailabl e.

This study, firstly, utilizes changes in the interbank call rate and, secondly, a

Monetary Conditions Index to describe alternative monetary conditions in the South

African economy.  The use of the interbank call rate as a proxy f or monetary

conditions  is consistent with the methods used by Jensen and Johnson (1995) and

Jensen et al (1996).  Canover, Jansen and Johnson (1999:1361) argue that this

method of classification serves to describe broad measures of  the existing monetary

conditions.  Boot h & Boo th (1997:32) also used this method, i.e. the directional

change of  the discount rate as a measure of  monetary policy.  A Monetary Conditions

Index f or South Africa, incorporating the interbank call rate and the nominal effective

exchange rate of the rand, will also be developed and will be used in this study in the

same manner as the interbank call rate.   This method is consistent with t he method

used by t he Bank of Canada and the Reserve Bank of New Zeeland. It is important to

CHAPTER 5

DAT A AND MET HODO LOGY

not e that the interbank call  rate and MCI will be used as separate indicators, i.e. they
will be used as substit utes for determining domestic monetary conditions,

This study classifies monetary conditions as either expansive or restrictive, based on
the most recent interbank call rate (0.25% ) or MCI (1 index point) change.  The
monetary conditions classif ications remains the same until the interbank call rate or

MCI is changed in the opposite direction.  For example the period following a
decrease in the interbank call rate is clas sified as expansive.  F urt her interbank call
rate decreases do not aff ect the classification of the monetary conditions likewise,
restrictive monet ary conditions begins when the interbank call rate f irst increase and
end when the interbank call rate decrea ses.  A fall (rise) in the MCI is int erpreted as a
loosening (restricting) of monetary conditions, because a decline in the interbank call
rate will increase aggregate demand and lowers t he MCI, as does a depreciation of
the rand.   The role of the interba nk call rate and the exchange rate as indicators of
domestic monetary conditions is summarized in t able 7.  The first t wo rows indicate a
situation where the interest rat e and the exchange rate moves in opposite directions,

This is the case in the periods when the exchange rate is strengthening, but interest
rates are f alling (and vice versa).  The net ef fect of the opposite movements depends
on the relative importance of  the two variables in affecting the econom y and inflation.

The last two rows indicate a sit uation where the interest rate and the exchange rate
move in the same direction.

Table 7:  Interest rate and exchange rate in affecting monetary conditions

                                                                               D

                                                                                          r
D

 e  Monetary Conditions

                  r
                       ß

                                  (i.e. 15%
                                                                                                       Þ

                                                                                                                        10%)  e
Ý

 (i.e. 35
Þ

 40)  Inconclusive (Depending on the
relative importance of  r and e)

                  r
                       Ý

                                  (i.e. 10%
                                                                                                       Þ

                                                                                                                        15%)  e
ß

 (i.e. 40
Þ

 35)
Inconclusive (Depending on the
relative importance of  r and e)

                  r
                       ß

                                  (i.e. 15%
                                                                                                       Þ

                                                                                                                        10%)  e
ß

 (i.e. 40
Þ

 35)  Easy Monetary Conditions

                  r
                       Ý

                                  (i.e. 10%
                                                                                                       Þ

                                                                                                                        15%)  e
Ý

 (i.e. 35
Þ

 40)  Tight Monetary Conditions
r = interbank call rate
e = the exchange rate, defined as nominal effective exchange rat e index

5.2  Interbank Call Rate

The int erbank call rate has showed some definite cyclical behaviour f rom 1991 till

present.  A progressive downward movemen t mainly charact erized the period 1991

to the end of 1993.  The period 1994 to 1997 saw a progressive rise in rates followed

by a moderate decline.  The Asian Crises in 1998 saw very high interest rates.

Fortunately rates have started it downward path from  the beginning of 1999 as result

of inflation being reduced.  Inflation is still continuing on its downward path and is

monetary conditions currently looser than the period 1994 to 1999 (see figure 4).

Figure 4:  Interbank Call Rate: actual values 1991 to  2001

                        1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1

             1 0

             1 2

             1 4

             1 6

             1 8

             2 0

                                                                          C a ll_ R a te

South Africa has (for the study period) 11 restrictive and 11 expansionary periods.  In

examining the medium  duration of the restrictive and expansive periods it seems that

South Africa have longer expansive periods (mean  duration of 34 weeks) than

restrictive periods (mean duration of 15.27 weeks) (see table 8).

Although the actual calculations seem fairly simple in cons tructing an MCI, it is more
difficult to decide on the variables to include and their relative weights of  these
variables in the MCI.  The interbank call rat e seems to be the most relevant interest
rate to include in a South African MCI (as discussed in ch apter 2 paragraph 3).  The
nominal ef fective exchange rate of the rand will be included in a South African MCI
because most the countries that use MCIs include a trade - weighted exchange rat e.

The t wo variables that this study includes are, 1) t he interban k call rate and 2) t he
nominal effective exchange rate of  the rand.    The weightings of the two variables in
the MCI must be determined by employing various economet ric techniques in
det ermining various estimation functions.  Ericsson et al. (2000: 43) es timated the
weights for Canada, New Zeeland, Sweden and the United States and found that the
estimated values do not diff er a lot f rom the published values.  They employed an
estimated equation in the f orm:

                                               D

                                                         y

                                                                t

                                                                    =
                                                                                          a D

                                                                                                             RR
t

 +
b D
q
t

 + other variables + error     (eq 4)

The relative MCI weight
m

 is
r

/
s

.
8

 The real interest rate (RR) is construct ed as the
nominal 90 - day commercial paper interest rate
( R)

 minus the one - quarter lag in the
annual rate of change in the Canadian GDP def lator (P).  The real exchange rate (q)
is the product of the nominal bilateral US - Canadian exchange rate and the ratio of
the Canadian DGP deflator to the US GDP Deflator (P*). The estimated and
published weights for the above countries do not diff er too much f or one another (see
table  10).  The weights range between two (New Zeeland) and f our (Sweden).  The
average seems to be a weight of  three (Norway and Canada).  It is thus possible to
construct a MCI for South Africa using eq 2 because of its track record and
effectiveness.  It is however very import ant t o ensure stationarity in the variables and
to use proper econom etric principles when applying eq 2 in determining the relative
weights.  This study will assume a relative weight of 3 f or South Africa.  The rat e will
not be determent  via estimation functions primarily because of f a lack of data

8

      For a det ailed discussion on the methodology and technique s employed t o construct a MCI see

Ericsson et al. , (2000),  Kesriyeli & Kocak er, (1999) and Hat aiseree, (1998).

Table 10:  MCI relative weights

                                               Country

                                             Canada  New Z ealand  Norway  Sweden  United States

  MCI relative

                     weight

         Published  3  2  3  3 - 4  -

         Estimated  3.56  1.75  2.15  2.02  - 3.69

Ericsson et  al., (2000, 43),

The movements of both variables (nominal effective exchange rate and interbank call

rate) are displayed in f igure 5.

Figure 5:  Log of the Nominal Effective Exchange rate of the Rand (Feb1995=100)

and the Interbank Call rate

                                             1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

                       8

                10

                12

                14

                16

                18

                20

                                                                           Call_Rate Lneffen

An MCI  can be constructed by using the following equation:

                                                                                              MCI
t

= Ø

R

( R
t

 ˘  R

0

) + Ø
e

( e
t

 ˘  e

0

)

   (eq 5)

                                               W here t is a time index, t = 0 is the base period (January 1991),
Ø

R
and

                                               Ø

                                                             e
                                                                    are respectively weights on the interbank call rate and the nominal

                                               effective ex change rate, and variables in the lower case denotes

                                               logarithms.  Ericsson et al. (2001: 29) states that the exchange rate is

                                               normally expressed in logarithms, whereas the interest rate is in levels.

                                               Both variables are in nominal terms.

The MCI (derived from eq 5) is displayed in f igure 6.  It is mainly characterized by a
downward trend, i.e. a decline from 100 t o 72 over the study period.

Figure 6:  Monetary Conditions I ndex for South Africa

                                        1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

              75

              80

              85

              90

              95

        100

Figure 7:  The MCI smoothed

                                           1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

               75

               80

               85

               90

               95

        100
                                                                         MCI Kernel k=10.00

Smoothing the MCI (figure 7 ) indicates five distinctive trends, i.e. declining and

increasing movements, in the index.  South Africa has (for the study period) 3

expansive and two restrictive periods.  South Africa has longer expansive periods

(mean duration of 34 months) than restr ictive periods (mean duration of 11 months)

(see table 11).

These results are in line of  the results obtained when analyzing the number and

mean duration of expansive and restrictive monetary conditions as measured by the

interbank call rate (see table 8) .

Table 11:  Number of and duration of expansive and restrictive local monetary
conditions as proxy by an MCI

         Num ber  Dur ation  Date fr om  Date till  Expansive  Restr ictive

         1  44 months  Jan 91  Nov 94  100 -  86

         2  16 moths  Nov 94  Jan 96   86 ˘  90

         3  9 months  Jan 96  Oct 96  90 -   84

         4  6 months  Oct 96  Apr 97   84 -  88

         5  49 moths  Apr 97  May 01  88 -  72

5.4  The Johannesburg Stock Exchange All Share 40 Index (Alsi40

The JSE/Actuaries Indices are a reflection of the perf ormance of the South African
stock marke t, being the JSE Securities Exchange.  The All Share Index measures the
perf ormance of the overall market.   The purpose of  the index is to have a tool that
will be able to describe the market at a given point in time in terms of  price levels,
dividend yie ld and earnings yields.  Investors also use the Alsi40 Index as a
benchmark against which their portfolio performance can be measured.  The Alsi40

Index consists of the top 40 listed (as measured by market share) companies (JSE

Indices, www.jse.co.za) .

A definite long - term trend with a positive slope is visible.  It is also clear that a cyclical
component exists (figure 8).  The Russian crises (debt default) were the main cause
of the big decline in 1998.  Monetary cond itions were extremely tight through the
crises.

Figure 8:  Actual Values Alsi40 Index (closing prices)

                       1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

      3000

      4000

      5000

      6000

      7000

      8000

      9000

                                                                     Alshi40

It is, f or the purpose of this paper, necessary that the return on stocks is measured,

i.e. the capital gains, because this is what is being in vestigated.  The Alsi40 Index

dat a only represents the closing prices of the stocks.

Stock returns (nominal returns) are computed using the following equation.

9

                                               %  Return = (Alsi 40

t

  -   Alsi40

 t - 1

)/ Alsi40

 t - 1

* 100     (eq 6)

                                               where Alsi40

 t - 1

 one period l agged variable

The JSE Alsi40 Index and especially the change in t he Index (eq 2) will be used as a

proxy for stock returns.  Local stock returns are represented in f igure 5.

9
      Results obt ain with t he use of E - views and W inGive.

                                                                                                                56

                                                                                                               Figure 9:  Local Stock Returns

                                                                                                               Table 12:  Stock returns in the expansive an d restrictive monetary conditions as

                                                                                                               proxy by the interbank call rate

Expansive

(E) or

Restrictive

(R)
conditions

Number of
weeks

%  Return
over the
period

Standard
deviation of
weekly
returns in %

Average
weekly %
return

R  10  6.09  1.06  0.68

E  19  21. 48  2. 02  1.12

R  2  1.35  0.33  0.10

E  47  4.67  1.20  0.16

R  5  - 6.03  1.03  - 1.22

E  18  - 4.09  1.01  - 0.29

R  8  5.99  0.92  0.77

E  11  2.59  0.66  0.35

R  6  10. 58  1.53  1.92

E  7  3.74  0.82  0.41

R  13  - 4.18  1.22  - 0.34

E  23  33. 55  4.38  1.26

R  10  11. 36  2.44  0.66

E  15  3.31  1. 72  0.41

R  67  8.23  2.68  0.11

E  16  6.86  1.27  0.73

R  19  - 5.07  1.29  - 0.21

E  7  3.21  0.93  0.66

R  11  - 5.55  1.70  - 0.54

E  72  21. 34  5.57  0.31

R  17  - 40.18  10. 03  - 2.84

E  139  83. 10  11. 07  0.52

- 1 2 0 0

- 1 0 0 0

- 8 0 0

- 6 0 0

- 4 0 0

- 2 0 0

0

2 0 0

4 0 0

6 0 0

8 0 0

Jan-91

Jul-91

Jan-92

Jul-92

Jan-93

Jul-93

Jan-94

Jul-94

Jan-95

Jul-95

Jan-96

Jul-96

Jan-97

Jul-97

Jan-98

Jul-98

Jan-99

Jul-99

Jan-00

Jul-00

Jan-01

The absolute return in restrictive periods and expansive conditions (table 11) are 21

percent (average weekly return of - 0.08% ) and 48 percent (average weekly return of

0.51% ) respectively, indicating that restrictive conditions are bad news for stocks and

expansive conditions are good news for stocks.  The average standar d deviation of

stock returns in restrictive conditions and expansive conditions is 2.2% and 2.8%

respectively.  Stock returns thus seems to be more volatile in expansive t han in

restrictive monetary conditions.  It is also interesting to note that the vola tilit y in stock

returns has increased over the st udy period (see table 12).

Table 13:  Stock returns in the expansive and restrictive monetary conditions as

proxy by the MCI

The absolute return in restrictive periods and expansive conditions (t able 12) are

11. 11 percent (average weekly return of  0.78% ) and 52.94 percent (average weekly

return of 0.98% ) respectively, indicating that stock returns are less in restrictive

conditions t han in expansive conditions.  The aver age standard deviation of  stock

returns in restrictive conditions and expansive conditions is 3. 94%  and 5.02%

respectively.  Stock returns thus seems to be more volatile in expansive t han in

restrictive monetary conditions.  It is also interesting to note that the volatilit y in stock

returns has increased over the st udy period (see table 13).  .  These results confirm

the results obtained earlier (see table 12)

                               Expansive

                                                (E) or

                               Restrictive

                                                         (R)

                                conditions

Number of

weeks

%  Return

over the

pe riod

Standard

deviation of

weekly

returns in %

Average

weekly %

return

                                                              E  44 months  125.86  2.72  1.98

                                                              R  16 moths  20. 97  4.59  1.30

                                                              E  9 months  0.35  4.84  0.09

                                                              R  6 months  1.24  3.28  0.26

                                                              E  49 moths  32. 62  7.51  0.86

fact the change in monetary conditions and stock returns.  Employing the first
differences of the times series will thus contrib ute to the effectiveness of  this study
and will give results that are not spurious.

5.6  Conclusions

The methodology being used in this study is consistent wit h that being used in
previous studies.  The methods of analysis were first used in analyzing the US
environment.  The variables, i.e. interbank call rate and the nominal eff ective
exchange rate, being used are also consistent of that being used in the previous
studies.    This study utilizes the interbank call rate and a Monetary Conditi ons Index
to describe alternative monetary conditions in South Af rica.  T he MCI incorporates
the interbank call rate and the nominal effective exchange rate of the rand.  The
interbank call rate and the MCI will be used as substitutes in determining domest ic
monetary conditions.

The results, obtained in this chapter, suggest that S outh African monetary conditions
were more expansive than restrictive for the study period.  Changes in the interbank
call rate rate were mostly moderate.    The absolute and ave rage returns on stock are
much greater in expansive conditions than in restrictive conditions, i.e. stock perform
better in expansive monet ary conditions.  Stock returns also seems to be more
volatile in expansive than in restrictive monetary conditions.

Testing for stationarity yielded results indicating that all three variables are indeed
non - stationary.  The variables thus have to be transf ormed to allow statistical
inf erence.

6.1  Introduction

Economic theory is typically crisp and unam biguous.  Dependent and independent

variables are identif ied, a functional f orm is specif ied and, in most cases, at least a

qualit ative statement is made about the effects that occur when independent

variables in the model change.  It is important to remem ber that a model is only a

simplification of reality, implying that it is very optimistic to expect an exact

correspondence between a model and its real world counterpart.

Not withstanding the oversimplicit y of the construction and interpretation of  model s it

is still useful to use econometrics to determ ine the relationship between economic

variables.  The aim of this study, as mentioned in the introduction, is to determine the

whether or not a relationship between monetary conditions and stock returns in South

Africa exists and if so, the nature of the relationship.  Economic theory suggests that

a relationship can and do exist, but it does not really tell us any thing about the nature

and magnitude of the relationship.  Econom etric analysis of this relati onship will be

used to supply evidence in support of the theory or to reject the theory.

This study utilizes econometric techniques in analyzing t he relationship between

domestic monetary conditions and stock returns.  The relationship will not only be

a nalyzed f or 1991 to 2001, but also f or the period March 1998 to 2001.  The reason

being that the conduct of monetary policy in Sout h Africa changed in March 1998.

The current refinancing procedures was introduced to address certain weaknesses

experienced wit h the previous system.  In particular the eff iciency of the operational

procedures was improved to increase the efficiency of the money market, thus

ensuring the rapid transmission of monet ary policy.

CHAPTER 6

                                                                                                                ECO NOMET RIC ANALYSIS AND MODELING

6.2  Graphical analysis of the variables

In grap hically examining the relationship between the interbank call rate and stock
returns (see figure 10) and the MCI and stock returns (see figure 11) it seems that an
inverse relationship exists.

Figure 10:  Graphical comparison bet ween  the interbank call ra te and stock returns

            2000

            4000

            6000

            8000

10000

8

10

12

14

16

18

20

22

                                   1/05/91 11/05/94 9/05/98

ALSHI40 CALL_RATE

Figure 11:  Graphical comparison bet ween  the MCI and stock returns

                                           1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

                   75

                   80

                   85

                   90

                   95

               100

                                                                         MCI Alsi40

    The relationship is in both cases clear from 1991 to the end of 1993 and from 1998 to

    2001.  T he relationship f rom 1994 to 1998, however, seems somewhat blurred

    beca use both variables seem to have a positive trend but with inverse short - term

    movements.  The true relationship f or the particular period is thus somewhat

    uncertain.

    The negative relationship is much more apparent when comparing the cyclical

    behaviour of the variables (see figures 12 and 13).

10
  The cyclical component also

    seems much more st ationary that the time series.  W e have test ed f or stationarity

    (page 68) thus conf irming the previous findings of non - stationarity.  The cyclical

    component respectively  represents the change in monetary conditions and stock

    returns.

    Figure 12:  Cyclical components of the interbank call rat e and stock returns

-2000

-1000

                                          0

       1000

       2000

-4

-2

0

2

4

                              1/05/91 11/05/94 9/05/98

ALSHI40C CALL_RATEC

    10
               The Hodrick - Prescott Filt er was used t o det ermine t he cyclical and trend component s of th e

    variables.

     Figure 13:  Cyclical components of the MCI and st ock ret urns

-2000

-1000

                                      0

      1000

      2000

-4

-2

0

2

4

                                                  91 92 93 94 95 96 97 98 99 00 01

ALSI40C MCIC

     The long - run trend behaviour of the variables suggests that monet ary conditions lead

     changes in stock ret urns (see figures 14 and 15).   Stock returns thus seem to react

     to changes in monetary conditions.

     Figure 14:  Long - run behaviour of the interbank call rate and stock returns

                 2000

                 4000

                 6000

                 8000

     10000

8

10

12

14

16

18

20

                                       1/05/91 11/05/94 9/05/98

ALSHI40T CALL_RATET

Figure 15:  Long - run  behaviour of the MCI and stock returns

 2000

 3000

 4000

 5000

 6000

 7000

 8000

 9000

70

80

90

100

110

                                                91 92 93 94 95 96 97 98 99 00 01

ALSI40T MCIT

6.3  Estimating the Regression E quation

11

Regression is the study of relationships among variables, a principal purpose of

which is to predict, or estimate the value of one variable from known or assumed

values of other variables related to it.

OLS will be used t o estimate the behavioral functions.  The time series data for the

interbank call rate, t he MCI and Alsi40 are non - stationar y.  It is thus important to work

wit h the first diff erences of the variables, whi ch is also the change in monetary

conditions and stock returns. Stock returns associated with monet ary conditions are

examined by estimating the regression equation:

 û 6

                                                                    t

                                                                         =

                                                                                                  a
                                                                                                             +
b
û ’

t

 +

Î

t

  (0

<
b >
1)     (eq 7)

11

           It  is import ant  t o not e that equations 7, 8, 10 and 11 represent  t he f irst diff erences of t he variables

as determined in PcGive.

W here S

                                                                t

                                                                    the local weekly st ock return, mea sured in local currency, and D
t

is the
weekly int erbank call rate. The data is in logs.

Table 17:  Results of the  regression equation; 1991 - 2001

The inverse relationship between the two variables are indicated in the equation (see
table 17), i.e. a  one percent increase (decrease) in the int erbank call rate will lead to
a 0.29 percent decrease (increase) in st ock returns.   The R^2 indicates that 6.9
percent of the variation in stock ret urns can be explained by changes in the interbank
call rate.  Ch anges in the interbank call rate,  i.e. monetary conditions, thus inversely
contribute to t he changes in stock returns, albeit smaller than expected.

Table 18:  Results of the  regression equation; 1998 -  2001

Comparing the results of the regression equation in table 18 with table 17 indicates
clearly that the relationship bet ween t he variables have increased over the study
period, i.e. a one percent increase (decrease) in the interbank call rate will lead to a

0.46 percent (against 0.29 percent ion t able 17) decrease (increase) in stock returns .

The R ^2  indicat es that 12 percent (against 6. 9 percent in table 17) of the variation in
stock returns can be explained by changes in the interbank call rat e.  These results

            Modelling DLAlsi40 by RLS: 1991 to 2001

            Variable     Coefficient    Std.Error  t - value  t - prob PartR^2

            Constant       0.0090689    0.0053117    1.707  0.0903  0.0233

            DLCall - Rate     - 0.29082     0.096274   - 3.021  0.0031  0.0696

            R^2 = 0.0695882  F(1,122) = 9.1247 [0.0031]  \ sigma = 0.0589014  DW = 1.96

            RSS = 0.4232638406 for 2 variables

            Modelling DLAlsi40 by RLS: 1998  to 2001

            Variable     Coefficient    Std.Error  t - value  t - prob PartR^2

            Constant       0.0039263     0.012859    0.305  0.7618  0.0024

            DLCall - Rate     - 0.46615      0.2074 8   - 2.247  0.0306  0.1173

            R^2 = 0.117256  F(1,38) = 5.0476 [0.0306]  \ sigma = 0.080035  DW = 2.24

            RSS = 0.2434126325 for 2 variables

are in support of the findings of S ourial (2001) that monetary aggregates are

becoming more important/significant in stock market perf ormance.  This results also

conf irm the popular believe that the importance and potency of monetary conditions

in South Africa and internationally are increa sing. The results are not consistent to

that by Conover, Jensen and Johnson (1999) that indicates that South African stock

returns appear unrelated to local monetary conditions, as discussed in chapter 4.2

page 35.   Their result s of their study, however, only indicate the relationship between

local monetary conditions and local stock returns f rom 1956 to 1995, which f urther

supports the argument (as indicated in tables 17 and 18) that the

importance/signif icance of monet ary conditions in influencing/determ ining stock

market perf ormance in South Africa has increased.

The above regression equations have as its independent variable the act ual values of

the changes in the interbank call rat e.  Stock returns associated with monetary

conditions can also be e stimated by estimating the regression equation:

                                     û 6

                                                          t

                                                               =

                                                                                        a
                                                                                                   +
b
û Ð

t

+

Î

t

 (0

<
b >
1)      (eq 8)

W here S

                                                                 t

                                                                     the local weekly stock return, measured in local currency, and Ð

t

 is a

weekly dummy variable equal to one if the monetary authority is pursuing a restrictive

monetary policy and zero if monetary policy  is expansive.    This method is consistent

of the method employed by Conover, Jensen and Johnson (1999).

Table 19:  Results of the  regression equation; 1991 -  2001

            Modelling DLAlsi40 by RLS: 1991  to 2001

            DLAlsi40 = +0.002273   - 0.01487 DDumm y

            (T - value)      (2.064** )         ( - 2.659* *)

            R^2 = 0.0129481  F(1,539) = 7.0706 [0.0081]  \ sigma = 0.0256188  DW  = 1.76

            RSS = 0.3537585061 for 2 variables

6.5  Cointegration Analysis

B y using differenced variables we will be able to avoid the spurious regression
problem, but it will also remove any long - run information.  In modeling time series
dat a we n eed to retain this long - run information, thus while we must avoid non -
stationarity, long - run information must not be excluded.

A non - stationary variable will tend to wander ext ensively, but some pairs of  non -
stationary variables can be expected t o wander in such a way t hat they do not drift to
far apart, thanks to equilibrium f orces that will tend to keep them together.  Such
variables are said to be cointegrat ed, i. e.  although individually they are I(1), a
particular linear combination of them is I(0).  T he cointegration combination is
interpreted as an equilibrium relationship since it can be shown that variables in the
error correction term in an Error Correction Model (ECM) must be cointegrated, and
vice versa, that the cointegrated variables must have an E CM represent ation

(Kennedy, 1998:253).  Most tests for cointegration take the form of  a unit root test
applied to t he residuals resulting f rom est imation of  the cointegrating (long - run
equilibrium) relationship.

This study will utilize the maximum lik elihood method of coint egration analysis
developed by Sören Johansen (Doornik and Hendry, 1997: 60).

The results f rom the coint egration test (table 23) suggest that no long - run equilibrium
relationship between the interbank call rate and Alsi40 exist.   Fu rther analysis of the
relationship seems necessary because it seems strange to think of these t wo
variables not having a long - run relationship.   An explanation of the results obt ained
in table 23 might be found in our previous regression analysis where it  became clear
that monet ary conditions only started playing a significant role in economic policy and
thus in inf luencing st ock market performance in early 1998.  T his, as mentioned
earlier, can mainly be explained by the SARB changing its refinancing proc edures to
more ef fectively transmit monet ary conditions.

Table 23:  Cointegration analysis 1991 t o 2001

The results f rom the coint egration test, but only from 1998, (table 24) indicates that a

long - run equilibrium relationship indeed exists.  Th is confirms the already proven

argument of the recent  interaction between monetary conditions and stock returns.

Table 24:  Cointegration analysis 1998 t o 2001

The cointegration vect or (first graph of figure 16) looks fairly stationary confirming  the

theory that although the variables might individually be I(1) a stationary relationship

bet ween the two non - stationary variables can and does exist.  The actual and fitted

values are reasonably close and the eigenvalues are relative constant, thus mor e

support of a long - run equilibrium relationship.

            eigenvalue     loglik for rank

                                - 2149.72   0

                 0.0141 505      - 2145.91   1

                0.00459905      - 2144.68   2

            Ho:rank=p  - Tlog(1 - \ mu)   using T - nm   95%  - T \ Sum log(.)  using T - nm  95%

             p ==  0        7.625        7.425    14.1      10.09        9.827    15.4

             p <=  1        2.466        2.402     3.8      2.466        2.402     3.8

                eigenvalue     loglik for rank

                                - 745.471   0

                  0.115904      - 734.877   1

                 0.0247768      - 732.719   2

            Ho
                               :rank=p  - Tlog(1 - \ mu)   using T - nm   95%  - T \ Sum log(.)  using T - nm 95%

            p ==  0        21.19**      19.71*   15.7       25.5**      23.72*   20.0

            p <=  1        4.315        4.014     9.2      4.315        4.014     9.2

          Figure 16:  Cointegration graphics

1999 2000 2001

-1000

                             0

     1000

     2000

                                                                          vector1

1999 2000 2001

     6000

     8000

                                                                          fitted ALSI

                                                                                                           1999 2000 2001

                         .1

                         .2

                         .3

                                                                          mu1

          The long run equilibrium relationship being (& 2= - 1):

                                                           ALSI          IB    Constant

                +1.0000     - 235.60      10428.

          The results f rom the coint egration te st (t able 25) suggest that no long - run equilibrium

          relationship between the MCI and Alsi40 exist.  The results obtained in table 21 and

          22, however, suggest t hat t he MCI is growing in importance as an indicator affecting

          stock returns.  Furt her analysis is  thus needed.  The results f rom the cointegration

          test, but only from 1998, (table 26) indicat es that a long - run equilibrium relationship

          indeed exists.  This conf irms the already proven argument of  the recent interaction

bet ween monetary conditions and st ock returns.  The results also support the

argument (as already stated) that the usef ulness of a MCI as a proxy f or monetary

conditions in influencing stock market behavior has grown in importance.  The

results, also, seems to suggest that the importance o f the exchange rat e as an

variable aff ecting stock market returns has increasing.

Table 25:  Cointegration analysis 1991 t o 2001

Table 26:  Cointegration analysis 1998 t o 2001

The long run equilibrium relationship being (& 2= - 1):

                                                 Alsi40         MCI    Constant

      +1.0000     - 15.654      6968.3

The coint egration vect or (see figure 17) looks fairly stationary confirming t he theory

that although the variables might individually be I(1) a stationary relationship between

the two no n - stationary variables can and does exist.  The actual and fitted values are

            Cointegration analysis 1991 to 2001

             eigenvalue     loglik for rank

                                - 930.879   0

                  0.111987      - 923.812   1

                 0.0284967      - 922.092   2

            Ho:rank=p  - Tlog(1 - \ mu)   using T - nm   95%  - T \ Sum log(.)  using T - nm  95%

             p  ==  0        14.13        12.71    15.7      17.57         15.8    20.0

             p <=  1         3.44        3.093     9.2       3.44        3.093     9.2

            Cointegration analysis 1998 to 2001

                                                           eigenvalue     loglik for rank

                                - 314.900   0

                  0.359123      - 306.224   1

                  0.145664      - 303.154   2

            Ho:rank=p  - Tlog(1 - \ mu)   using T - nm   95%  - T \ Sum log(.)  using T - nm  95%

             p ==  0        17.35*       12.01    15.7      23.49*       16.26    20.0

             p <=  1         6.14        4.251     9.2       6.14        4.251     9.2

           reasonably close and the eigenvalues are relative constant, thus more support of a

           long - run equilibrium relationship.

           Figure 17:  Cointegration graphics

                              1998 1999 2000 2001

-2000

-1000

                              0

      1000

                                                                           vector1

                              1998 1999 2000 2001

      6000

      8000

                                                                           fitted Alsi40

                              1999 2000 2001

                          .2

                  .25

                          .3

                                                                           mu1

6.6  Impulse Respon se Function

An impulse response function traces the effect of a one st andard deviation shock to

one of the innovations on current and f uture values of the endogenous variables, i.e.

the effect to stock returns wit h a disturbance to domestic monetary condi tions.  A

shock to the i - th variable directly af fects the i - th variable, and is also transmitted to all

of the endogenous variables through t he dynamic structure of the VAR.   Consider a

simple bivariat e VAR(1):

                                               X =
                                                                           .
                                                                                     11

                                                                                                 X
                                                                                                            t - 1

                                                                                                                         +
.
12

Z
t - 1

� /
1,t

                                               Z =
                                                                           .
                                                                                    21

                                                                                                 X
                                                                                                           t - 1

                                                                                                                        +
.
22

Z
t - 1

� /
2,t

A change in
                                                                                          /
                                                                                                    1,t

                                                                                                                        will immediately change the value of  current X.  It will also change

all future values of X and Z since lagged X appears in both equations. If  the

innovations,
                                                                                           /
                                                                                                     1,t

                                                                                                                         and
/
2,t

 in our exa mple, are uncorrelated, interpretation of the

impulse response is straightf orward.
/
1,t

 is the innovation for X and
/
2,t

 is the

innovation f or Z. The impulse response functions f or
/
2,t

 measures the effect of  a

one standard deviation of  Z on current and f u ture X and Z.

The innovations are, however, usually correlated, so that they have a common

component, which cannot be associated with a specific variable. A somewhat

arbitrary but common method of  dealing with this issue is to attribute all of the effect

of any common component to the variable that comes first in the VAR system.  It is,

however, only possible to determine the influence of  a monetary shock on stock

returns and whether or not stock returns will revert back to its mean af ter a statistical

si gnificant VEC model has been estimated.

An unrestricted VAR does not assume the presence of  cointegration.  This st udy has,

however, determined that a cointegration relationship between the two variables

exists, but only from 1998 onwards (page 62).  W e can thus impose cointegrating

restrictions among the variables in t he VAR, making possible the use of a vector error

correction (VEC) model.  It is, however, very important to note that the VEC

specification only applies to cointegrated series, i.e. the same inf ormation as f or an
unrestricted VAR should be provided.  The specification of  the exogenous intercepts
and trends should also be the same as in t he cointegration test.  W e must therefore
specif y a constant because a const ant was included in the coi ntegration analysis.

The VEC specif ication restricts the long - run behavior of the endogenous variables to
converge t o their cointegrating relationships while allowing a wide range of short - run
dynamics. The cointegration term is known as the error correct ion term since the
deviation from long - run equilibrium is corrected gradually through a series of  partial
short - run adjustments.

Estimating a VEC model composed of the interbank call rate and Alsi40 yields t he
following results (see table 27).

Table 27:  Vector error correction model

The VEC model being:

D(ALSI) =  -  0.1250974251* ( ALSI( - 1) + 236.5184938*IB( - 1) -  10335.2012 ) +

0.1565247686*D(ALSI( - 1)) + 0.1587952311*D(ALSI( - 2)) + 0.07919734181*D(ALSI( -

3)) -  0.003808536509*D(ALSI( - 4)) + 5 7.17963157* D(IB( - 1)) -  19.86682528*D(IB( - 2))

-  11.44954795* D(IB( - 3)) + 84.43434987*D(IB( - 4)) + 15.2582272   (eq  10)

                                                                                                                  Cointegrating Eq:

CointEq1

ALSI( - 1)

1

IB( - 1)

                                                                                                                        236.518493777

                                                                                                                        30. 4794775635

                                                                                                                        7.75992611043

C

                                                                                                                     - 10335. 2011979

            Standard errors & t - statistics in

            parent heses

  R - squared  0. 13227376 2586

  Adj.  R - squared  0. 08522836 41723

  Sum sq. resids  8602177.94 309

  S.E. equat ion  227.640833 452

  F - stat ist ic  2. 81161956 42

  Log lik elihood  - 1199. 87287053

  Akaike AIC  13. 7485553 47

  Schwarz SC  13. 9286964 83

  Mean dependent  18. 21875

 S. D. dependent  238.009242 415

Figure 18 and 19 graphically illustrates t he residuals obtained f rom the VEC model.

The residuals f or stock returns (Alsi40) look f airly st ationary.  Stationarit y of the

residuals are conf irmed with f ormal statistical tests (see table 28).  The results t hus

conf irm our previous f inding of a cointegration relationship between the interbank call

rate and st ock returns.  It also confirms the the ory that although the variables might

be of  the order I(1) a linear combination of them can be of the order I(0).

Figures 18 and 19:   Vector error correction residuals

                                                                     -8 0 0

                                                                     -6 0 0

                                                                     -4 0 0

                                                                     -2 0 0

                                                                                           0

                                                                          2 0 0

                                                                          4 0 0

                                                                          6 0 0

                                                                                   1 / 0 6 / 9 8 1 2 / 2 2 / 9 8 1 2 / 0 7 / 9 9 1 1 / 2 1 / 0 0

A L S H I 4 0  R e si d u a l s

                                                                                      -1

                                                                                           0

                                                                                           1

                                                                                           2

                                                                                           3

                                                                                           4

                                                                                   1 / 0 6 / 9 8 1 2 / 2 2 / 9 8 1 2 / 0 7 / 9 9 1 1 / 2 1 / 0 0

I N T E R B A N K _ C A L L _ R  R e si d u a l s

Figures 21 and 22:   Vector error correctio n residuals

   -1000

             -500

                                        0

                    500

         1000

         1500

                                       98:01 98:07 99:01 99:07 00:01 00:07 01:01

ALSI40 Residuals

                                  -2

                                  -1

                                        0

                                        1

                                        2

                                        3

                                       98:01 98:07 99:01 99:07 00:01 00:07 01:01

MCI Residuals

   Table 30:  Normality test for VEC Residuals

   The effect of  a one standard deviation MCI innovation is demonstrated in f igure 23.

   Figure 23:  Response of Alsi40 to one S.D. MCI innovation

-100

           -50

                              0

                  50

       100

                                                1 2 3 4 5 6 7 8 9 10 11 12

                        Normalit y test for Var10

                        Sample size 41: 1998  to 2001

                        Mean                   0.000000

                        Std.Devn.            413.423708  (using T - 1:      418.559603)

                        Skewnes s               0.335932

                        Excess Kurtosis       - 0.298782

                        Minimum             - 777.234317

                        Maximum             1002.899427

                        Normalit y Chi ^2(2)=    0.98587 [0.6108]

                        (asym ptotic form of normality test: 0.92365)

It is clear that a monetary shoc k initially has a signif icant eff ect on stock ret urns.  The
disturbance influences stock returns immediately and is this ef fect positive.  Stock
returns decrease very dramatically after a two period lag.   It is also interesting to
not e that stock returns do not revert back to its long run mean, but levels out  at a new
mean that is considerable lower than the level prior the shock.

6.7  Conclusions

The relationship bet ween domestic monetary conditions and stock returns is
analyzed for from the period 1991 to 2001, but also from 1998 to 2001, because of
the profound changes that was made in the refinancing procedures of the South

African Reserve Bank.  The new procedures were primarily implemented to more
effectively transmit monetary signals and policy.

Th e econometric evidence suggests t hat an inverse relationship bet ween monetary
conditions and stock returns exists and is this relationship more
meaningful/significant since 1998.  The significance of monetary conditions in
affecting/determining stock retur ns more than doubled since the introduction of the
current ref inancing procedures.

Cointegration analysis suggests that a stable long - run equilibrium relationship (an
inverse relationship) between the two variables exist, but only from 1998.  This
equilib rium relationship indicates that the two variables will not drift to fare f rom one
another over time, i.e. they will tend to behave consistent with one another over time
and not deviate f rom this long - run equilibrium relationship.

Statistical tests also c onclude that monet ary conditions are indeed significant in
explaining some changes in stock returns and that the error correction term is indeed
stationary.  The VEC model developed seems to suggest that a monetary shock

(eit her through an int erbank call r ate or MCI innovation) have a long - term ef fect on
local stock returns, i.e. stock do not revert to its equilibrium path following a monetary
conditions shock.

7.1  Introduction

Theory and empirical evidence suggest that an inverse relationship betwee n

monetary conditions and stock ret urns exist.   Most of  these studies were, however,

conducted in developed countries.  This study for South Africa seems to conf irm the

believe that this inverse relationship is also applicable for South Africa and ot her

de veloping countries, albeit a relative new relationship compared to the situation in

developed countries.

7.2  Main f indings of this paper

Monetary conditions are a broad concept that reflects the perceived stance of the

monetary authorities of  a country.   It ref lects the underlying demand and supply for

liquidity in the economy, i.e. the demand and supply for money and credit.  Monetary

conditions incorporate those variables such as the exchange rate, which are

generally deemed to be part of  the monetary sphere but are not directly controlled by

the central bank.     S hort - term interest rates are used in S out h Af rica as the primary

indicat or of the underlying monetary conditions.  The Bank of  Canada includes not

only short - term interest rates but also an e xchange rate variable in determining

monetary conditions.  The const ruction of a monetary conditions index, similarly to

that being used in Canada, for S outh Africa has not yet found favor with the

aut horities.

 A monetary conditions index for Sout h Af rica can, however, be constructed,

incorporating a short - term interest rat e (the interbank call rat e) and an exchange rate

variable (nominal effective exchange rate of the rand).  T he use of  an MCI in

CHAPTER 7

SUMMARY AND CO NLUSIO NS

conjunction with a short - term interest rat e, like the i nterbank call rate, can only give a
more ef fective measurement of domestic monetary conditions.

This study utilizes the interbank call rate and a MCI as proxy for South African
monetary conditions.  An eff ective interbank call rate ensures effective prici ng in the
money market.  It should also be very sensitive to changes in the repo rate and
should also reflect underlying liquidity conditions (money market shortage) in the
econom y.  The interbank call rate is a market - orientated rate reflecting the underl ying
liquidity needs better that t he other short - term interest rates, thus it is a good proxy
for local monetary conditions.  T he exchange rate channel, in a small open econom y
wit h a f lexible exchange rat e regime, plays an important role in the overall li quidit y of
the financial system.   An MCI f or South Africa combines the short - term interest rate
and the exchange rate into a summary index, thus variables that influences liquidit y,
aimed at capturing the developments in the domestic monetary sphere.

Th eory suggests that it is very unlikely for monetary conditions not to have any
linkages with stock returns and stock market perf ormances.  Monetary conditions
have a very important effect and f unction in any econom y.  The behaviour and
perf ormance of the e conom y, on the other hand, have a very important effect and
relationship with the perf ormance of the stock market and thus stock returns.  The
monetary transmission mechanisms (in all its forms) provide a theoretical background
and rationale by which chang es in the money supply (liquidit y and thus monetary
conditions) are transmitted to real economic variables.

The real econom y, as influenced by monetary conditions, has an effect on stock
markets and therefore stock returns.  The strength and direction of causalit y might
not always be that clear, but the fact remains that a relationship does exists and that
stock returns are inf luenced by economic behavior.  It seems logical to think that that
stock returns will increase (decrease) in periods of  economic pr osperity (depression).

It hence can be argued that a relationship/linkage bet ween monetary conditions and

stock returns indeed exists.  Monetary conditions through its effects on economic

perf ormance affects stock returns, for exam ple increasing interest rates will tend to

decrease economic growth and activity which in t urn will tend to ef fect stock ret urns

negatively, i. e. depression stock returns.

Previous studies on the linkages/relationship bet ween monetary conditions and stock

returns (US and other d eveloped countries) found that an inverse (negative)

relationship indeed exists.  Expansive monetary conditions leads to higher ret urns

and restrictive monet ary conditions produces lower stock returns.   The results of  a

study for South Africa indicates tha t domestic stock returns (1956 - 1995) are more

closely correlated to US monetary conditions that local monetary conditions, i.e. local

monetary conditions are not significant in explaining local stock returns.

This study examines, for the relationship betw een monetary conditions as proxied by

the interbank call rate and stock returns, weekly data from 5 February 1991 to 19

May 2001 and monthly data (January 1991 to May 2001) in examining t he

relationship between monet ary conditions as proxy by an MCI and st ock returns.  T he

methodology used is consist ent of  that used by previous st udies.

In analyzing monetary conditions, as proxied by the interbank call rate, and stock

returns this study found t hat Sout h Africa had 11 restrictive and 11 expansive

periods.   It also seems that South Africa has longer expansive than restrictive

periods.  A twenty - five - basis point change occurs the most frequent, implying that

absolute changes is in the lower rage.  The average stock returns in expansive

periods are more (abou t double) than the returns in restrictive periods (48%

compared to 21% ), conf irming the notion that lower (higher) interest rat es are indeed

good (bad) news for stock markets.  Stock returns also seems to be more volatile in

expansive t han in restrictive m onetary conditions.

In analyzing monetary conditions, as proxy by an MCI, and stock returns this study

found that South Africa had 3 expansive and 2 restrictive periods.  The expansive

periods were also longer than t he restrictive periods.  Monetary condi tions expanded
on average 9.9% per expansionary period compared to 4.7%  per restrictive period.

Stock returns were less in restrictive conditions than in expansive conditions.  The
absolute return in expansive periods was 52.94% compared t o 11. 11%  in rest rictive
periods.

Testing the dat a give evidence that the time series are not normally distributed.  The
variables are indeed I(1), making it not desirable to use t he time series in an OLS
regression analysis because the results will tend to be unreliable .  Using non -
stationary variables will result in spurious results and unreliable results.   The first
differences of the time series must theref ore be used in the regression analysis.

The conduct of monetary policy in South Africa has changed in March 199 8 to
address the weaknesses of the then system.  The changes was made and
implemented to increase the efficiency of the money market so increasing the
effectiveness of monetary policy in Sout h Af rica.  The Asian and Russian crises also
happened during 1997  and 1998, giving new emphasize on exchange rates and its
role in affecting domestic economies and monetary conditions.  This study thus
analyzes the linkages/relationship for the period 1991 to 2001 and 1998 to 2001.

This study made use of econometric techniques and models in analyzing the
linkages/relationship between domestic monetary conditions (proxy by t he interbank
call rate and an MCI) and stock returns.   The overall relationship is negative, but is
the relationship moderate to weak.  The invers e relationship are also more apparent
in expansive than in restrictive monetary conditions.

The results of the regression equations indicate that a statistically significant negative
relationship between monetary conditions and stock returns exists an d that the
relationship has strengthened over time.  The results of this research thus support
the f indings of previous studies (chapter 4 page 36).  The results of this study are,
however, in contradiction but also in support of the results of  a previous study for

South Africa.  It is in contradiction because a statistical signif icant relationship does

exist and it is in support of the finding that the relationship has strengthened over

time.  Domestic monetary aggregates are thus becoming more significant  in stock

market perf ormance and thus stock returns.

The results of  a cointegration analysis suggest that a long - run equilibrium relationship

bet ween monetary conditions and stock ret urns exist, but only from 1998, thus f urther

support of the argument tha t monetary aggregates are indeed becoming more

significant since 1998.  Monet ary conditions (as proxied by t he interbank call rate and

an MCI) will thus not deviate from its long - run equilibrium relationship.  Confirming

that a cointegration relationship e xists makes it possible to construct an error

correction model.  T he vector error correction term is st ationary thus any deviation

from the long - run equilibrium will gradually be corrected through a series of partial

short - run adjustments.

The VEC model a llows the use of impulse - response analysis, i.e. determining the

inf luence and magnitude of a monetary shock on stock returns.  It seems that a

monetary shock initially has a very small impact.  Stock returns, however, decreases

drastically after a f ew wee ks and it also seem that stock returns does not revert to its

mean.   A monetary shock thus has a long - run ef fect on stock returns.

7.3  Conclusions

This study attempted to explore the linkages between domestic monetary conditions,

as proxy by the interba nk call rate and an MCI, and stock returns.  The empirical

investigation was conducted by using econometric techniques and models.

Domestic monetary conditions did not have a signif icant impact on stock market

perf ormance up to 1998.  Post March 1998 resu lts provide new evidence of the

interrelation bet ween domestic returns and monetary conditions.   It is clear that there

is a direction relationship from monetary conditions to the stock market.  The

transmission of monetary conditions being through the cr edit and exchange rate

channels.

10.  Doornik J.A. & Hendry, D.F., (1997). ^ Modeling Dynamic Systems Using

PcFiml 9.0 for W indows ~. Thomson Business Press

11.  Du Plessis, P.G., (1997). ^ Die Beleggingsbesluit 4
ed
 uitgawe ~. J.L. van Schaik,

Pretoria.

12.  Ericss on, et al., (2000). ^ Interpreting a Monetary Conditions Index in economic
policy ~.

                                                      www. norges - bank. no/ publik asjoner/ skriftserie/skrift serie - 28/ art ikk el - 04. pdf

13.  Faure, A.P., (1998). ^ Understanding the Money Market shortage ~.  Occasional

Research Papers , Alexander Paterson Faure INC.

14.  Fazzari, S. M., Hubbard, G.R. & Petersen B.C., (1988).  ^ Financial Constraints
and Corporate Investment ~. Brooking Papers on Economic Activity 1, pp 141 - 206.

15.  Friedman, M., (1968). ^ The Role of Monetary Policy ~.  The American Economic

Review, Volume LVIII March, Number 1 pp1 - 17.

16.  Freedman, M., (1995). ^ The Role of Monet ary Conditions and the Monetary

Conditions Index in the Conduct of Policy ˘  Le Rôle des Conditions  Monétaires et
de l’Indice des Conditions  Monétair es dans la Conduite de la Politique". Bank of

Canada Review -  Revue de la Banque du Canada, Aut umn, pp. 53 - 9.

17.  Gerlach, S. & Smets F., (2000). ^ MCIs and Monetary Policy ~. European

Economic Review 44, pp 1677 - 1700.

18.  Gertler M, et al., (1998). ^ Asse t Prices and Monetary Policy: Four Views ~.

Bank of  International S ettlements, Cent er for Economi9c Research, Switzerland.

19.  Gidlow, R.M. ^ Instruments of Monetary Policy in S outh Africa ~.

ww w.finf orum.co. za?ecpolicy/impcont s. ht m

20.  Goodhart, C.A.E., (1970 ). ^ The Importance of Money ~.  Bank of England

Quarterly Bulletin, 10 June, 159 ˘  198.

21.  Goodhart, C.A.E., (1996). Price stability and f inancial fragilit y. In Sawamoto,

K., Nakajima, Z & Taguchi, H. (eds), ^ Financial stability in a changing environment ~.

Ba singstoke; Macmillan.

22.  Gottschalk, J., (2001). ^ Monetary Conditions in the Euro Area: Usef ul

Indicators of A ggregat e Demand Conditions? ~. Kiel W orking Paper, Kiel Instit ute of

W orld Economics.

23.  Hair, F. et al., (1998). ^ Multivariate Data Analysis 5
t
ed
edition~. Prentice Hall,

New Jersey.

24.  Hataiseree, R., (1998). ^ The Roles of Monetary Conditions and the Monetary

Conditions Index in the Conduct of Monetary Policy: The Case of Thailand under t he

Floating Rate Regime ~.
ww w. bot.or.th/ bot homepage/ databan k/ Art iclesAn dPublicat ions/

Art icles/Bullet inArticles/ Q3 - 98 - Art 1.pdf

25.  Haubrich, J.G., (1997). ^ Stock Market Fundamentals ~. Economic Commentary,

ww w.clev.frb.org?research/com97/ 0115.html

26.  Hugo, C.J., (2001). ^ P roposals to Improve t he Functioning of the South African

Reserve Bank ś Refinancing System and the Interbank Market ~. SA Reserve Bank

ww w.resbank. co. za/MMP/Refinanci ngSyst emsDoc. pdf

27.  Jensen, G.R. & Johnson, R.R., (1993). ^ An examination of Stock Price

Reactions to Discount Rate Changes under Alternative Monetary Policy Regimes ~.

Quarterly Journal of Business and Economics 32, pp 26 - 51.

28.  Jensen, G.R. & Johnson , R.R., (1995). ^ Discount Rate Changes and Security

Returns in the US, 1962 - 1991 ~. Journal of Banking and Finance 19, pp 79 - 95.

29.  Jensen, G.R., Mercer,  J.M. & Johnson, R.R., (1996). ^ Business Conditions

Monetary Policy and E xpected Security Returns ~. Journa l of Financial Economics 40,
pp 213 - 237.

30.  JSE/Actuaries Indices,
ww w. jse. co.za/ informat ional/ indices/ act uaries_indices/ index.htm

31.  Kesriyeli, M & Kocaker, I.I., (19 99). Monetary Conditions Index: A  Monetary

Policy Indicator for T urkey ~. Central Bank of  the Republic of Turkey, Discussion

Paper No: 9908, July.

32.  Kennedy, P., (1998).  ^ A Guide t o Econometrics, 3
rd

 edition ~ Blackwell :

ht tp:/ /www.blackwellpub lishers. co.uk/asp/ book. asp?ref=0631200886

33.  Martin - Fagg, R., (2000). ^ Making sense of the Economy ~. Thomson Business

Press

34.  Mollentze, S.L., (1994). ^ The Monetary Transmission Mechani sm: The State of

Thought ~.  Bureau f or Economic Policy and Analysis, University of Pretoria.  W orking

Paper No 13.

35.  Mitter, M., (2001). ^ SARB more worried about weak rand? ~.

ww w. news24.com?News24/Finance/Feutures/0, 4186,2 - 8 - 133_107 6156, 00.ht ml

36.  Patelis, A.D., (1997). ^ Stock return Predictability: The role of monetary policy ~.

Journal of  Finance 52, pp 1951 - 1972.

37.  Pearce, D.K. & Roley, V.V., (1985). ^ Stock  Prices and Economic News ~.

Journal of  Business 58 pp 49 - 67.

38.  Pierce, D.G. & Tysone, S., (1985). ^ Monetary Economics: Theories, Evidence
and Policy 2
                                                                                     nd

                                                                                                    edition~.  Butterworths, London.

39.  Rose, P., (2000). ^ Money and Capit al Markets: Financial Insti tutions and

Instruments in a Global Marketplace ~. McGraw - Hill, Boston.

40.  Rozeff , M., (1974). ^ Money and stock prices:  Market efficiency and the lag in

effect of monetary policy ~.  Journal of  Financial Economics 1, pp 245 - 302.

41.  SA Reserve B ank, Various s ites, articles, data and information, SA Reserve

Bank,
                                            www. resbank. co. za/

42.  SA Reserve Bank, (2001). ^ Monetary Policy Review ~ October 2001.

43.  Smets, F., (1995). Financial asset prices and monetary policy.  In: Lowe, P.

(Ed.), ^ Monetary P olicy and Inf lation Targeting ~. Reserve Bank of Australia, S ydney.

44.  Smets, F., (1997). ^ Financial Asset Prices and Monetary P olicy: Theory and

Evidence ~. W orking Papers No. 47, Bank of International Settlements, BASLE

45.  Smirlock, M. & Yawit z, J., (1985). ^ Asset  Returns, Discount Rate Changes and

Market Efficiency ~. Journal of Finance 40, pp 1141 - 1158.

46.  Sourial, M.S., (2001 ). ^Monetary conditions and Stock Market Returns: The

Case of Egypt ~.
                                                                                                                msh awky@idsc. gov.eg

47.  Taylo r, J.B., (1995). ^ The Monetary Transmission Mechanism: An Empirical

Framework ~.  Journal of  Economic Perspective, Volume 9 No 4 pp11 - 26.

48.  The Economist (2001). ^ A Blunt Tool: Is monetary policy less effective these

days? ~ Jun 28

                                                                                                  th

                                                                                                                www. economist . com

49.  W alters, S.S. & De Beer, B.C., (1999). ^ An indicat or of South Africa’s external

competitiveness ~.
ht tp://www.resbank. co.za/ Economics/ a rt icles/art 999/ art. ht ml#art 03

50.  W aud, R., (1970). ^ Public Interpretation of Federal Reserve Discount Rate

Changes: Evidence on the Announcement Effect ~.  Econometrica 38, pp 231 - 250.

Appendix A

ECO NOMETRIC AN ALYSIS OF TH E RELATIO NSHIP BETWEEN

STO CK RETURNS ( ALSI40)  AND THE NOMINAL EFFECTIVE

EXCHANG E RATE ( EFFEN) OF THE RAND

1.  Determining stationarity

W e have already determined that stock returns are I(1), i.e. the time series are not

stationary.  W e must, therefore, fi rst transform the time series, i. e. work with the first

difference of the variable (change in stock returns).  Employing the Augment ed

Dickey - Fuller Unit Root Test indicates that the trade weight ed exchange rate is also

I(1) (see table A1).

Table A1:  Uni t root test of the trade weighted exchange rate

Both variables thus have to be transf ormed to allow statistical inference.

2.  Graphical analysis of the variables

The graphical analysis (figures A1 - A3) seem s to suggest that an inverse relations hip

bet ween the variables exists.  This inverse relationship is, also, much more apparent

in the long run than in the short run.  The short run relationship between the variables

is uncertain, suggesting that the short run movements in stock prices are not

primarily influenced by the day - to - day fluctuations in the exchange rate.

          Unit - root tests for DLEffen (first difference of the log

          of the trade weighted exchange rate)

          The present sample is:  1992 to 2001

          \ sigma = 0.0246298  DW = 2.01  DW(DLEffen) = 1.91

          ADF(DLEffen) = - 3.614**

          Critical values used in ADF test: 5%= - 2.888 1%= - 3.49

          RSS = 0.05762968316  for 15 variables and 110

          observations

Figure A 1:  Graphical comparison between  the trade weighted exchange rate and
stock returns

                                         1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

             4.2

             4.4

             4.6

             4.8

                     5

             5.2

                                                                   LEffen LAlsi40

Figure A 2:  Cyclical components of  the trade weighted exchange rate and stock
returns

             -0.4

             -0.3

             -0.2

             -0.1

                 0.0

                 0.1

                 0.2

                 0.3

                                        91 92 93 94 95 96 97 98 99 00 01

LALSI40C LEFFENC

F igure A 3:  Long - turn trends of  the trade weighted exchange rate and stock returns

                   7.8

                   8.0

                   8.2

                   8.4

                   8.6

                   8.8

                   9.0

                   9.2

4.0

4.2

4.4

4.6

4.8

5.0

                                        91 92 93 94 95 96 97 98 99 00 01

LALSI40T LEFFENT

3.  Estimating the Regression E quation

The time series data for the trade weighted exchange rate of the rand and Alsi40 are

non - stationary.  It is thus important to work wi th the first diff erences of the variables,

which is also the change in the trade weighted exchange rate and st ock returns.

Stock returns associat ed with the trade - weight ed exchange rate are examined by

estimating the regression equation:

 û 6

                                                                    t

                                                                         =

                                                                                                  a
                                                                                                             +
b
û R

t

 +

Î

t

       (eq A1)

W here S

                                                               t

                                                                   the local monthly stock return, measured in local currency, and R

t
is the

trade - weighted exchange rate. The dat a is in logs.

Table A5:  Coin tegration analysis 1998 to 2001

The long run equilibrium relationship being (& 2= - 1):

                                                Alsi40       Effen    Constant

      +1.0000     - 90.352      11055.

This long run equilibrium relationship indicates an inverse long run relationship,
suppor ting the results of the graphical analysis in figure A1 and A2.

The cointegration vector (first graph of f igure A4) looks fairly stationary confirming the
theory that although the variables might individually be I(1) a stationary relationship
bet ween th e t wo non - stationary variables can and does exist.  The actual and fitted
values are reasonably close and the eigenvalues are relative constant, thus more
support of a long - run equilibrium relationship.

            Cointegration analysis 1998 to 2001

            eigenvalue     loglik for rank

                                - 252.266   0

                  0.465561      - 239. 422   1

                  0.162526      - 235.786   2

            Ho:rank=p  - Tlog(1 - \ mu)   using T - nm   95%  - T \ Sum log(.)  using T - nm  95%

             p ==  0        25.69**      10.65    15.7      32.96**      13.67    20.0

             p <=  1        7.272        3.015     9.2      7.272        3.0 15     9.2

      Figure A 4:  Cointegration graphics

                                                                                        1998 1999 2000 2001

2000

4000

                                                                      vector1

                                                                                        1998 1999 2000 2001

6000

8000

                                                                      fitted Alsi40

                          2000 2001

            .45

                     .5

            .55

                     .6

                                                                      mu1

      5.  I mpulse Response F unction

      Estimating a VEC model composed of the trade weight ed exchange rate of the rand

      and Alsi40 yields t he f ollowing results (see table A 6).

Table A6:  Vector error correction model

The VEC model being:

D(LALSI40) =  -  0.1533441197*( LALSI40( - 1) + 2.899702301* LEFFEN( - 1) -

21. 2726401 ) -  0.1070822065*D(LALSI40( - 1)) -  0.6464604602*D(LALSI 40( - 2)) -

0.3950372806*D(LALSI40( - 3)) -  0.8084558419*D(LALSI40( - 4)) -

0.7127059382*D(LALSI40( - 5)) -  0.4580917128*D(LALSI40( - 6)) -

0.61 60011164* D(LALSI40( - 7)) -  0.1784154983*D(LALSI40( - 8)) -

0.1101791699*D(LALSI40( - 9)) -  0.1631678381*D(LALSI 40( - 10)) -

0.02810514045* D(LEF FEN( - 1)) + 1.969163543*D(LEFFEN( - 2)) +

0.7835297883*D(LEFFEN( - 3)) + 0.9689404487*D(LEFFEN( - 4)) +

2.008137059* D(LEFF EN( - 5 )) + 2.605933889*D(LEFFEN( - 6)) +

1.366886539* D(LEFF EN( - 7)) + 0.8677056398* D(LEFFEN( - 8)) +

1.765396004* D(LEFF EN( - 9)) + 0.7556125952* D(LEFFEN( - 10)) + 0.1286158584

                       (eq  A2)

Figure A5 and A6 graphically illustrates the residuals obtain ed f rom the VEC model.

The residuals f or stock returns (Alsi40) look f airly stationary.  Stationarit y of the
residuals are conf irmed with formal statistical tests (table A7).  The results thus
conf irm our previous f inding of a cointegration relationship b etween the trade -
weight ed exchange rate of the rand and stock returns.  It also confirms the theory
that although the variables might be of the order I(1) a linear combination of them can
be of  the order I(0).

                            Cointegrating Eq:  CointEq1

                                              LALSI40( - 1)   1.000000

                                              LEFFEN( - 1)   2.899702

                                                                                           (1.11343)

                                                                                           (2.60429)

                                                                                   C  - 21.27264

                 Standard errors & t - statistics in

                 parentheses

R - squared   0.763358

 Adj.  R - squared   0.501807

 Sum sq. resids   0.066188

 S. E. equation   0.059022

 F - st at ist ic   2.918580

 Log likelihood   73. 61449

 Ak aike AIC  - 2. 517780

 Schwarz SC  - 1. 598302

 Mean depe ndent   0.010606

 S. D. dependent   0.083621

Figures A 5 and A6:   Vector error correction  residuals

        -0.10

        -0.05

               0.00

               0.05

               0.10

               0.15

                                       98:01 98:07 99:01 99:07 00:01 00:07 01:01

LALSI40 Residuals

        -0.06

        -0.04

        -0.02

               0.00

               0.02

               0.04

                                       98:01 98:07 99:01 99:07 00:01 00:07 01:01

LEFFEN Residuals

Table A7:  Stationarity test for LAlsi40 Residuals

                     Unit - root tests for Lalsi40 Residuals

                     The pr esent sample is:  1998to 2001

                     sigma = 0.0492346  DW = 1.74  DW(Lalsi40) = 2.017

                     ADF(Lalsi40) = - 4.032**

                     Critical values used in ADF test: 5%= - 2.942 1%= - 3.617

                     RSS = 0.07756955265  for 5 variables and 37 observations

The eff ect of a one standard deviation trade weighted exchange rate innovation on
stock returns is dem onstrated in f igure A 7.  It is clear that an exchange rate
disturbance initially has  no eff ect on stock returns.  The innovation only influences
stock returns after a two - lag period and is this ef fect positive.  Stock returns
decreases slightly, but increase gradually over a 4 to 6 period lag, but dramatically
decreases after an 8 period lag.   It is also interesting to note that it seems if  stock
returns tends to revert back to its long run mean.  Exchange rate shocks, therefore,
seems not to have a long run effect on stock returns.

Figure A 7:  Response of Alsi40 to one S.D. trade weight ed exchange rate
innovation

        -0.02

        -0.01

              0.00

              0.01

              0.02

              0.03

                                                     1 2 3 4 5 6 7 8 9 10 11 12

                                                                            Response of LALSI40 to One S.D. LEFFEN Innovation

CONCLUSIONS

The importance of the exchange rate of the rand in influencing stock market

perf ormance has increased over t he study period.  The variance in stock ret urns

explained by changes in the exchange rate has more t h an doubled over the study

period.

The long run relationship bet ween the variables seems to be of an inverse nature.

The short run relationship, on the other hand, seems to be positive.  There is a

def inite long run equilibrium relationship as indicated w ith the cointegration analysis,

but only from 1998.  The impulse - response analysis seems to support to above

findings, i.e. the f irst reaction by stock returns to an exchange rate innovation is

positive, thus a positive relationship in the short run.  Afte r a period of 8 months this

positive relationship changes into an inverse relationship.

It also seems that exchange rate shocks have no long - term effects on stock

perf ormances.

It is thus clear that the exchange rate has become an important variable in

inf luencing stock market returns.  This might primarily be because of the role and

weight rand - hedge stocks have on the overall performance of the Alshi40.