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CHAPTER 1

INTRODUCTION




1.1 PURPOSE OF THIS STUDY

The introduction of the Dellums-Wolpe Bill before the House of Representatives and
the Cranston Bitl before the Senate in tne United States in May 1988, is evidence of the
incrensing pressures to prohibit investment in South Africa. The Bills are in the main
identical and it is clear [rom the definitions that South African cquity shares are
affected by their pravisions. At (his stage there is no certninty that the Bills will
eventually be passed by Congress, although this would have been more likely had
Dukakis been elected as President. Nevertheless, the risk profiles of South African
cquities may realistically be assumed to have been adversely affccted since the
introduction of the Bills.

The purpose of this study is to test the efficiency of the Jobannesburg Stozk Exchange
by examining the impuct of the Dellums-Wolpe Bill {nd thus the Cranston Bill )
on mining share price behaviour,

Two-stage time-scrics methodology will be cmployed, The study should:
- indicate to management and the investing public the nature and extent of the

impact of the Dellums - Wolpe Bill on mining share prices, The main provision of
the Bill states that “a United States person may wot, directly or through a foreign

affitiate of that United States persan, make or hold any investment in South Africa’

provide investors with information regarding the likely impnet of the Bill in the
event of it being passed by the Congress of the United States; and

tost the efficicncy of the Johannesburg Stock Exchange with specific reference to
listed mining shares, in the semi - strong form.

Although it is expected 4 priori, that the Deilums-Wolpe Bill had 2 negative and
adverse impact on mining share price behaviour, it is quite possible that the the impact
was insignificant or contrary to expectations, in which case the informatinnal
efficiency of the Tohunnesburg Stock Exchange might be questioned. However that
outcome may equally be the result of confounding variables, which were not identified
in this study, particularly ns the Dellums-Wolpe Bill cannot be regarded as a spocific
information genernting event such as a takeover or a dividend annowncement, firstly,
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because its introduction took place as part of an ongoing potitical process and secondly,
because the Bill itscff pointed » possible legisiation, but it was by no means certain,
that it would incvitably be passed into law.

OBJECTIVES OF THE STUDY
BAIN OBIECTIVES
The main objectives of this study are to determine whether:

a) the Johannesburg Stock Exchange is officient in the semi-strong form; and

b) the mining shares listed on the Johannesburg Stocw Exchange reacted rapidly and
accurately in (an cxpocted) nogative manner to the informational cantent embodicd
in the initial information gemerating events, namely the introduction of the
Deltums-Wolpe Bill, and its subscquent pessage by the House of Representatives,
and in a positive manner to the subscquent effective withdrawal of the Bill, and the
clection of Bush as the President of the United States,

SUB-OBJECTIVES

The sub-objectives of this study are to determine wheth

a) the residual returns of South African mining shares have increased since the
introduction of the Deflums -Wolpe Bill in May 1988;

b) the market had anticipated the introduction of such proposed legistation
significantly prior to May 1988;

©) the mining sharc prices reacted negatively as would be expected;

d) the negative impounding or absorption of information oceurred rapidly or slowly;

©) the pussage of the Bill by the Housc of Reprosentatives on the 11th of Avgust 1988
iod 10 an incrense in the expeoted negative Tesiduat retarns,

1) there was a differential market reaction o high risk (high beta) shares;

8) there was a differential market reaction to mining shares in which United States
persons hofd a larger porcentage of the issucd share capital, or alternatively where
the Rand value of a holding is larger (it may be argued that because of potential
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substitution cffects, nit mining shares should be affected cqually); and

k) whether the effective withdrawal of the sanctions legislation on the 20th of October
1982 {as a rosult of an announcement by Senator Alan Cranston) led to o deerease in
the (previousty cxpected) negative residual retuens, snd whether Bush’s victory on
the 9th of November gave momentum to this process,

$COPE AND LAYOUT OF THE STUDY

This dissertation covers o specific area of modern [inancial theory, namely the
Efficient Market Hypothesis, and specificalty sceks to test its semi - strong form on
the Johannesburg Stock Exchange with particular reference to mining sharc data.
Chapter 2 sets out a review of the rocent history of United States “sanctions”
legisiation. Chapter 3 provides an cxposition of the background theory (of the
Efficient Market Hypothesis), while Chapter 4 reviews the empirical research

conducted on the Efficieat Markot Hypothesis in its various forms. Chapters 5 and 6
explain the research merhodology used, and the source and nature of the dat
mployed in this study, respectively. Chapter 7 shows the results of the ressarch

coaducted, while Chapter 8 sets out the conclusions resched.

RESEARCH JUSTIFICATION

Overscas rescarch has indicated in the main that the Efficient Market Hypothesis is
applicable to the exchange where the rescarch was grimarily carricd out, namely the
New York Stock Exchange (Brown, 1987: 15} Subscquent studiss have indicated that
the London Stock Fxchange and the Tokyo Stock Exchange are also cfficient (Sencque,

1979+ 18). Although inefficicncies hav: been identified, where information has been
available to only a few insiders, in gemeral inefficicncics arc of an insulficicnt
magnitude to generate abnormal gains, 1t remains unclear, however, as fo the extent to
which the Efficient Market Hypothesis holds.

In contrast recent studics on the Johannesburg Stock Exchange (Gilbertson & Vermaak,
1982; Knight & Affleck - Graves, 1983) have provided evidence of serious
incfficiencics with reference ta the semi - strong and strong forms of the E(Ticient

e v

r

s



Market Hypothesi , The studics of the weak form (Gilbertson & Roux, 1977, Strebet,
1977) indicate evidence of dependence, and while this conforms to the results of
overseas’ studies, tradlng rules, which allow an investor to consistently outperform the
market, are ns yet undiscovered,

A recent study by Kana (1986) concluded that the Johannesburg Stock Exchange is
efficient tn ¢ samivatrang foem, ln 50 fur s the impounding of information relating
to take-overs and mergers is concerned, The contradictory and relatively limited body
of cvidence regarding the efficiency of the Johnanesburg Stock Exchange suggests
that Curther tosts of cfficiency are requived. This study secks to test further the
applicability of the Efficient Market Hypothesis in its somi-strong form to the
Johannesburg Stock Exchange, in order to contribute cmpirically ta the determination
of the potential limits 1o the efficiency of the Exchange.
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CHAPTER 2

HISTORICAL BACKGROUND

.




2.1 A BRIEF HISTORY OF THE US SANCTIONS THREAT

The preceding efforts to promate leglsintion in the United States 10 cnforee sanctions
on South Afrien culminated in the passing of (he so-calied Anti-Apartheld Act of 1986
by the United States Congress In October 1986, The Act did not foree disinvestment,
but does preclude nny new investment by United States citizens in South Africa. As
result new shares issued by South African companics after the 2nd of October 1986
may niot be subseribed to by United States citizens or persans, and such new shares
were denoted s S-shares, in order to be seperntely identiflable, although shares issued
beforo that date could continue to be frecly held and traded.

Ta May 1988 the Dellums-Wolpe Bill was introduced beofore the House of
Representatives in the United States. The Cranston Bill was simultancously introduced
before the Senase, The Bills are largely identical, and have as their main objectives the
prohibltion of any Unlted States investment in South Africa, the prohibition of all
exports to and imports from South Africa, except for strategic mincrals certified by
the President as essentinl to the United States for military pureoe. ., tho speeific

of the impe of K. 2 and the suthorization of the President
"t limit the Importation into the U.S. of any product or service of a foreign cowntry fo the
extent to which such foreign country benefits from, or ctherwise iakes commercial
advantage of, any prohibition” imposed under the proposed legislation. It is clear from
the definitions in the Bills that thelr provisions would apply to all South African
equily shares, and short of lorming nomince companics offshore, there is little roem
for United States investors in which to manoevee, Penaltics for viotalion are In any
case severe. In terms of the draflt Bil), the effective date of the Act would have been
implemented 180 days alter the date of eanctment.

There {5, at this stage, no certainty that the Bills will eventually be passed by Congress,
sithough this would have been more likely to have occurred hnd Governor Duknkis
been elected as Prosident (in the 1988 Presidential clections in the United States held
on the &th of November 1988), Dukakis, the Democratic candidale, had endorsed the
Dellums-Wolpe Bill, and had made o specific pledge at the United Nations that, s the
President, he would not have vetoed mandatory sanctions. Given the importance of
Black voters to the Democratic Party, these commitments had effectively tied




Dukakis's hands. As regards Dush, the Republican candidate, it is probable that
sanctions-related legislation will be vetoed as a result of his election as President. I

N
however, possidle for the maln provisions of the Deitums-Wolpe Bill to bo "tagged
on" to other, possibly unrclated, legislation at some Tuture date, In this cuse it may
become impossiblc to veto provisions, which are cquivalent to those of the Dellums:
Wolpe Bifl (since that osher legislation would also be affected by the veta). Morcover, it
is probable that the Democrat-controlled Congress could eventunlly averride any veto
by Bush. To override a Presidentinl veto o twosthirds majority In both the House of
Representatives and the Senntc is required. The entire House of Representatives and
one-third of the Senate was elected in November 1988, and the Democrats Incrcased
their majority in the Seante by two to tweive, while the Democrat majority was also
stightly increased in the House of Representatives,

On the 1ith of August 1988 the House of Reprosentatives voted by 246 to 159 to take
up the Dellums-Wolpe Bill, thereby enhancing the chances of the Bilf being eventually
passed by Congress, It is virtually certuin, however, that the Bilis will not be enocted
by the Unlted States Congress in 1988, sin.o the Congress has to pass identical Bills for
submission to the President, and the ti ing House of i

canferences required,in order to achicve this objective, probably preclude the
possibility of legisiation in 1988, Al lcgistation that has not been passed into law by
the time that Congress dissolves at noon on the 3rd of January 1989, has to be
abandoned, and any Incomplete legislntion may bo re-introduced Into the Following

Coagress, which commences on e same day. The Presidential term in turn commences,
on the 20th of January 1989,

On the 19th of October, Scnater Alnn Cransion announced that the United States
sanctions legislation was "dead®, and that it would not be veted on during the course of
1988,

THE POSSIBLE IMPACT OF US DISINVESTMENT
A progressive deciine in the forcign ownership of South African mining shares hos

aceurred over the past six yesrs, Table 2.1 shows the trend in forcign owncrship over
the period 1982 - 1987
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TABLE 2.1
TOTAL FOREIGN OWNERSHIP
OF SOUTH AFRICAN MINING. 3
:
YEAR SHARES (% OF SHARES 1SSUED) !
1982 33,7 1
1983 30,6 1
1984 274
1985 28,5
1986 26,6
1987 23,8
{Source: Brown & Cooper, 1988: 8)
A recent estimate (Warburg Securitics, 1988: 12} of the present extent of United States

holdings in South African mining sharcs in terms of total market capitaiization is as

follows:
TABLE 22 H
VALUE OF UNITED STATES' SHAREHOLDINGS: SECTORAL. 81 |
|
% OF TOTAL — VALUROF HOLDING . i
SECTOR BELD Rbiition US$ billion
GOLD MINES 16,0 10,0 2,50 !
MINING HOUSES 4,0 1,5 0,35
PLATINUM MINES 12,3 1,0 0,25 '
DE BEERS 160 35 1,00
ALL MINING SHARES 12,0 16,0 4,50

{Sonrce: Warburg Securities, 1988: 12)
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It is clear that under the more uncertain iAvert. ..¢ conditions, which have prevailed

during the last few years, there has baen a stu * disinvestment from South African
mining shares by foreign investors. Nevorth ioss, the prospect of compulsory
disinvestment from the South African cquity market, romains  critical threat to the

well-being of foreign investors,

Although there is no certainty that the Bills will be passed in their presont form, the
proposed measure couid in fact become law. In this event it is likcly that mechanisms
will be provided for the gradual withdrawal or phasing-out of United Statos 10ldings,
The smount invoived, namely $4,5 billion, is certainly sulficicnt to swamp the
relatively illiquid [inancial Rand market, which is unfikely to be able to absorb even a
Craction of this amount. The daily value of the actively traded financial Rand pacl has
been estimated 1t RS00 million, although that valuc [luctuates over a very wide range
(Warburg Securitics, 1988: 13). The forced sale of United States holdings within o
Himited periad, as is proposed in the present dralt icgislation, would therefore scverely
depress the financial Rand, thereby incurring substantinl lusses in USS terms to
forcign investors,

Mart.t pricss would necessarily fall sharply 03 0 consoquevce of any enforeed solling.
Since the sale of securities would take place prior (o any transfer via the financinl
Rand mechanism, share prices would initially take o tumble, Clenrly the disruption
would be temporary, 13 United Statos holdings are absorbed ot potentinily and
literalty bargain prices, and the financial Rand subscquently declines and ultimately
absorbs the shock of disinvestment. The dectine in the exchange rato of the inancin)
Rand would lead to compensating increnses fn the Rand-denominated prices of South
African mining shares, and therefore Dolinr-denominated prices woutd take the brunt
af any disinvestment.

Since the proposed iegislation would affect sharca currently in issue, and since new
United States investment Is already prohibited in terms of the Anti-Aparthetd Act af
1986, there would in fact be no change fo the status quo as regards the abitity of South
Afriean industry to raise forcign capital. Simliarly, the financinl Rand mechnnism
facifitates disinvestment without South African reserves of foreign cxehange boing
affected.
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Clearly the South African economy would be adversely by the other provisions of the
Bills relating to the prohibition of all imports and cxports, except for strategic
minerals. However, gold remains Seuth Africa's primary export, and in 1987 Somh
Africa produced 4% of the total non-communist world production (Worburg
Sccurities, 1988: 11), It is unct.ar as to how South African gold could be prevented
from reaching the United States market even in the event of the cnactment of the Bills.
Slmlinely the United Stetes refies hoavily on South Alrica as & supplier of such
minerals os chrome, platinum group metals, manganese, vanadium, asbestos and
industrial diamonds, and its principal alternative supplicr in many cases would be the
USSR, o situntion which may be assumed to be unaceeptablo.

The impoct of the Dellums-Wolpe Bill is thus more limited than might at first be
imagincd. South African Investors ore ultimately protected by the safety-valve
provided by the (inancial Rand, and in the light of present cconomic circumstances lu
South Afsics, the proposed legislation docs not, by itself, contribute to o marked
deterioration of  South  Africa's position In world capital and trade markets,
uniess it is ied by mandatory i i i

supporting the
sanctions provisions of the Bills, Nevertheless, the Bills may influence investor
sentiment {n other countries throughout the world, in the sense that they may belicve
(hat ultimately the lead given by the United States will be followed by their own
countries. Secondly, the passage of the Bills would probubly lead to o tumble in the
Tareign prices of South African shares, A steady weakening in the overseas markets for
South African mining shares should therefore have occurred since the introduction of
the Bills, and may be expected to continue 83 a rosult of a pre-emptive and gradunl
withdrawal by lorelgn Investers, 1t is thus anticipated that South African mining
shares have shown ingrensing negative abnormal returns since the intreduction of the
Bills.
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INTRODUCTION

The development of stock markets has resufted in the broadening of the ownership of
companics, and concurrently in many cases, the sepsration of management from

ownership, As n result of this separation, investors have increasingly turned to
investment advisors and annlysts, in order to determine those sharcs and securities,

which potentiaily offer the highest returns.

Markets play an important role in the allocation of available resovrces. Farmers will,

for instance, invest their resources in producing thuse agricultural commodities, which

of fer the highest potential profits, where these can be feasibly produced. In ordsr to
ensure the efficient allocation of available resources, and therefore the greatest 1
possible cconomic welfare of a community or nation, it is both desirable and necessary - ‘
that markets operate as cf[iciently and effectively ns possible, At the same time those
investors, who are able to identily the most profitable opportunities in any market,
will yicld the highest returns,

Two quite distinct approsches to investments amalysis have developed over time,
namely fundamenial analysis and technical analysis. The fundamental analyst aims to
study all the available information on & particular investment, in ord.r to determine
whether it is underpriced, in which case that investment would rate as a *buy”, N

overpriced, in which case that investment would rate as a “sell” or [airly priced, in
which casc the investment in question would be regarded as a “hold”. Fundamentol
analysts believe that markets are incfficicnt as far s the semi-strong and strong forms
of the Efficient Market Hypothesis are concerned {these concepts will be explained in
greater detail in the cnsuing two sections of this chapter) (Kana, 1986: 12). '

Fundamental snalysis centres on the fundamentals of a company and includes inter i
alia the analysis oft

historic growth;

competitive position and market share;

financial strength and the capability of expansion;
- the quality of earnings; .
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- the quality and track record of management;
- the risk attaching to the operations of the company, including
business, aperating and financial risk;

- the capacity for funding acquisitions; and
- prospeets for future grawth, H

The fundamental analyst vses the company’s financial statemests, marker research
surveys, economic ond industrial publications, management interviews and so forth in
order to forecust a company’s future carnings and dividends. By using discounted cash

flow techniques, the analyst calculates the return wh..h a share offers at the ruling
price. In this way the analyst is able to formufate an opinion as to whether a share or
other security offers vatue at the current price.

s o -, . . " P . N :
T The technical analyst, in contrast, betieves that it is sufficient to analyse historic

s F
L 3';”"4 »“’ﬁ") B
Fole

price and volume trends, and in the case of charlists, the graphical formations 3
discernable in these trends, in order to forgenst the future price movements of traded

sccurities, Tochnical analysis is based on the premise that at any point in time, a
security's price reflects the sentiment of all investors and market participants, and the
fundamentals arc therelore already discounted in the price. By implication technical

analysts reject the weak form of the Efficient Market Hypothesis, which, as a
derivative of random walk theory, states that curreat sccuritics prices fully reflect the H
information implicit in the historical sequence of past prices (Sencaue, 1979: 18).

Markowtz {1952) came to the conclusion that the simplistic ranking of securities in
terms of their expeeted returns would not necessarily provide the most optimal roturn
to an investor, It s necessary to fake into account the associated levels of risk, Being H
rational investors would seek the highost passiblc returns for the lowest risk exposuse.

According to Markowitz it would be possible t identify suitable portolios, which
optimised the expected retura at 4 given fovel of sk, and consequently analyses shoutd
attempt to determine the mast efficiont portfolio given the risk profile of a particular
investor, rather than determine which specific shares offer the highest potential
returns,
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The economic provesses underlying clficicnt markets play a number of important rofes.
Knight (1981) has commented on a number of these [unctions, including:

a) Stock markets facilitate the divorce of owners! ip from management, Prices reflcct
the market's rating of management performance.

b) Changes in sharcholders do not affect the daily operations of the company. The
stock markes provides a medium for the exchange of sharcholdings without
disrupting operations,

) Market prices assist management in determining the cost of capital,

d) Market ratings reflect the confidence of investors and therefore provides a
measure of the risk of a company to shareholders, creditors, loan capital providers
and other parties,

€)

Share prices may reflest the relative ineficiency or inefectivenass of a company
in managing its resources. Competitors may therefore offcct take-avers of poorer
performers. In this way resources are re-allocated to more efficicnt companics.

32 THE ORIGINS OF THE EFFICIENT MARKET HYPOTHESIS

Developments in the concept of clficient markots in the last few decades owe a groat
deal to the work of Louis Bachetier,

Bachelicr's study (1900) of commodity prices led him to the conclusion that the futre
trend of those prises was no more predictable than the path of a series of cumulated
random numbers. In other words, prices follow a “random walk”, and the conditional
and marginal probability distributions ar¢ the same, A knowledge of the sequence of
past prices is therefore of no value in predieting the behnviour of future prices.

Modern work on the “random wulk” theory gained impetus in 1958 as a rosult of
Osborne’s prescatation of & paper titled “Brownian Motion in the Stock Market". In that
Baper he stated:

“lt is the purpose of this paner to shaw that the logarithms of comnion-stock prices can be
regarded as an eusemble of decisions in a Statistical steady state, and that this ensemble of
logarithms o prices, each varying with the time, s a close analogy with the ensemble of
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co-ordinates of a large number of molecules”.

Osborne ound a significant similarity between share price movements and the the
physiesl laws governing Brownian movement, which describes the random movement
of tiny prticles suspended in 1 solution.

Osborne concluded that "the stock market [was] a fair meeting ground between buyers
and sellers”, This supported Bachelier's contention that the [commoditics] market wus a
“fair game”, in that ncither buyers nor seilers could be cxpested to show a profit from
market inefficiency, and (herefore the current price served as an unbiased estimats of
the future price.

Roberts (1959) concluded that share pricc patterns common to technical analysis could
be generated by using random numbers, and .us suggested that share pilce changes
were in fact random. Empirical work conducted in the carly 1960°s (Moore, 1962;
Granger & Morgeastern, 1963; Fama, 1965) provided substantint cvidenoe in suppors of
the random walk model, In particular Fama's nnalysis was of a higher quality than that
of his predecessors, and demonstrated that the movement of share prices was random
ond that no future movements could be smfcrred from past trends or patterns. The
assertion that successive share price changes arc independent of each other s
significant implications for both fundamental and technical amalysis. In the case of
fundamental analysis the implication is that at any point in time a sceurity’s price
represents “good estimates of intrinsic or fundamental values, Thus, additional
fuidamental analysis is of value only when the analyst has new information which was not
Sully considered in forming current prices, or has new insights concerning the effects of
generally available information which are not already implicit in current prices” (Fama,
1965).

In the case of technical snalysis, any validity of the random watk madel implics that,
unless mnalysts can consistently use their techniques to make meaninglvl and accurnte
predictions of fulure prices, such analysis has no predictive vatidity (Fama, 1965).

The random walk model, should it in fact aceurately relleet reality, raises questions as
10 the nature of the cconomic processes that yield such results. The answer lies in the
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noture of the market itsell. As u result of the empirical rescarch conducted to test the
random wulk model, and the subsequent supportive cvidence in favour thereof, the
Eficient Market Hypothesis was postulated, since in terms of the Hypothesis it is
impossivle 1o “beat the market”,

‘THE EFFICIENT MARKET HYPOTHESIS

An eflicient market has been described as “one in which the interaction of a large nimber
of buyers and seliers results in prives that reflect publicly available informatian about the
goods traded and that react virtwally instantaveonsiy lo reflect new information as it
ecormtes avaflable” (FASB, 1976: 39).

Another definition of an ef ficient market has been provided by Jensen (1978):

"A market is efficient with respect to a given information set if it is impossible ro make
profits by irading on the basis of that informatipn set. By econamic profits is meant the
risk-ad justed retirns net of all costs”.

While the random walk model asserts that the change in the price of a sceurity in any
period is independent of preceding price movements, the Efficient Market Hypothesis
postulates that the expected return, rather than the whole distribution of returns, is

independent of previows returns, nnd s therefore equal to the equilibrivm value

anticlpated by the market (Strebsl, 1977). By implication it s impossible to omploy
trading rules, which will result in abnormal returns or returas greater than those
expected by the morker, in an efficient market.

The random walk model can bo rejected, If statistically determined nonerandom
behaviour can be demonstrated. In arder to prove market inefficiency, It is, however,
necessary to demonstratc Further that such statistionl non-randomness cun be used to
achicve returns which differ materinlly from the anticipated market cquilibrium
returns (Strabel, 1977). Nevertheloss, (he random walk model and the EfTicient Market

are i The greater Lhe the more fikety that the

market is officlent, since increasing nonerandomness provides increased opportunities
for the employment of investment strategics, which may result in superior returns.
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The hypothesis described above, namely that at aay point in time, all prices "fully
relleet” all publiely available information is too gencral te provide empirically testable
nssertions. [n order to circumvent this probleq three levels of market efficiency have
been defined, since “gencral statements(s) of the model are unprovable in a direct way”
(Hentrey, Atbrecht & Richards, 1977: 6).

THE DIFFERENT FORMS OF THE EFFICIENT MARKET HYPOTHESIS
Three forma of the Efficient Market Hypothesis have been deflined, namely:

a)  the weak form;
b} the semiestrong form; 8nd
©) the strong form.

The weak form is directly derived [rom the random walk model and states that
“enrrent share prices fwiy reflect the information implied by the hisiorical sequence of past
prices” {Seneque, 1977: 18), Thus past pricc changes cannot be used to prediet future
price changos. Thus rechnienl analysis ia readered uscless under the weak form of the
Efficient Market Hypothesis, sinoe share price behaviour conforms to random walk
{Henfrey, Albrecht & Richards, 1977).

The somi-strong form asserts that “current share prices fully refloct il publicty available
{nformation” (Seacque, 19771 18}, Thus investors cannot generate different returns to
those anticipated by the markot by using information, which is generally available,
and It is impogsible to achieve superior roturns to & "buy and hold® strategy.

The strong Corm states Ihat "share prices reflect not only what s publicly kitown about the
company bui also what is knowable; that is, the gelivities of analysts and others make It
impossible for investors, who pay transaction expenses, o achieve a consistently superior
risk ad justed performance” (Henlrey, Albrecht & Richards, 1977), Thus all information,
whether it is publicly available or not, is fully reflected in the urrent share price,
Uitimately the implicstion iz that even insider trading cannot yield superior
perforimance consistently,
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ASSUMPTIONS UNDERLYING THE EFFICIENT MARKET HYPOTHESIS

Under the Efficlent Market Hypothesis the ruling price is the best estimate of value.
There are 2 number of gssumptions underlying efficient markets, of which the most
important are s homogencous product, that there are no Limits to the supply of
securities (i.c. the sccurities are tradeible), that there arc many buyers and sellers and b

that thore are no market entry or exit barriers (Kana, 1986: 10). Novertheless it is .
important to distinguish between “perfect” and “efficient” markets.

Copeland and Weston (1979 197) have defined Four pre-requisites for perfect (capital]
markets, namely:

markets are (rictionless, siace there are no tronsaetion ©o31, taxcs or regulntory
constraints. All asscts are perfectly divisible and marketable;

- there is perfect competition;

information {5 costless and received simultancously by all the market participants;
and

|
i‘
i
[

all individuals arc ratfonal and concerned with the maximization of utility.

The previous definitions of efficient markets are much less restrictive than these

required for 3 perfect market, A market can be cfficient without being rictionless,

Similarly costless information is not @ necessary condition for market of ficiéney, nor is ot .
it necessary 1o have perfect competition {Cornell & Roll, 1981), since prices may stifl
fuily reflect all publicty availabie information or ail information, as the case may be, .

even under imperfect competition or monopoly conditions. It is also not a necessary
condition for all individuals to receive the sawme information, of to reccive it i
simultancously, since prices are set at the margin,

The Johunnesburg Stock Exchange (JSE) is o market in which many buyers and sellers
participate, and in terms of the regulations of the ISE a minimem number of
sharcholders s roquired or fisted companies, This nssists in promoting tradenbility,
although Strebel (1977) and Saloner (1977) have showa that the JSE is only efficient
with respect to shares having an annunl trading volume in excess of 200 000
respectively, Beonuse of the role that farge institutions play gn the ISE, approximately
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rifty per cent of listed shares have annvel trading volumes less than 200 000 (Kana,
1986: 1),

Saloner and Strebel (1977) also demonstrated, that at average annual trading of less
than approximately 250 000, the beta risk co-cfficient Is votume dependent, Thus the
Tower the volume, the lower the beta, and similarly the shave's market risk (the ex-post
beta estimate) is deterniined by trading volume, rather than Inherent riskiness. For the
purposes of this study only those shares huving an annual trading volume in exesss of
250 000 witl b, considered.

Secondly, the JSE is not a frictionicss market. Hawever, transaction costs are fixed and
determinable, and as has been indicated above, this is ot 0 necessary condition for
market efficiency. Nevertholess, the system of taxation in South Africa may affect
cf ficiency, since the distinction between capital (non-taxable) and revenue (taxable)
transactions is a grey aren. However, it may be argued that this does not by itself
affeet the ability of the market to [ully reficet available information, but rather the
cfficlent nllocation of resources in the economy.

As regards the homegencity of products, the JSE complies with this condition, Each
fisted share o security confers the same rights on the holder as any other share or
security of that class.

346 OTHER MODELS OF EFFICIENT MARKETS
361  The Fair Game Model

As has been Indicated by Fama {1976) n test of the cfficicncy of the market
presupposes o model of market equilibrium. Tests of market clfficioncy
simultancausly imply a test of the market model, and, although evidence of the
abscence of superior returns may support market efficlency, the same resulty
“might imply an invalid marker model, and thus, preciude any cowelusion with respect
1o market ¢f/iciency” (Strebel, 1977: 15).
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The term "Tully reflects” requires more specific defini'ion, sinee it is so general,
that it cannot be cmployed by itsell lor empirical testing. It is usually essumed
that the expecied seturn of & securhty is & function of its risk, and herclore that
market equilibrium conditions may be expressed in terms of expected returns. "The
basic model of market equilibrinm is then the “fair game" expected retwrn modei”
{Gilbertson & Roux, 197
and cxpeeted market prices arc compared, and the differences are expected to

: 21). In terms of this model differences between actusl
equal zero. In a fajr game abnormat returns cannot be generated,
Murtingales and Submartingsles

In order to test the Efficicnt Market Hypothesis, it is necessary to define more
specilic models than the fair game model, One such model is referred to as a
martingale, and asserts that the expected price of a scourity in the next time
period is the same as the current price. If a prico scquence follows a submartingale
model, then the expected value of the next period's price is equal or greoter than
the current price. Tn the cass of o martingale the expected price ehange is cquai to
zero,

The Randam Watk Model

The Readam Walk Model asserts that "te change in o share's during anp period is in
10 way dependsnt on previous price chunges® (Strebel, 1977: 15). Moreover, 3 random
walk modci Is mose restrictive than the fair game or marvingale modals, since alf
the moments of a distribution must remain the samo with or without the
informmtion set or sequonce, and the menn of the underlying distiibution must
remain constant. In this event u "fair game® will result, and actual rerurns wil
conform to expected returns (Samuetson, 19653, The “Fair guac” model nsserts that
the conditions underlying market cquilibrium can be expressed in terms of
cxpested returns, but it does not provide information regnrding the coonomic
processes which yield that result, whercas the random walk model incorporntes a
specifie stochustic process with specific properties (Gilbertson & Roux, 1977), [Van
Rooyen {1976) has proposed Cive different types of random walk, and the reader is
roferted 10 this article for Purther information, as a more detailed discussion of
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this topic is beyond the scepe of this dissertation).
The Price Treud Model

This model was developed by Taylor (1980) s a more aceurate desoription of share
price behaviour than the random walk model. Formally the definition of the model
is simitas 10 that given for random waiks, except that a stochestic procoss is also
defined for the trend component in the model. [“4 sfochastic process can be
conveniently imagined to consist of the performance of a succession of random
experiments, each experiment determining the valiie of one random value” (Gitberton
& Roux, 1977 21))




CHAPTER 4

A SURVEY OF EMPIRICAL RESEARCH ON THE
EFFICIENT MARKFET HYPOTHESIS
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I INTRODUCTION

This chapter sets out a survey of the empirical work conducted on the Efficient
Market Hypothesis, Both the rescarch resuits and the methodologies used, where
necessary, will be reviewed. The following review of the research has been categorised
according to the form of the Efficiont Market Hypothesis, on which the rescarch was
conducted. Empirical tests on the Efficient Market Hypothesis rely partially or wholly
on the expected returng, a5 derived from the model, against which subsequent and
actual returns may be compared, However, the validity of the cxpected return is a
Cunction of the Efficient Market Hypothsis, and therefore in order to test the
Efficient Market Hypothesis, its validity must be assumed (Brown, 1987).

The [ollowing survey has not been strictly presented in chronlogical ordes, and
emphasis has been placed on research condurt-d an the semi-strong form, which is the
specilic area of concern of this dissertation. It is also of interest to note, as Fama
(1970: 383) has succinetly stated, that “to keep the proper . pective...to a large
extent the empirical work in this ared preceded the development of the [efficient market]
theory”.

42 RESEARCH ON THE WEAK FORM

This research originated from work on the random walk model. Bachelicr (1900) was
the [irst analyst ta defline and test the random walk model, wad his study of
commodity prices led to his conclusion that they followed a "random walk". Bachetier's
basic assumption was that prices should behave in such @ manner that the abnormal
profit of any investor was zero, and thus commodity speculation would amaunt to o
“fair game”, bui the stochastic process implicd by this assumption is in ract a
martingale rather thap 1 random walk (Kopinsky, 1984: 113).

In order to fest the validity of the random walk model, most researchers unoertook
tests to determine whether or not individual prices within a pricc series were
independent of cach other. This was accomplished in the main by calculating serial
correlation co-cfficients Tor various lgs or by applying the Wald-Wolfowitz runs test,
or various modifications thercof,
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Bachelier's analysis was neglected for many years, until Kendall (1953) performed a
similar analysis and found cvidence of random walk. Thesc results were supported by
Cowles (1960}, but bath Keadall and Cowtes (ound that, for a few seeorities, the series
fad a greater autocorrelation co-cfficient, which went against the notion of 2 pure
random walk. Working {1960) demonstrated, however, that sputious autocorrelation
results, where raw data has been averaged in some form.

Roberts {1959) demonstrated that random numbers could generate price changes that
rescmbled actual pricc movements. Each outcome was statistieally independent of
precedling outcomes. Similarly, Osborne (1958) found a significant similarity between
share price movements and the Brownian movement, which describes the random
movement of tiny particles in a solution. Both these studies provided support for the
random walk model.

Fama’s seminal work in 1965 formed the beginning of the formal development of the
Efficient Market Hypothesis. His objective was to prove that a "series of price changes
has w0 memury, ihat is, that the past canttot be used to predict the fulure in any meaning ful
way” (1965; 34). Fama examined the daily prices of thirty shares between 1957 and
1962, In order to provo his point, it was nccessary to show that prices followed a
random walk, and thus that Successive price changes are independent, and that price
changes conform to an appropriate probability distribution. Fama found that the
avtocorrelation co-efficients behaved on the whols as il the clenwnts in the uadestying
population were independent. Similarly, for the runs tests there were no more fong runs
(the duration of suceessive price changes) than would be expected under the hypothesis
of independence, The results obtained were remarkably similer to those that would
have been expected had the prices within the series boen totally independent.
Morcover, he found that daily price changes were distributed in & stable Paretian
distribution, which is “the only possidie limiting distribution for sums of independent,
identically distributed random variables” (1965: 44). This departure from the normal
distribution could have beon the result of patterns of dependence in successive price
changes, indicating a shift in the meon of the underlying pricc movements. The
evidence did not provide support for this contention, howaver, since the outliers werc
too extreme to be accounted for in terms of o shift in the mean,
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Fama (1965) observed thas large daily price changes tended to be (ollowed by changes
of similar magnitude, which would suggest evidence of dependence. The signs of these
successive changes were, however, totally random, indicating that while these results
went against the random walk model, they did not refute the Erficient Market
Hypathesis. Fama (1970) Iator attempted to explain this price behaviour and suggested
that new information is not always evaluated preciscly, and therfore prices may at
times overadjust or underadjust. Since, however, the initial large price change is
fotlowed by successor price changes, of which the signs ace random, the "initial large
change at least represents an wnbiased ad justment to the ultimate price effects of the
information and this is sufficient for the {validity of the] expected return efficient
markets model” (Fama, 1970: 31).

Fama (1965) also npplicd Alexander filter techniques, whereby if the market moves wp
by a certain percentage, the investor continues to hold his portfolie, until such time as
the market moves down by the same percentage, at which paint the investor seils his
portfalio, The investor would subsequently go long once the markst had recovered by
the same percentege. Alexander (19615 1963) had concluded that superior returns could
not be achicved by using filter rutes. Similarly Fama found that a simple buy and hold
strategy would outperform & trading strategy based on filter rules, Although Alexander
concluded that his research supported the rendom walk model, the results actually
support the submertiagale model. Fama (1970) also made the point that it is
unnecessary to prove random walk , in order to show that a buy and hold strategy witl
outperform trading strategies based on historic prices. The swbmastingale model,
whereby expected prices are cqual to or greater then the current price, is sufficient
prool.

Fama (1965) pointed out that the activitics of fundumental and technical analysts may
contribute to the independence of suecessive price movements, since their timeous
respomses to pew information and any cxisting incfficiencios in the market (for
example, arbitrage) would contribute to its cf ficiency,

A study conducted by Thicl and Leenders (1965) found cvidence of dependence in
deily share price movemonts on the Amsterdum Stock Exchange, Information theory
was used to dererming the extent to which prices reacted to the information available
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in the market. I€ price movements were not functionally dependent on the nature and
extent of available information, then this would imply dependonce on the preceding
serics, Fama (19650) cancluded, however, that the proporsion of stocks that sdvanced,
declined of remaincd unchanged in period t was of little use in predicting thosc
proportions in period t+1. Theil and Leenacr’s results may, neveortheless, have indicated

inefTiciency specific to the Amsterdam Stock Exchange.

Osborne and Niederhoffer (1966) found evidence of non-randomness in share price
behaviour, in that reversals (pairs of consccutive price changes of appasite sign) were
between two (o three times as likely as continuations {pairs of consccutive changes of
the same sign). It was slso found that continuations tended fo follaw a preceding
continuation more frequently than o preceding reversal, Osborne and Nicderhoffer
explained these results in terms of the manner in which transactions are undertaken on
the New York Stock Exchange, and the dependence suggested would appear 10 only go
against the strong form of the Efficient Market Hypothesis.

Tests of independence in South Alrics have yiclded mixed rosults. Alfleck-Graves anf
Money (1975) applicd serial correlation tests on the residuals of [ifty shares listed on
the JSE over the period 1968 to 1373, Ten different lags were used, yielding a total of
live hundred obscrvations, of which only thirty-Cive indicated dependence, Similarly
runy tests performed on the same dala suggesied that the market was efficicnt in the
weak form. fn any event the limitcd autocarrclation whick was derived was negligible
and could not have given risc to abnormal retorns.

Contradioting results were obtained by Hodossin in 1976 in u study involving
autoenrrelotion an runs tosts (supposedly uaing “superior stotistical tests’) on thisty
shares quoted on the ISE over the period 1971 to 1973, The study provided cvidence
that the JSE is not an officient market, although Hadassin stated that the results did
"not necessarily imply that chartists and fundamental analysts in jact make greater gains
than the market® (1976: 22), and Turthor suggested that the results of "superior analysts™
be cvaluated, Hadassin's study did not take into account transaction costs and the
resultant impact on any abnormal gains implied in his rescarch,
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Gilbertson and Roux (1977) were criticel of both the above studies, on the following
grounds:

- that the random walk modet is mare rigorous than the Efficient Market Hypothesis
and thoreforc “re ection of the former does ot necessarily invalidate the latter” (197%:
23);

- wince tests of correlation aasume § CoTSIANE MEEN in 2 distribution, there Wil be 2
bias towards the rejoetion of the random walk bypothesis, if no carrection for non-
stationority is made;

- the tests did not determine the nature of the statisticsl distribution of price
chunges, and since the commonly uscd statistical taols are based on the assumption
of finite variance, they “need o be interpreied with caution® (1977: 23); and

simpie lincar relationships, which underly the serial correlation tests, may be
innppropriate for the identification of patterns of dependence in share price
movements.

Gilbertson and Roux concluded that "whereas the small correlation coefficlenss are
consistent with the EMH, they do nat prove its validity. Conversely, the observed deviations
Jrom independence do not fustify rejection of the hypothesis® (1977: 23). They
subscquently reviewed the results of trading rule and portfolio performance tests. In
the case of the former, they concluded that o buy aod hold strategy invarjably has
gencrated higher roturns, and "/ can be shown that this would be & major cansequence of
market efficiency” (1977: 23). Similarly, portfolio porformance tests conducted “n the
JSE have yiclded results, which are consistent with the Efficient Market Hypothesis.

Strebel (1977) argued that the "EMH is al best half @ truth” (1977 15), He reviewed 1ap
empirical tests peviously performed on the JSE, nad concluded that “the indications of
non-random behaviour discussed...imiply that the JSE may be inefficient” (197%: 17). To
prove inefficiency would, however, require that superier returns can be consistently
achleved (rom the application of mechenicsl trading rules rather than a simple buy
and hold strategy. Strebel could find no evidence of the existence of such a rule and
concluded that this provided support for the Efficient Market Hypothesis, provided
the underlying market model is valid,

A
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Saloner and Strebel (J977) examined the impnct of trading volumes on the
measurement of the bets of sharcs and postlofios, and concluded that sharcs, which
have an avernge trading volume of less then spproximately 250 000 per annum, had
betas that are volume dependent. The correlation botween risk and retura of these
shares was weak, but statistically significant far highly traded shares, Strobel (1977:
18) concluded that since "some S0% of the shares listed on the JSE fall inio the low volime
category and since most mutnel funds and investment trusis are reasonably well-diversified
across the marke, their beta risk coefficients will also be vohume dependent, even if the
relationship is somewhat diluted...lu brief, nothing can be said about the officiency or
otherwise of the JSE, an the basis of the porifolio performance tests carried out © date",
Morcover, *af best, the efficlent market hypothesis only applies to haif of the shares traded
on The Johannesburg Stock Exchange: those with average annual trading volumes in excess
of at least 250 000" (1977; 20).

Gilbertson and Roux (1978) responded to Strebel's criticisms, by pointing out
methodological objections raised were unfounded and that the limited data cmployed
by Saloncr and Strebel in their afarcmentioned study on low volume shares casted
doubt on the validity of that study. Morcover, Gilbertson and Roux applicd o trading
rule test to fourtesn of Strebel's low velume shares, and found o evidence that “fe
Jilter rufe is able to geuerate profits that are consistently superior to those associated With
buy and hold sirategy. Indeed, the opposite appears to be the case” (1978: 25). These results
were supported by rescarch laitiated by Clarke (1979), whereby valume was ound not
t be a meaningful predictor of price movements on the JSE. Secondly, Gilbertson and
Roux demonstrated that the conclusions derived by Strebel in respect of portfolie
performance tests were not justifindle, and predicated on “reswlts calewlated from
questianable raw data and the use of methodology which is open 1o criticism® {1978: 30).
Strebel (1978) replied by contending thet Gilbertson snd Roux had overstated their
results regarding low volume shares, and that they jgnored the effcets of these, which
cast doubt on portfolio performance tosts.

Bathn (1580} tested the applicability of the random wnlk model on the daily gotd price
over the period 1968 to 1975, He found considerabie support Cor the contention that the
daily goid price followed a random walk.
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4.3 RESEARCH ON THE SEMI-STRONG FORM

Tests of the semi-strong form usually examine the adjustment of brices ta new publicly
availablo information, If prices do not rapidly und nccurately absorb and impound new
informatson, the market would by lmptication be inefficient,

Brown and Ball (1968) found that prices had almost fully discounted the informational
content (85 to 90%) of carnings rcports by the time these were published. Where
earnings increased, residuals had increased, and vice versn. Seholes (1969) also tested
this hypothesis, and similarly Cound evidence for the semi-strong form, although his
results also scemed to violate the strong lorm.

Brown, S. (1978), however, contested these findings. In a study of annua! carnings
announcements, that significantly excecded market cxpectutions, Brawn found that
abnormal returns, net of transaction costs, could be gemernted by purchasing those
securities st the time the announcement was made, and the subsequent adjustment
process averaged forty-five days,

Similarly, Pettit (1971} studied the impact of dividend nnnouncements on price
performance, and his results showed that the informationnt content of dividend
annovncements was ot fully reflected at the snnouncement date. Therefore abnormal
Teturns could be genernted in the easuing period.

Fama, Fisher, Jensen and Rall undertook a study of 940 stack splits between 1957 and
1959, in order to determine if there was *any wusnal Behasionr in slock prices in the
moths surrounding the spiit* (1969: 1), and whether such behaviour would be
expluinable in torms of the *refationsiips between the splits and changes in other more
Sundamental varlables® (1968: 2). Slace splits were associnted with large Increnses in
dividends, the sample was split into two groups, numely those that announced increased
dividends in the year (ollowing the split and those that did not do so.

The results indicated consistent price increascs in the twenty-nine months prior to the
spiit announcement ncross both groups, but since the median time lapse between the
anouncement dite and the ¢ffective date of the split was sixty-ninc days, the sustnined
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inereases could not have been the sesult of the split, but rather dus to @ sharp

improvement ... in the carnings prospecis of the company sometime during the years

immediately preceding the split” (1969: 9), which in turn suggested that splits occur
when share prices vise to o greater cxtent than would be cxpected in terms of the
market,

The grentest increases In residuals occurred approximately three to four months prior
to the split datc, and appears to be ascribable to the expectation of higher dividends.
For (hose sharcs that had the cxpected dividend increase, subsequent residual
(luctuation is negligible, while those shares that announced decreased dividends alter
the spiit showed a significant dectine in residuals therealter, Fama, ot ol {196%: 20)
concluded that “the evidence indicates that on average the market's judgements concerning
the informatlon implications of a split are fully reflected in the price of a share at ieast
by the  end of the split month but probably almost immediately after the announcement
date”.

Reilly and Drzycimski (1981} found that it was possible fo obtain an abnormal gain of
on nverage 4,25%, i an informed investor purchased the securitics in question in the
fiftecn days prior ta the announcement of the split. Firth (1977), who performed the
tosts of Fama, ot af on share splits in the United Kingdom, found, however, that share
price adjustments to this new informotion were completed rapidly snd it was not,
therefore, possible to gonerste abnormal 1eturns from the snformation onee it had been
published,

Schotles (1972) investignted the price effects, where large lines or blocks of shares were
sold. fn terms of the price pressurc hypothesis, the price should fall temporarily and
subsequently revert to its original Jevels, which would be indicative of wmarket
ine(ficicncy. Scholes’ results contradicted the price pressure hypothesis, since prices
fell on average by enc to two per cent, and remnined at the newly established level.
Similarly, Dann, Mayers and Reab (1977) demonstrated that abnormal returns covld
only be attained in the Cirst [ive minutes altor the oscurrence of the cvent (the sale of
a large block of shares). Within Fifteen minutes prices had reached a new equilibrium,
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Take-avers can have a marked impact on share prices, and it has been showa that on
average o sharcholder in o take-over target makes a gain of twenty-cight per cent
(Loric, Dodd & Kimptor, 1985: 71), From a market fficiency point of view, the issue
is whether o abnormal rotura can be generated from purchasing shares in  target on
the announcement date. Dodd (1981) found that investors who purchased shares in
targets on the day after an announcement and held those sharcs until the take-over was i
cithor elfected or abandoned, gencrated no abnormal returns.

f
{
i
In contrast to resenrch results particularly in the United States, which suggest that [
“evidence has become so persuasive that it is fair to canclude that semi-strong form !

market effictency is now an accepted working assumption In financial economics research® [
{Lorie, Dodd & Kimpton, 1985: 73), rescarch in South Afriea has indicnted severe
murket tnefficiency. Wanckel (1979) studied the impact of carnings annauncements on !
share price behaviour, and found that, in respect of interim carnings announcements, }
abnormal returns could be obtained subsequent thereto, while in the case of final
announcements, the major part of the adjustment process ocours during the (first, ‘

iy subsequent day of trading. |

Knight and Affleck-Graves (1983) studicd the impact on share price behavious of the !
announcement of a switch to the last-in-first-out (LIFG) method of stock valuation
from the [irst-in-lirst-out (FIFO) of stock valuation, The sample consisted of twenty-
one listed industrial companies that hed quantificd the impact of the change. Their
findings showed initlatly positive abnormal veturns, followed by @ steady and cloarly
defined negative trend, ultimately yielding abnormal negative resurns, before levelling
of(. Their conclusion wns that “fhe market is ine/ficient in respect of this piece of
information for two reasans:

1. The market appears 1o be deceived by the negative impact o earnings despite the
improved cash position [resulting Jrom the change to LIFG]: and

2. This negative impounding takes o fong time [approximalely elght weeks]” (1983 27),

On further analysls of the data by partitioning, 1t was shown:
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1. That on average the impact of the change was fess severc in the case of low
risk/low beta Cirms, sithough the direction of the changes in the cumulative
average residuals was almost identical, and it took the same period of time to
impound tho now infarmation in both cases;

‘That firms, on which the (negativs) impact on caraings of the change to LIFO was
high, were far morc adversely and negatively nffectod, suggesting that *iz appears
irvefutuble that the market reacts in the direcion of the earnings fignres and not n

relation (0 the economic implication of the chauge* (1983: 28). Once again the same
amount of time was taken to negatively impound the information in the case of
both groups;

That the negative changes werc smaller and ocourred more rapldly for later
observations In the sample, implying that “the iuformation consumption process may
be changing...{and] it appears as If the market is becaming edncated 1o LIFO and
adthough it still seems to be deceived by the accounting numbers it is impounding the
information more quickly and less severely” (1983: 20); nnd

That the conclusions for the study were virtually identical whether short-term or
tong-term betas were used, The stationarity of betas was thus not & problem for the
study,

Kana (1986) showed that the JSE reacts specdily and efficiently with
reference to the impounding of information relating to takeovars and mergers,

specitic

RESEARCH ON THE STRONG FORM

As has been noted nbove Scholes (1969) found evidence contendicting the strang form
of the Efficlent Market Hypothesis. Similarly, Osborne and Niederhoffer (1966)
showed that speciolists [market makers on the New York Stock Exchange] could use
their knowledge on incamplete orders (o produce abnormal roturns. It would olso scem
to be Intuitively logical, that persons with privileged aceoss to informadion, which has
not been relonsed or published, Lic. Insider teading, which is illogal] could generate
abnormal profits.

in order to test the strong form, empirical tests have generally focused on the ability
of professiunal portfolio manugers to produce superfor returns, and most of the
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research in this arca has focused on the performance of mutual funds relative to the
market.

Friend, Brown, Herman and Vickers (1962) reported to the Securities and Exchange
Commission, that, slthough haif of the mutunl [unds in the study performed better
than the Standard and Poor's Index, there was no indication of consistently superior
per{ormance.

Jensen (1969) studicd the risk-adjusted returns of 115 mutual funds in the USA over
the period 1955 to 1964, and compared the performance of each fund with a
hypothetical random portfollo on the securitics market line. He found that 89 of the
mutual funds produced inferior retwrns for their level of risk, and the average
deviation from the market line cqualled -14,6%. Thus investors would have been better
of€ to have avoided the ndditionni transactions costs incurred by investing in the
funds, Where these additiona| costs were ignored, n positive devition of 0,09%, which
is negligible, from the market fine resulted. Jensen concluded that the fact that fund
managers “are unable to forccast returns accurately enough to recover their research and
sransactions costs is a striking piece of evidence in favour of the strong form..af least as
Jfar as the extensive subset of informailon available  to these analysts is concerned”
(1969; 170),

Rogoll (cited in Hogin, 1979) showed that insider traders outporformed the market,
Loric and Nicderhof fer (1968} confirmed the superior performance of insider trading,
as might logically be cxpected,

In South Aflrica available rescarch appears to be strongly In favour of the strong
form of the Efficient Market Hypothesis. Taylor (1980) examined the performance of
mutual funds In South Africa over the period 1967 to 1977, and arrived at the
conclusion that mutual Cunds on average did not produce superior returns over that
poriod. By imptication, und with the psomed exception of insider trading, the market
is efficieat even in the strong form,

Gilbertson and Yermnak (195, examined the performance of eleven mutual funds o -
the period 1974 to 1981, and found that on average the unit trusts had wnderperformeu
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the market {the surrogates, for which were the JSE Actuaries All Shares and Industrial
indices, and the Rard Daily Mail-100 index), where risk was not considercd. When the
results were ndjusted Cor risk, the majority of the mutual funds outperformed the

market, and thus ted that the mutual funds had superior information to the rest

of the market.
SUMMARY

Most studics have show: he Efficient Market Hypothesis in jts various forms fs o
valid deseription of rea. . particularly in the United States, where most of the
cmpirical research has been undertaken, Although some degree of inefficiency has
‘been demonstrated, {rom time “o fime, the magnitude thercof’ is generally insulficient
0 generate abnormal returns, espeviaily when transactions costs are taken into account,
It is, hawever, logical to ¢xpect, o0d empitienily supported, that insider traders acting
on privileged Information do on average gencrate sbnormal returas.

In South Africa rescarch on the weak form of the Efficient Market H- -othesis has
been mixed and conflicting, However, no trading rules, which allow investors to
consisteatly outperform the market, have a5 yet been discovered, Thus the weak form
has a5 yet not been disproved within :he context of the JSE. It would also appear that
sescarch in favour of tho random wafk model is moro reliabie and conclusive, than is
the case with resoarsh which supports dependence in share price behaviour.

Recent studies have shown serious market incfficiency as far as the semi-strong and
strong forms of the Efficient Market Hvpothesis are concerned. Kana's study (1986)
provides strong support for the semi-strong form, although the fact that share prices
in that swdy started showing significant abrormal returns scven mo.ths prior to the
closing dute of the tnkeover offer may indicate cvidence in fnvour of the strong form,
However, it may just o5 weil show evidence of insider trading. It is possible that
market efficlency on the ISE is incroasing with the efftuxion of time, which appears
to have boen suggested by the results of the study condusted by Knight nnd Affleck-
Grayos (1°83).
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CHAPTER 5

RESEARCH METHODOLOGY
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5.1 INTRODUCTION

The survey of empirical research conducted on the Efficient Market Hypothesis, which
was covercd in the preceding chapter, showed that, while the semi-strong forw. is "now
an accepted working assumption in financial economics research [in the United States]”
(Lorie, Dodd & Kimpton, 1985 73), the semi-strong form of the hypothesis appears to
be 1 sometimes poor representation of share price behaviour on the JSE, although the

research produced to date is not conelnsive, It is therefore both desirable and necessary

that [urther tests of cfficiency be carried out using data derived fiom the ISE, in
orde: to establish, which point of view the weight of evidence faveurs, and secondly,
ta determine whether the degree of officicncy is improving over time.

In this chapter the hypotheses to be tested in this disseraticn are stated. A roview of

i jos is . Finally, a detailed
description of two-stege time-series methodology, and the use of the personal computer
inth - study, are provided.

availahle,

Y

STATEMENT OF HYPOTHESES v

MAIN HYPOTHESES
The purpose and  specific objectives of this study have been set out under sections 1.1 »
and 1.2 of chapter 1, -

‘The main hypotheses, which this study secks to prove, are as follows: |

That the market is officient in the semi-strong form with respect to sanctions-
g ) oriented draft legistation;
e That the informational content of the intraduction of the Deliums-Wolpe Bll, and

7% 2
its subscauent pussage in the House of Representatives on the 1)th of Angust 1983

{information generating ovents for the purposes of this study), had a negasive
impact on mining share prices; and

That the informational content of the withdrawal of the sanetions legislation on
the 19th of October, and the subsequent election of Bush as the President of the

e
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United States on the 8th of November 1988 (information generating events for the
purposes of this srudy), hod a pasitive cffect on mining share pricas.

SUB-HYPOTHESES

Specifically it is hypothes'zed that:

]

2

bl

4)

n

8)

The cumulative average residual returns of South Aflrican mining shares increased
immediately and significantly s a result of the inteoduction of the Destums-
Wolpe Bill in May 1988 (the firss information generating cvent);

The cumulative average residualt of South African mining sharcs jncreased
significantly sgain at the time of the passage of the Bill by the House of
Representatives on the 1Jth of August 1988 (the sccond information generating
sventyy
Atterna

cly, in the cases of (1) and (2) above, that the cumulative average
residuals were stable after the information generation events, bus had increased
significantly prior to those cvents, in which case the study sceks to determing the
number of weeks prior to thosc cvents, when the market began to anticipate the
related informational contents;

The shace price adjustment process occurred rapidly in both cascs, and therefore
the markes is efficient;

The informati

ual content of the aforementioned information generating events
was negative;
Fhe negative trend was reversed as a result of the

hdrawal of the sanctions
gittation on the I9th of October and the subscquent clection of Bush as the
President of the United States on the §th of November 1988 (the third and fourth
information gencrating events respectively);

ie

The cumblative average residuals in the cuse of high sisk shares were initially
significanlly more negatively impacted and subsequently significantly more
asuively impected, than those For fow risk shaves; and

There was no differcntial market reaction in respect of shares in which United
States persons held a larger percentage of the issved shares, ar where the Rand
value holdings were significantly larger. It is hypothesized, therlare, that the
market aaticipated substitution effects,

o o AR e .
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United States on the 8th of November 1988 (information generating cvents for the
purposes of this study), had a positive elfcct on mining share prices.

SUB-HYPOTHESES

Specilically it is hypothesized that:

The cumvlative average residual returas of South African mining shares increasod
immediately and significantly as a result of the introduction of the Dellums-
Woipe Bill in May 1988 (the first information gencrating event);

The cumulative average residuals of South African mining shares increased
significantly again nt the time of the passage of the Bill by the House of
Representatives on the 11th of August 1988 {the second information generating
event);

Alternatively, in the cases of (1) and (2) above, that the cumulative average
residuals were stable after the information gencration cvents, but had increased
significantly prior to those syents, in Which case the study seeks to determine the
number of woeks prior to those events, when the market began to anticipate the
rolated informationnl contents;

The share price adjustment process aceurred ranidly fn both cases, and therelore
the market is efficient;

The i ional content of the

information gencrating events
was negative;

The negative trend was reversed g8 a rosult of the withdrawsl of the sanctions
legislation on the 15th of October and the subsequent clection of Bush as the
President of the United States on the 8th of November 1988 (the third and fourth
information gencrating cvents respectively);

‘The cumulative average residuals in the case of high risk shares were initially
significantly more negatively impacted and subscquently significantly more
positivaly irpacted, than those for low risk shares; and

There was no differeatial market reaction in respect of shares in which United
States persops held a forger percentage of the issued sharcs, or where the Rand
value hoidings wore significantly farger. Tt is hypothesized, therefore, that the
market anticipated substitution effects.
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53 GENERAL CONSIDERATIONS

Measuring Share Returns

On of the key issucs in the mensurement of share price porformance is that of a
control group in cmpirical testing. Unfortunately, tests of the Efficient Market
Hypothesis cannot be conducted using control and cxperimental groups in the
striet seientific sense, although it may be approximated as shown by Knight and
Affteck-Graves (1983) in their study,
examine the adjustment of prices to some information goncrating event. The

Tests of the semi-strong form usualiy

problem les in extrapolating what the scquence of price movements would have
been, shauld that event not have oceurred.

The major methodologics, that may be uscd to forccast expected share returns
against which actual returns may be comparced, are as follows (Kana, 1986 33):

13 Single cquation causa regression models
2) Relative strength models

3) The Sharpe-Lintner or market model

4) The capital asset prioing model

(1) Single equation causal regression models

These sttempt to identify the underlying fupdamental variables, which determine
share price mevements, und incorporate these in a formula, which may be used to
project future prices or some other varinble. One such model is that of Wesver and Hali

(cited in Kana, 1986 33), which attempts to forocast dividend yields:

logz=a+blogytclogx+dlogweeloge+/logu

where z = the mean dividend yield;
y = the mean dividend payout ratic;
x = the farccast short-term carnings growth mic;
w = the {oreenst longeterm dividend growth rute;
o f Tt . . .
’ L . '

e e bt



1391
v = historical carnings variability;
w = the bistorical earnings growth ratc; and
atel = various weighting faciors.

Similarly, Whitbeel and Kiser (cited in Kana, 1986: 3d) developed the following model
in order to forceast the price-carnings ratio:

Expecied Price-Earnings Ratio = 8.2 + 1.5x + 67y - 0.2z

Where X = the carnings growth rate;
= dividend payout percentage; and
= the standard deviation in the carnings growth porcentage.

Whitbeeh and Kiser found that their model yielded profitable spportunitics, when the

actual pricc-carnings ratio was Joss than 85% or greater than 114% of the expected

price-carnings rotio derived in terms of the model,

Those deterministic models assume that certain key independont variables are
identifiabte, and that their relative predictive power is stationary over time, However,
new variables may come to affect the dependent variable over time, or alternatively,
the relative importance of cach variable may not b stable over time, Morcover, “he
imyact of differing accounting policies, and of different industries is not considered,
Fea theso reasons, single cquation chusal regression models are not considered suitable
£2r the purposes of this study.

£2) Refative strength models
These models assume that there is an cxact, proportionate and  determinable

relationship betweea movements in market indices and individual seeuritics. If there
should be o devintion of the expected return from the actusl retuin on @ security, this

may be ascribed to the occurrence of evenls specific fo that security, However,
sesearch (Kana, 1986: 35) bas shown that share prices do not move in exaet proportion
to movements in market indices, a0d since these models do not make provision For

factors, which may specifically affect individual securitics or attempt to quantify

A R SRS WS TR




140:
unsystematic risk, they arc considered to have limited predictive value,
3) The Sharpe-Lintuer or market model

In tarms of (his model the greater the ovariance between the returns of a specific
security and rhe market returns (the market being the most commenly used portfolio in
asset-pricing madels), (ke greater the risk premivm reouired for 1hot sesurity, This is
logically to be expected in the context of portloiio sclection, since the greater the
positive correlation between the returds of o sccurity and the related portfolio’
returns, the greater is the incremental risk associated with that security. The mode.

thasevore provides sepernie mensures of syster ket related risk, indicated
by the beta coelficient (B)) nnd unsystemat ‘e, or non-market related
risk, represented by the alpha eaefficient ( i may be expressed in the

following form:

o
{70 @y
ot

m

where R, istheexpected oturn for the market or a portfolio;
i s the riskeres rate;
@ s he variance of possivle market or portlotio returns;
(7} @, @) is the covariance of returns for security J with  the market or a
portlalio’s eaturns; and
6 s the risk premium for security j.

(4) The capitsl asset pricing model (CAPM)

A derivative of the market model, the CAPM expresses risk in torms of the betn
cocfficient, The betn is @ measure of a sccurity's returns relative to market ciurns,
and an individunl sccurity's risk premium s expressed ag the market risk promivm (the
premivm required over and sbove the risk-free ralc) weighted by the relntive risk
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(beta) of that security. Formally, the model states:

Ry Re+ ByfRey - R

where Ry s the cxpected return of security J;
R, s the risk-lree rate;
By is the beta of security f;and
R, s the market return.

Through the process of diversification, it Is possible to remove all risk except the
covariance of the security with the market,

There are a aumber of assumptions underlying the CAPM, and Kopinsky (1984: 63 -64)
has summiarised these as follows:

) Al ‘nvestors have homogencous expectations segarding sxpected returns, risk and
sorrelation statisties;
b}

£ach security's returns are normally disteibued;

o

All {nvestors arc risk-averse and have quadratic utility functions, in teems of
which the mean and variance of @ price distribution contain all the infosmation
required by investors;

d) Al
<iserc are 1o transnetion costs or texes, and the mazkets are in equitibrivm;

curitics are infinitely divisible and perfectly liquid;

£)  Allinvestors have the same time horizon;

=

Information is available at so cost; and
h) (nflation does not exist and Interest rates arc constant, or alternatively changes are

Jensen (1969) has aiso pointed out that the CAPM assumes that a1 .nvestors can borrow
or fond ot an cxogencusly dotermined risk-frec tntrrest rate, and that there are no
restrictions on sclling shaort,

Atthough the ussumptions sre highly restrictive, they may be relaxed without sectousty
impalring the predictive power of the model (Jeasen, 1969). In terms of the .odel the
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market portfotio must be cfficlent, since the markel is the aggrogate of Individual
portlotios and cach portfofio s efficient.

At this stage it is important to distinguish the nature of the beta coefficicnt in the
market model ond the CAPM respectively. Kana (1986: 43) has succinetly summarised

the difference as loltows:

"The coefficlent beta (B) in the market model is similar in nature 1o the beta (B) of the
CAPM but is by de “nition not the same variable. B in the CAPM measures the corariance of
the return on an asse with the return on the market divided by the market returns' variance:

18y = Corlkyh o )/o 2.

B i the market model measures responsivenass of the asset’s return fo changes in the
markes index’,

The market model is not a theory os is the case with the capital asset pricing modei,
which soeks to explain share price behaviour in terms of its underlying assumptions.
Rather, the market model is @ method of separating systematic (rom unsystematic risk
premiums using simple tinerr regression. In this study two-stnge timo scrics
methodology, Which was first applied by Fama, Fisher, Jonsen and Roil (1969) nod
which is derived from the market model, is cmployed as a test of the semi-strang lorm,
According to Knight gnd Aflleck-Graves (1983: 21) this mcthod has now become
*firmly established in the finance literature..",

532 Two-stage Time Serles Methodology

A delailed deseription of this method is given in Knight and Affleck-Graves (1983)
and the lollowing description is based on their analysis.

The first stage of the methodology involves the kientification of those movemeats in
the prices of sccuritics, which may be attributed to factors impacting on the morket ns
a whole, in order to avold confcunding the impact of specific cvents with brond
market movements, The market reloted rerurn cap be identificd and removed by

e e e
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estimating the alpha (@) 1nd betn (B) coelficicnts in the market model, aamely Ry, =

acy+ BB + e,

wheret R is the yeturn on security j in period f;

b

s i
R, isthe market return in period £; and i
P

It

¢, is the residunl o abnormal return on security j in period &

The coclficients oc; and B are estimuted using ardinary feast squares, According to
Knight and Aflleck-Graves (1983 23), it is “cusiomary to omit several periods around the
date of the announcement i, the specific information genercting event]..so that any
unusual price behaviour in this period will not obscire the long-term relationship between Ry
and Ro," The criteria for detormining the length of the perod to be excluded i, ‘
however, arbitrary (Fama, 1965) ~

Assuming the market medel is valid, (he diffcrences botween the actual and forecast
returns can be determined for each of the periods omitted arcund the information
generating event, The diffzrence for each poriod is toferred to ns the residenl or
abnorme! return for that period, Algebraically the relationship may be cxpressed as
follows:

" Ry

where e, is the residual return In period §

Ry, is the aetual return in period ; and v i

y i the forccast return for period ¢ (in terms of the market model),

In the second stage of the methodology, the residvals are averaged cross-soctionally
across all the sceuritles in the sample, in order to Further reduce the price movements,
which are not t @ the inf 3 ing event, Finnlty, the

cumulative average residunls (CAR'S) are caleulated, plotted graphicaly snd analysed.
Conclustons can, therefore, be derived 08 ta the spoed, at which the prise adjustment
process has taken place, nnd whether the dircction of any price change is logically
correct (e according to expectations).

B
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The distribution of the residual returns is sssumed to be serially independent,
independent of the distribution of market returns and independent of time, (f.
Individually and, therefore, in the nggregate, residuals have an cxpeeted vafue caual to
zero, although it is “imporiant to wote ...that some randont variation around zero is fo be
expected and H is only persistent or very marked deviations from zero that should be
Surther examined. 1f the event being studied.
away from zero would be expected at period G {the aciual date of the information
generating event]. Hence the plot of the CAR's can be wsed (o test both the efficiency of the
JSE and the informational coment of the [information generating event] * (Knight and
Alfteck-Graves, 1983: 23),

as any informational value, a movement

If CAR’s ar¢ plotted graphically, the direction of the impact of the informational
content of the information generating avent and the elficiency of the market may be
analysed. Various situations are passible and these are briefly desribed below,

) Positive Informatlonal value and an efficient market

time

wertod 0
Figure 5.1

In this case the CAR’s are constant prier to the cccurrence of the information
generating event at period 0 (the base peried), and after the specific event has taken
place, the CAR's remain constant after moving (o o higher level, The morket is
efCicient “because it ad justs to the informational content of the [event] immediately and
the informationat content..is positive becanse the Jump is upwards® (Knight and AfTlecks
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Graves, 1983: 24),

(b) Negative tnformatlonal value and an cfficient market

Figure 5.2
Tn this cage the informational content is negative, since the TAR's 2djust to a lower
level after the occurrence of the information gencrating cvent. The market is, however,
efficieut for the same reasons given under (a) above,

potlod 0 L
|
!
!
;

(2) Foshlve lnformntional value and an inefilcicnt market

»
CAR '
i
time
peried
Figure 5.3
While the informational content s positive, the market is inefficient, since thore is a
- . . . .
s
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slow and gradual adjostment over several periods, in which snvestors could potentiaily
generate abnormal returas, to the new cauilibrium Jevel.

(d) Negative Informational value and an inefficient market

time
period 0

Figure 5.4

The interpretation of this case is identicel to that under (c) above, except that the
informational content is negative.

(c) Informational value Is zero and the macket may be either efficient or inefficient

time

perlod 0

igure 5.5

The informetion gencrating event has had no irpact on price behavicnr in this case,

¢ e e
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No conclusions can be deawn about the clficiency of the market, except that, if a
positive or pegative ad,ustment was expected, the market may be regarded as being
inefficient,

54 SUMMARY OF METHODOLOGY

Tn this study two-stage time serics methodology, & derivative of the market madel, wil:

be employed in order to jdentify the market related seturn of a share (namely, the bota

coelficient), the specific risk (namely, the alpha coefficient) and the abuormal or
vesidual return associated with the occurrence of a specific information genernting
event,

The raw data in this study will consist of the weekly returns caleulated in acoordance

with the following formulas.

(2) Measuring actual shave returns

The following formula will be used for this purpose:

where Ry, s the return on shere j in week £

Py, s the price of share J at the end of week ; and
oy is the price of share J at the beginmng of week ¢ (o alternatively
the
end of the previous week).

Dividends paid have been excluded from the above formula for two reasons:

1) Shares form the constituents of indices, and while shares are cum dividend, the
price should reflect that state of affairs. Indices are therefore alfected by the
weighted avernge impact of the share price resporse to cum dividend situations.

T TS ' .
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2) When shares become cox dividend the

(b) Measuring market returns

T Tt

(c) Forecasting share returns

madel is as (otlows:

Ry =06y ¢ By Ry

By is the beta of share j; and

content of that situstion by declining more or less commensurately. The indices
will to that extent be similarly affected. The Inclusion of dividends paid in the
measurement of share roturns would therefore bo misieading unless the calcufation
of index (or market} returns Included a compensating adjustment. Since this
would constitute a highly onerous process, dividends are omitted in both the cases
of the measurement of share and macket retuens vaspeatively,

The fallowing equation will be employed for this puzpos

is the market refurn in week £
is the surrogate (for the market) index at the end of week 1; and
Tuaq 15 the surrogate index at the end of the previous week.

The previously discussed market model will be used in this case. Algebraically the

where Ry, is the cxpected roturn on shate f in week 4
oe, s the non-market related retern of share j;
By Ry, s the market related return of share J;

Ry s the market roturn in woek 1.
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The beta and alpha coefficients will be calculated by regressing the weekly resurns of
the mining shares used in this study (details are provided in the following chapter)
against the weekly returns of the ma et over the period 31 October 1956 to 1 January
1988, The cut-off date of 31 October 1986 is considered justifizble on the grounds that
the Anti- Apartheid Act of 1986 was passed in early October 1986, and this event most
likely affected the stationarity of the beta cocfficieats of affected shares. Knight and
Alflcok-Graves (1983) also demonstrated that the use of short-term data did not result
in significantly dissimilar configurations in the plots of the CAR’s derived in their
study,

The beta coefCicient is calculated by vsiag the Collowing formula,

OB Ry, Ry) - (B ROHER Ry} . N
By

Wy R (8 R

while the alpha coefficient is calculated as follows:

B Ry B B Ry

n

where Js the number of weeks used in the regression;

R, s the market seturn in ench week;

R, s the roturn on cach sharc in each week; i
8 s the bota cocfficient for share j; and '
oc, is the aipha coefficient.

(d) Cateulating residanls

‘The followlng formula, which has been previously discussed, has been wsed for this

purpose:
a
3
i
R . .




[ e

is the forceast return for the jth share in week 4
R‘;I is the actual jth share retura jn week £ and
e I8 the residuat in wock ¢ or share j;

(¢} Caleulating Cumulative Average Reslduals (CAR's)

The avorage residual is calculated using the simple average method for ench week’s
(the time interval used in this study, each week being deemed to end on 3 Friday)

7

population of residuals, cach week being defined as that same week before or alter the
information generating cvent for each of the securities in the sample. The average

residuals so calculated are cumulated in arder to derive & plof of the CAR's.

5.5 USE OF THE COMPUTER

The caleulations referred to above were carried out on o LOTUS 123 spreadsheet model
developed on a personal computer, The exercise was repeated twite (independently of
each other), in order to cnsure the aceuracy of the calculations.
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DATA SELECTION AND COLLECTION
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6.1 SOURCE OF THE DATA

Share prices and indices, which were used for the purposes of caleulating weekly and
cosidual returns in this stedy, wore dorived from the database maintained by the JSE.
The data was downlosded onto disketfes and subscquently imported into the LOTUS
123 model used in this study.

The study group consisted of mining shares listed on the JSE and was extracted fram
Brown and Cooper {1988), which pravides o compre: “sive summary of gold mining,
mining houses, platinum and diamond shares in terms of both the Rand vaiue of
foreign and United States holdings, and the percentage of issued shares held by these
non-residents (of South Africa) s at 31 December 1987, The aforementioned authors
are analysts at onc of the Jeading firms of stockbrokers in South Africa, namely Davis
Borkum Hare,

62 SELECTION OF THE DATA

The study group used was limited to those mining shares that were listed on the JSE at
31 October 1986, and which remained listed continuousty over the period 31 October
1986 to 15 December 1988. Morcaver, these individual sharcs, which underwent major
or substantinl changes during part or ports of the aforementioned period, were
cxeluded from the study group, Major or substantinl changes are deemed for (he
purposes of this study to include:

(1) keovers;
¢
¢
{
(5) materinl now share issues;
«
«

) mergers;
) rights offers;
) roconstructions of share eapital;

=8

2

major changss in the nature of aperations; and

changes to the sector classification,

Major or substantinl changes were identified by scrutinising the Monthly Bulletins,
which provide symmarics of any materiat changes (o sharcs quoted on (he JSE, and
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which are published by the Johanacsburg Stock Exchange,

Shares, which had an avernge annual trading voleme of less than 250 000 in (the
calendar years) 1986 and 1987, were cxeluded from the study group (see Appendix F,
which shows the shares traded for the study group after exclusions were made).

The study was limited to United States holdings in South African mining shares, since
this study is concerned with determining the cfficiency of the JSE with specific
reference to the effeets of the Deitums-Wolpe %ill on mining share price behnviour,
‘The shares used {n this study are shows in the [ollowing appendices:

1) dppendis A: Foreign Holdings in South African Gold Mining Shares - Percentage
of Shares in Issuc us at 31 December 1987,

2) Appendix B: Forcign Holdings in South African Mining Houses, Platinum and
Diamond Shares - Percentago of Shares in Issue as ot 31 Decomber 1587,

3) Appendix C: Rand Value of Forcign Holdings in South African Gold Mining
Shares as at 3] December 1987,

4) Appendix D: Rand Valuo of Forcign Holdlngs in South African Mining Houses,
Platinum and Diamond Shares as at 31 Decenber 1987,

5) Appendix E: Mining Shares Excluded (or the Purposcs of this Study from

Appendices A ~ D sbove,
THE CHOICE OF THE BASE PERIOD

The selection of & base date or period is necessarily arbitrary to some extent, but it is
highly important, since the base date (cquivalent to period 0 on the graphs of CAR’s,
or zero weck in this study) refleats thot point in time, when the informationnl content
of information gencrating cvents can reasonably be considered to have become publicly
available, or from which the market's anticipation of the information generating cvent
can be measured. Both ths Dellums-Wolpe and Crepston Rills werc intcoduced in May
1988 (the [irst information generating cvent in this study). The first subsequent
published research on the cxtent of forcign and United Statcs haldings in South
African mining shares whs produced by Brown and Cooper (1988) on the 26th of May
1982, This report was reforted 1o in ariicies published in the Business Doy on Friday,
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the 3rd of June, while the actunt cvent was given extensive press coverage. Tt is clear
that all merket participants will not have received this information simultancously,
For the purposes of this study it is considered reasonable to suggost that this
information may be deemed to have been publicty available by the following Friday,
the 10th of Junc 1988 (zero week for the purposes of this study). Similacly the passing
of the Dollums-Wolpe Bill by the Heuse of Representatives on the |1th of August 1988
o Thursday, {the sccand aformarion genarating event) way be considered to have been
publicly available infermation by Friday, the 19th of August (the 10th week alter zero
week). The elfective withdrawal of the senctions (draft) legislation (as a result of the
announcement by Senntor Alan Cranston oo Weslncsday, the (Sth of October) (the third
information generating ovent) for the remainder of 1988 (since the dralt legislation is
likety to be re-introduced during the coursc of 1989) was Cairly widely publicised on
October the 20th and 21st, and may be deemed to have become publicly available
information by Fridny, the 28th of Qctober 1988 (the 20th week alter zero week), Since
fhe United States Prosidential etootion was & most widely publicised event, the clection
of Bush os the President of the United States (the fourth information generating event)
may be regarded ns having become publicly available information on the Friday
following the eicetion (held on Tuesdny, the 8th of November), namely 11 November
1988 (the 220d woek after zero week).

OMISSION OF PERIODS AROUND THE BASE DATE
It is customary to omit several periods around the base date, or the date of occurrence

of the information gencrating event, in order to nseid that any uansual price
behnviour obscures the ion of the long-term Lanshtip betweon the return

on a sceurity and the return on g portfofio (normaliy the 1t} ns well as to isolate

the impast of the information generating event, or the nuiipation thereof, an price
behaviour, In this study weekly periods and data have been used, since the information
gencrating events occurred over a relatively short period of tme (during 1988). The
number of periods 10 be omitted nround the base date Is mise . vitrary; however, they
siwould be sufficient to prevent the of the Jong-term i between

Ry and R In this study a total of 22 weeks were umitted befors zero waek, while the
omitted perfod consisted of 27 weeks aller zero week,
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Weekly residual returns have thus been caloulated over the period 8 Janvary to 15
December 1988 {the lattor being o Thursdny, since the 16th was n public hotiday), in
order to identify any unusunl share price behaviour, which arose Cram the inteoduction
of the Dellums-Wolpe and Cranston Bifls in May 1988, the pnssuge of the Bill in the
House of Representatives on tho 11th of August, the subsequent offective withdrawal
of the draft legislation on the 19th of Cctober, and the clection of Bush (who has
distaneed himselt publicty (rom sancslons) as President o1 the Unlted States un the 8th
of November 1988, For the purpase of computing woekly raturns cach week hos been
doemed to end on a Friday. A toto! of 50 residuals was derived for cach of the thisty-
nine mining shares, which [urmed pavt of the study group.

THE SELECTION OF A SURRGGATE FOR THE MARKET RETURN

™n order to estimate the beta ond alphn co-cfficients in the market model, it is
necessary to caloulate the market return (Knight and Affleck-Graves, 1983: 21), The
macket return is normally cufeulated by using an nppropriate surrogats for the market
vortfolio. The JSE Actuaries All Share Index may be considered to be the most
reprosentative surrogate for the market as o whele, siace it is broadly based and
includes selectlons (rom each sector of (he market,

Since this stady is concerned with the shiro price bekaviour of listed mining shares, it
may argued that it is more enpropriate to use a moro speeific surrogate for the market
return than the broadly . JSE All Share index. In particular, the Mining Producers
index or the All Gold . may be regarded s being moro representative of the
market return, as the s .mple used M this stady includes onty mining shares.
Notwithstanding this, the JSE All Share index het hoen used in this study for the
following rensons:

1) The JSE All Share index is representative of the morket as s vhole;

2} Forelgn holdings in South African industrinl shnres nre -eirtively small, and
unpublished research by Mathison and Hollidge inc., a larp. stockbroking flrm on
the JSE, has ideniified only four industris) shares in whis C aited States persons
have siguificant holdings. Since the greater majerity of m in.. “hares aro affected

y Tereign, and specifically Unilcd States, sharcholdings, »5¢ i< All Share index

}
{
i
¥
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is more neutral in that it represents shares with turge, smail and negligible foreign
holdings.

A recent enfculntion indicates, that the correlation co-elficient of (he Dow Jones
with the (Scuth Alrican) Industrini Share Index over the period January 1981 to
January 1988, is 0,75, wherens, similarly, It Is 0,70 for the (South African) All Gold
ndex (Gerson, 1988: 6). This indicntes that the Industrial Share and All Cold
Indices are relatively sirongly correlated, as would be expeoted in o mining deiven

cconomy, such as that in South Africa, and lurther thet o major cxtrancous
influence such as the Dow Jones has similar efects on both the aforementioned
indices

Economically in South Africa, the prices of mincrals should have, in seneral,
simllar impacts on industrinls and mining shares, 0 the following summary of the
transmission mechanism shoutd indicate.

“Firsily. @ ri;

in the gold price improves our [Sonth African] teruis of trade, boosts
our national income and eaables [South Africa] io achieve higher levels of Gross
Domestie Bxpenditure. dccordingly. industrial earnings rise aud ihis is anticipaied by
prior movements i the Industrials Index, Secondly, we know that tha rate of change of
the Industrials Index at ifs urning poinis is strongly and negatively corvelated with the
peaks and ironghs of the B. A, Rate. Yet, as it happens, the 8.4, Rate itself Is strongly
influenced by the Dollar prica of gold.
overseas price injects iquidity into the economy and ihe money market” {Gerson, 1938;
2

) The wining scetor contributes 60,2% to the JSE All Share Index, while flnonainls
and indusirials contribute the baiance of 39,3%.

[since a] rise, faor instance, in the metal's
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7.1 INTRODUCTION

The results of the empirical work conducted in this stady are presented in this chapter
in tabular and graphical fnrm. The rosults for the study group as a whale are set out
and interpretod in scetion 7.2. Further analysis by partitioning is st ont in section 7.3;
the study group was partitioned into pairs according to the following criteria
respectively:

(a) Low beta (low risk) versus high beta (high risk) (section 7.3.1);

{b) Low versus high United States’ percentage equity holdings (percentage of shares in
issue) (section 7.3.2); and

(o) Low versus high Rand value (ie. synthesis of price and quantity vasiables) of
United States’ sharcholdings (seetion 7.3.3).

Although tnt cumulative average residuals {CAR’s) arc presented in respect of all the
periods omitted around zere weck, the detailed interprefation of the CAR’s Is
concentrated on the weeks around cach information generating cvent used in this
study. In this way the residual-disturbing impact of unknown, confounding events
should be reduced, and the impact of the information generating events, which arc
analysed in this study, should be more clearly represented. The reduced period of
examisation is, however, arbitrary, aithough the approach is based on that adopted by
Knight & Aflfleck-Graves {1983; 25).
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A summary of the lafarmation gencrating events used in this study is shown below,

‘ABLE 7.1
INFORMATION GENERATING EVENTS; SUMMARY.
DATE AT WHICH
ORMATI NUMBER OF
CONTENT DEEMED WEEKS AFTER
EVENT IO BE PUBLICLY. WEEK
NUMBER  DESCRIPTION OF EVENT ~ AVAILABLE ]
L Introduction of
Deliums-Wolpe Bill. 10.06.88 0
2. Passage by House
of Representatives. 19.08.88 10
3 Effective withdrawal
of Bill. 28.10.88 20

The fourth information gencrating cvent, namely the efection of Bush as the President
of the United States on the 8th of November 1988, has not been independently
analysed, because of its close proximity to information gencrating event 3 (having
occurred Jn the twenty-seoond week after zero week), It has, therefore, been analysed
a5 port of the third information generating event, in the sense that it should have
provided additional momentum to the positive informational content of the third
information generating cvent,

RESULTS FOR THE WHOLE STUDY GROUP

The average residuals and the CAR’s for the study group s a whole are shown in
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Tables 7.2.1 and 7.2.2 respectively. Where the week number relesence is prefized by the
use of a minus (-), t*is indicates the nomber of weeks prior to zero week. Where a
prefix has not been used, the number of weeks after zero week is indicated,

The cross sectional average residusis and the CAR’s were derived using the market
model; a5 con be seen the fluctuations in the average residuals are erratic, In order to
smooth the data, a three week moving average is also presented far both the average
residuals and the CAR's. The analysis will, however, focus on the actual (not smoothed)
data.

The average residuals and the CAR's (and the associated three weck moving averages)
are graphically shown in figures 7.2.1 and 7.2.2 respectively. Although line graphs have
been used, the lines joining the weckly data points should not be inferpreted as
necessarily indicating o linear relationship between such; they arc shown for
convenicnce in order to dispiay the nature of the movements in the data over
suceessive periods.

Since the i ional content of the i ion of the pe was logically

expocted to be nogative, this impact should be manifested in negotive average residuals
for the study group. In fact as carly as week «22, the average residuals show a strong
negative tendency, s pattern which §s faisly consistent until week -5; a noticeable
exception is the refatively large positive residual in week -10. During the period, wecks
“5 to -4, the average residuals are progressively less ncgative, and ultimately positive,
albeit small in value, in weeks -3 to 0. The latter may reasonably be ascribed to
expected random fluctuation (Knight & Aflleck-Graves, 1983: 23). In the two weeks
subsequent to zero week the average residuals are sharply negative, which is the
expectod outcome, This is, however, lallowed surprisingly by positive average residuals
in wecks 3 and 4. This may be interpreted as 1 counterbalancing adjustment to an over-
seaction in weeks | and 2 (Fama, 1970). The average residuals subsequently fluctuate
randomly around the (expected) zese lovel for seven weeks watil week 11, Weeks 12 10
15 show sharp negative average residuals, which is ta be oxpected as a sesult of the
negative impact of the second inlormation generating event, namely the passage of the
Doilums-Wolpe Bill by the Housc of Representatives. The response is, however,
somewhat belated, since the negative impnct should have occusred at week 10 (unless
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the information should be deemed to have become publicly available in week 13).
Weeks 16 and 17 show relatively strong reversals into positive average residuals;
although difficult to interpret, this may again be aseribed fo an adjustment to the
previously exaggerated negative over-reaction, if this is in fact the case. Week 19 again
shows a relatively large megative average residval. Therealfer the residvals are
generally fairly random and negative; it appears, thercfore, that the study group did
ot react pasitively ta the (positive) information Bencrating events in wesks 20 and 22,
This may be interpreted as indicating, that the market expected the impast of these
events to be short-lived and thus little positive infarmational content was perceived
therein, In fact the Dellums Bill was re-introduced within minntes of the 101st
Congress being sworn in on the 4th of January 1989 (Business Day, 1989: 2), Morcover,
the Democratic Party had increased its majorities in both the House of Representatives
and the Senste in the November, 1988 elcctions; the negative informational content of
these events would most likely have counteracted the positive informarional contcnt of
the withdrawal of the Bill and the election of Bush as President.

The graps of the CAR’s shows more strikingly the impact of the information
generating cvents of this study. Commencing in week -22, the CAR's show a gencrally
persistent and consistently increasing deviation from the expected zero value untit
weok -4, Botween weeks -4 and 0, the CAR'S are relatively stable and [luctuate in a
rolatively narrow range. In the two weeks subsequent to zero week, the CAR's resume
their negative trend, before stobilising around the -31,6 to -33,2 range between weeks 3
and 11, During weeks 12 to 15 the CAR's are successively and increasingly negative,
before showing relative stability in weeks 16 to 18, Thercalter, the negative trend is
continued through to week 27, which indicates that the market did not respond
positively to the third and fourth information gencrating events, Because the
interpretation of these Inst events may be confounded by the counteracting impact of
the outcome of the cloctions for the Senate and the House of Representatives, and
because information generating cvents 3 and 4 would most likely only retard the
progress of sunctions-oriontated draft legislation, they are not analysed Turther in this
study, as ¢ priori expected outcomes are not clearly determinable,

If prices do mot sccurately and rapidly absorb and impound new publicly available

information, the market would by implication be inefficient. In the case of the lirst
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informatiow gensrating cvent, the study group appears to have anticipated that
outcome by at least twonty-two weoks prior to that event. The CAR’s have also
responded in the right dircction, namely negatively as would be expected. After zero
week the CAR's reacted negatively for two successive wecks before stabilising for
seven to cight weeks. This would indicate that the negative impounding, other than
during the "anticipation® period, took place over & relatively short period of time
(narty ten business days). Nevertheless, it would have been possible to generate a
small abnormal return (1,8%, assuming maximum transaction costs) sfter transactions
costs during weeks 0 to 2 by acting on the informational content of the first
information generating cvent gt week 0. It is submitted, howcver, that such an
abnormal return is immaterial, and that it could cqually be generated on the basis of
1he random (luctuations in the CAR's alone,

The study group thus appears to have responded efficiently to the First information
generating event. Firstly, the CAR’s reacted in the right direetion to the informational
content of event 1. Sccondly, the market had anticipated that informational content
such that, by the time the

formation was publicly available, the study group had
almost entirely completed the negative impounding process (This may provide evidence
for the strong form of the EMH). Thirdly, by the time the informution was publiety
available, there was virtually no scope or the generation of abnormal returns. For
these reasons, the market may be regarded as being cfficient with regard the
occurrence of the (irst informatian generating event,

As regards the Jecond information generating event (the informational content, of
which was deemed to have become publicly available in the 10th week after zero
week), the market's anticipation of this event appears to be virtwally non-existent. The
CAR's in the preceding weeks are quite stable, although they do display a slight
negative trond, The CAR's are also stable in the first subsequent week, namely week
11, During weeks 13 fo 15 the negative ndjustment process scems to take place,
although it aceclerates progressively during the course of hat period. Tt would,
therelore, have been possible to genernte an abnormal return of 4,7% by acting on
publicty available information at week 10. Although the CAR’s rosponded negatively
as expeeted, the negaiive impounding eppears to take a relatively long time, nnmely
Five weeks. In order to explain this phcnomenon, the author reviewed pross coverage




Table 7.2.1

Average Residuals for the Whole Study Group

151488

50t
TOTAL AVERAGE
OF OF 3 WEEK
ALL ALL MOVIRG
WEEK RESIDUALS RESIDUALS AVERAGE

-22
=20
-18
-18
-14
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Table 7.2.2

CAR's for the Whole Study Group

CUMULATIVE 3 WEEK

AVERAGE MOVING
DATE WEEK BESIDUALS  AYFRAGE
30188 -22
150188
220188 -20 -5.40
290188 ~7.47 b
5028 -18 -9.14
120288 ~10.31
190288 18 ~10,71
260288 -12.30
40338 -14 -14.38 1
110388 -16.42 i
180388 -12 -18.26
250388 ~19.33 |
310388 -10 -19.18 14
80488 -18.37
150488 -8 -19.88 i -
220488 -23.16 X
290488 -8 -25.13 |
058 -27.65
130588 -4 -28.03
200588 -29.81
270588 -2 -28.21 ‘
30688 -28.35
100688 0 -27.82 H
170688 -28.80
240688 2 -30.46
10788 -32.29
80788 4 -32.73 o
150788 ~32,21
220788 5 -31.71
290738 -31.85
0888 8 -31.99
120888 ~32.16 :
190888 10 ~32.50 :
260888 ~32.58 '
20988 12 -32.97
0988 -33.81
160988 14 -35.31
230988 ~38.10
300988 18 -40.08
71088 -40.44
141088 18 38,48
211088 ~39.91
281088 20 ~41.35
41188 -42.89
111188 22 ~43.,08
181188 -43.50
251188 24 -44.04
21288 -44.30
91788 28 -45.34
151288 <46.08
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relating to the passage of the Dellur  “vulpe Bill by the House of Representatives. It

was found that the coverage was ~. 1 ' not §S extensive as that accorded to the
introduction of the Bill in May, 1988, Sccondly, unlike the first information genersting
event, the coverage was not "hcadline® nows. It is, thercfore, submitted, that the
informational content of event 2 may only have become publicly available by week 12,
in which cas~ the movement in the CAR's over that, and the subscquent periods, would
make much more sense. 1T in fact this was the case, then the negative impounding
process u weeks 13 to 15 would have occurred over a shorter perlod of time (namely
15 business days). Secondly, it would have been possible to gencrate a smaller
abnormal return of 2,8% after maximum transactions costs by actlng on the
informational content of event 2 at week 13, Almough this is an jmprovement, it
would appear, that the market was relatively ineffisient in its being refatively slow in
impounding the informational content of event 2, The results of both events | and 2
rond together scem to indicate that the market may be segarded o being refatively
efficient; that is, the scope for abaormal retusns is gencrally Mairly small, and the
markot is information efficient (ic. it responds in the right dirsction). Nevertholoss,
although the potential efficiensy scems to outweigh the potential inefficloncy, and
although these rosulis would appear to support Knight and Alfleck-Graves’ conelusion
that the markot is possibly becoming more offlcient with the offluxion of time (1983:
31), it must be concluded that the level of efficiency implicd in these results is not
sulticient for the classification of the JSE as & truly cfficient market with reference
to the semi-stroag form of the Efficiont Market Hypothesis.

FURTHER ANALYSIS BY PARTITIONING

“The study group consisting of thirty-ninc mining shares was partitioned into pairs in
terms of the eriterin sat out under section 7.1 above. The resultant groups are sot ovt in

table 7.3.1.1 for low betn versus high beta shares, table 7.
Unlted States percentage sharcholdings, aad table 7.33,1 for low versus high Rand
values of Unlted States shareholdings. The original procedure used, nlbeit arblteary,
was to spllt the study group into two sub-groups of neor-cqunl nueber, with the

I Tor tow versus high

proviso that cach sub-group taken as & whole differed significantly from the other, so
as to ensure that each syb-group contained a sufficient number of shores. The average
score for cuch sub-group does in fact differ significnatly from the related other sub-

vl .

[P
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group, and the upper Limit for the "low* sub-group atso differs matecially from the
tower limit of the *high® sub-group.

The average residunts and the CAR's for both groups arc graphleally depicted in the
ensuing scctions foi cach of the three aforementioned eritria respoctively.
Corresponding three weck moving avernges are not shown in these eases in order to
avoid oluttering the graphs.

731 Relnlive Risk

The average residunls and the reiated three week mioving averages for both the "low
beta" and the high beta® groups are shown in table 7.3.1.2. Similarly the CAR’s and the
refated three week moving averages for both groups are set out in table 7.3,1.3, The
average rosiduals and CAR's are graphically represonted in figures 73,11 and 7.3.4.2
respeatively.

Tt is expected that there should be a differentinl market reaction by low beta and high
beta shares to the information generating events of this study. Prior to zero week both
groups displny o woli-defined nogarive and gencrally non-random trend in the
movement of the CAR's. Surprisingly the negative impact s at first generally less for
the high beta shares, although both sets of data move very much in tandem untld weok
*2, Botween wooks -4 and 0 the CAR's for the low betn group recover positively to o
grenter extent. The negative Impact aftor week zero is gencrally geenter Cor the high
bota group, and the divergence betweon the low and high beta CAR's respectively is
preatest in week 25,

As regrds the [irst gencrating event, the subscquent negative impact is less for low
beta than for high betn sharcs. [n the case of the former an sbaormal return of 1,6%
could be genornted during the odjustment period (whish may be considered to be
relatively immaterial), whilo the corresponding abnarmal return for high beta shares is
4,4%. The adjustment for low beta shares occurs morc rapldly, namely two weeks as
against three weeks for the high beta shares. Between woeks 2 and 10 both sts of data
display relatively stable movements, lthough these are more erratic for low beta
shares, which also follow a persistent and graduai negative trend after weck 4, Tt is
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Table 7.3.1.1
Low Beta vs. High Beta Shares
US HOLDING
LOW BETA GROUP CO-] EFFICIENT CO—EFFICIENT PERCENTAGE
1 AFRIRANDER LEASE -0.00008 26.8
2 BRACKEN -0.00433 44.8
3 STILFONTEIN ~0.00593 13.8
4 BUFFELSFONTEIN -0.00398 26.7
5 BLYVOORUITZICHT -0.00139 46.3
8 LESLIE 0.000524 22.8
7 ZANDPAN 0.006988 13.4
8 KINROSS ~0.0012 18.8
9 WELKOM -0.0022 10.1
10 HARHONY ~0.,00217 25.4
11 WINKELS 0.001381 28,0
12 OFSIL -0.00357 16.8
13 CONS MODDER -0.00731 55.8
14 FREGOLD -0.00182 13.9
15 GROOTVLET -0.00846 43.3
1€ UNISEL -0.00244 12.6
17 SOUTHVAAL ~0.,00054 15.4
18 E.R.P.M. 0.003866 7.3
18 ST BELENA -0.00566 21.3
AVERAGE BETA CO-BFFICIENT
HIGH BETA GROUP
20 ERGO 1. 0.002749 10.8
21 ANGOLD 1. 0.000382 8.7
22 WESTERN DEEP LEVELS 1. -0.00153 18.6
23 BEATRIX 1. 4.004538 3.1
24 DURBAN DEEF 1. -~0.00781 38.2
25 IMPALA PLATINUN 1. -0.00887 15.2
26 JOEL 1. 0.008832 15.4
27 DEELKRAAL 1. 0.004044 6.2
28 KLOOF 1.2z 0.00859 19,4
29 VAAL REEFS 1. 0.001897 22.4
30 EAST DAGGA 1 0.003486 21.5
31 ELSBURG 1. 0. 004834 18.1
32 BGQOLI 1. 0.00582 8.0
33 DE BEERS 1. ~0.00033 16.4
34 SA 1. 0.003933 5.8
35 SA LANDS 1. 0.003523 7.7
38 WESTERN AREAS 1. 0.004141 18.6
37 HARTEBEESTFONTEIN 1. G.007828 24.0
38 ELANDSRAND 1. 0.001085 4.8
39 LORATNE 1 -0.00181 43.1

AVERAGE BETA CO-EFFICIENT
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Table 7.3.1.2

Average Residuals: Low/High Beta Shares

LOW BETA HIGH BETA
LOW BETA 3 WEEK WIGH BETA 3 WEEK
AVERAGE HOVING  AVERAGE HOVING
DATE WEEK RESIDUALS AVERAGE RESIDUALS AVERAGE

150188 -1,
220188 -20 -2,
290188 -2.
-18 ~1.

151288




251188
21288
91288

151288
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Table 7.3.1.3

CAR's Low/High Beta Shares

LOW BETA LOW BETA HIGH BETA HIGH BETA
CUMULArIvE 3 WEEK CUMULATIVE 3 WE|
HOVING  AVERAGE HOVING

DATE WEEK RESIDUALS AVERAGE RESIDUALS AVERAGE

-5.40
-7.25
-8le8
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possible that holders of low betn shares {such as the institutions) in general had o
better anticipation of the negative informationai content of ovent 2,

The initial adjustment perlod after event 2 in week 10 is the same for both groups,
namely five weeks, which is refatively long, Morcover, it would have been possivle to
generate abnormal returns of 3,1% and §,1% for the low beta and high beta groups
respactively. After week 15 the CAR's for the tow botn group renct fajrly randomiy,
although the overall trend is slightly negative, The high bota group initially reverses
the previous negative trend, before showing sharp downwacd movements in weeks 18
and 19, Therealter the negative trend decelcrates, although the successive movements
are not random.

It wouid appear, therefore, that the market is relatively more inefficlent for high risk
sharcs, although the degree of incfliciency in the low risk aroup is such that the
market in Jow risk shares may also be regarded as being inclficient in the semi-strong
form. Nevertheless, the market seoms to have been efficient in its treatment of the
informaticnal content implied in events I and 2, and the ultimately greater negative

impact on high risk shares is in with i ions in the
uverage residuals of high beta shares arc generatly lurger and more pranounced,
nlthough the movements are cqually ereatic for both groups.

“Fhe Tmpact of United States’ Percontnge Shareholdings

The avesage residuats and the rolated three weck moving averages for both the "low
U.S. holdings" and the "high US. holdings" groups are shown in table 7.3.2.2, Similarly
the CAR’s and the related throe week moving avernges for both groups are set out in
table 7.32,3. The average residunls and CAR's azc graphically represented in [igures
732 and 7.

2 rospectively.

A3 may be expected, fiuctuations in the average residuals of the high US. holdings
group are more pronounced and larger than those of the fow US. holdings group.
Nonetheless, Cluctuatlons in both sets of data follow a similarly erratic path.
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Table 7.3.2.1

Low ve. High United States' Percentage Shareholdings

LOW PERCENTAGE HOLDINGS GROUP

BEATRIX
ELANDSRAND
GF3A
EGOLT

DEELRRAAL

SA LANDS

AMGOLD

WELKON

ERGO

UNISEL

TANDRAR
STILFONTEIN
FREGOLD

IMPALA PLATINUNM
JOEL

SOUTHYAAL

DE BEERS

OFSIL

AVERAQE PERCENTAGE US HOLDING

RIGH PERCENTAGE HOLDINGS GROUP

39

ELSBURG
WESTERN DEEP LEVELS
KINROSS

KLOOE

WESTERR AREAS

ST HELENA

EAST DAGGA

VAAL REEFS
LESLIE
HARTEBEESTFONTEIN
HARMONY

WINKELS
BUFFELSFONTEIN
AFRIKANDER LEASE
DURBAN LEEP
LORAINE
GROOTVLET

BR,

ELYVO&FUITZICHT
CONS KODDER

AVERAGE PERCENTAGE US HOLDING

(Bourea: Brown & Cooper. 1888: 23 - 24)

US HOLDING
PERCENTAGE
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Table 7.3.2.2

Bverage Residuals: Low/Bigh US Percentage Shareholdings

PERCENTAGE PERCENTAGE

HOLDIRGS Low U8 HOLDINGS HIGR US
LOW 1S

AVERAGK

RESIDUALS




251188
21288
9iz88

161243

Table 7.3.2.3

: Low/Hig) US Percentage Shareholdings

PERCENTAGE
HOLDINGS

LOW US LOW US
GUMULATIVE 3 WEEK

AVERAGE MOVING
RESIDUALS AVERAGE

PBRCENTAGE
ROLDINGS
HIGH US

COMULATIVE
AVERAGE
RESIDUALS

HIGH oS
3
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it may be expected that the negative Impact on the high U.S, holdings would be larger
than that for the low U.S, holdings group. The movements in the CAR's reveal that this
is indecd the ceic. Almost immediately there is o significant divergence between the
two sets of data, with the high U.S. holdiags group the more adverscly affscted, The
ap botween the two datn sets is airly consistently the same over the whole deletion
period, although it narrows such as to be virtually climinated during weeks 11 to 14,
The adjustment periods are almost identical for both sets of data after cach
information generating event, although it may be argued that a better anticipation of
the jnformational content of event 2 oscurred in respeet of the low US. holdings
group. Nevertheloss, the adjustment periods in respect of event 2 are long at nine
weeks (or both scts of data, Moreover, abnormal returns could have tsen genorated
afier event 1 for the high US, holdings group, and for both groups after cvent 2,
Ctearly this is indicative of market inefficiency in the semi-strong form. The
informational content of the information generating events is, however, correctly and
negatively responded to, Nevertheless, it was hypothesized in this study that there
should have been virtually no divergence botween the movements in the CAR's for
both groups, because of anticipated substitution effects. This is clearly not the case,
and therefore the market appears to have responded inefficicatly in its treatment of
the high vis-a-vis the low US. holdings group.

32 The mpact of the Rand Value of United States' Holdings
The average residuals and the refated three weck moving averages for both the “low

2. Similarly the
CAR’s and the related three week moving averages for both groups are set out in toble

Rand value" and the "high Rand value" groups are shown in table 7,

7.3.3.3. The average residunls and CAR’s sre griohically represented in figures 7.33.1
and 7.3.3.2 respectivaly.

The average residuals for both grougs are cquuliy erratic, but surprisingly the
fuctuations for the low Rand value group arc gencrally much larger than those fur the
higa Rand value group, It may be argucd that the high Rand value group should show
th larger fluctuntions and the greater negative impnet, because of supply and demand
cansiderations, sinoe the inrgost invostments in Rand terms would be the mast dif ficult
10 8bsorb in the event of forced dislavestment, This apparcat naomaly may be
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Table 7.3.3.1

Low vs. High Rand Values of United States' Shareroldings

RAND VALUE
US HOLDING

LOW RAND VALUE GROUP
SA LANDS

1
2 EGOLL

3 AFRIKARDER LEASE
4 LESLIE

5 E.R.P.M,

6 DURBAN DEEP

7 STILEONTEIN

8 BRACKEN

9 GRAOTYLEL

10 BEATRIX

11 EAST DAGGA

12 ELSBURG

13 ST HELEWHA

14 DEELKRAAL

15 UNISEL

16 ZANDPAN

17 ERGQ

18 CONS MODDER
19 WELKCH

AVERAGE RAND VALUE

HIGH RAND WALUE GROUP

20 ELANDSRAND 24,40
2L LORAINE 129.64
22 WESTERN AREAS 134.51
23 JOEL 148.989
24 KINROSS 170.23
25 BURFRLSFONTEIHN 177,85
26 BLYYOORDITZICHT 211.39
27 WINKELS 229.83
28 HABRAONY 242.29
29 IMPALA PLATINUY 250.02
38 GFSA 268.71
31 OFSIL 373.58
32 AMGOLD 593.67
33 SOPTHYAAL 627.91
34 FREGOLD 671.59
35 WESTERN DEEP LEVELS 701.85
38 HARTEBEESTFONTRLN 780.44
a7 KLOOE 1033.88
38 VAAL REEFS 1529.85
39 DE BEERS 1762.95

AVERAGE RAND VALUE 501.46

(Souree: Brown & Cocper. 1988: 25 - 26)




Table 7.3.3.2

Average Residuals: Low/High Rand Value of US Shareholdings

DATE WEEK
80188  -22
150188
220188 -20
290188
. 50288 18
120288
130288 -18
260288
40388 -14
110388
180388  -12
250388
310388
80488
150488
220488
230488 -6
0584
130588 -4
200588
270688 -2
30688
100688 a
170688
240688 2
07 81
B0788 4
150788
220788 6
290788
088 g
120838
190888 10
260888
20983 1z
90988
180988 14
230688
300988 16
71088
141088 18
211088
281088 20
188
111188 22
181188
251188 24
21288
91288 28
151788

VALUE OF VALUE OF
U.$. INVEST LOW VALUE U.S. INVEST HIGH VALUE
LOW VALUE 3 WEBK HIGH VALUE 3 WEEK
AVERAGE HOVING AVERAGE MOVING
RESIDUALS AVERAGE REUSIDUALS AVERAGE
-2, ~4,01
-1 -1.74
-1. -2.64 -2.80
-0. -3.66 -2.68
-3, 1.98 -1.44
-1, Q.17 -0.50
0. -0.37 0.59
4. ~3.33 -1.138
-2, -1.81 -1.83
-0, 0.52 ~1.54
-3, -3.38 -1.56
1. -1.42 -1.43
3. 4.58 -0.08
-6, -3.11 0.00
-0 -1.38 0.02
-4, -3.50 -2.85
-1, 0,07 -1.80
-3, -2.81 -1.88
-0. -1.15 -1.20
1. 0.61 -1.02
1. 0.77 0.08
-G, 0.74 0.71
a. 0.14 0.55
-2, ~2.88 ~0.80
-5, -0.78 ~1.10
0. -0.08 -1.16
0. 2.52 0.57
0. ~0.74 0.58
0. 0.15 0.88
-1, 0.46 -0.04
-0. -0.36 9.08
~0. 0.58 0.22
-0, ~1.08 -0.28
0. 0.38 ~0.08
-2, 0.50 .01
-2 -1.14 -0.02
-3, -1.89 -0.78
-4, -3.83 -3.22
0. 1.81 -1.41
2. 1.58 -0.28
o, ~0.36 0.84
-4, ~2.66 -4.49
-1, -0.94 ~1.82
-1 0.78 ~0.94
0. 0.73 0.18
-2, -1.05 0.18
-0, ~0.84 -0.42
0. -0.5% -0.88
-0, 1.93 -Q.35
-1.78 -.48 -0.80
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Table 7.3.3.3

CAR's: Low/High Rand Value of US Shareholdings

U.S. INVEST U.8. IRVEST

LOW VALUE  LOW VALUE HIGH VALUE HIGH VALUE

CUMULATIVE 3 WEER CUMOLATIVE 3 WEEK
AVERAGE MOVING AVERAGE MOVING

AVERAGE RESIDUALS AVERAGE

151288
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Table 7.3.3.3

CAR's: Low/High Rand Value of US Shareholdings

0.5. INVEST

LOW VALUE

CUMULATIVE
AVERAGE

WEEK RESIDUALS

LOW VALUE
3 WEER
MOVING

AVERAGE

0.8, INVEST

HIGH VALUE
CUMULATIVE
AVERAGE
RESIDUALS

HIGH VALUE
3 WEEK
HMQVING

AVERAGE

-22
-20
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expinined by cxamining the contents of ench sub-group. The low Rand vatue sharcs
muy gencrally be described as spocufative shares in terms of geasrally nccepted
investments research practice; certainty fourtcen of the ninctesn may be nccurately
deseribed as such, In contrast cnly five of the twenty shares in the high Rand value
sroup could bo realistically described s spoculative, These groups do, however, differ
significantly from those derived in torms of the partition in respect of fow vorsus high
been shares, The Jarger Tluctugtions in the low Rand vaiuc group may, therefore, be
considered rensonable in the light of theso circumstances.

Because of expected substition effeots in the event of disinvestment, it was
hypothesized in this study, that Rand vaiucs should nat fead to significaat difforences
in the CAR's of tow versus high Rand value shares. This is clearly aot the case; the gap
between the two scts of data widens progrossively during the course of the deletion
perivd. Although the adjustment period after zero week is relatively short at two
weeks, it Is quite slow ut four to Five wecks after the sccond information generating
event. The data sets have, however, responded in the right direction, While immaterial
sbnormal returay could have been generdted in respect of the high Rund value (less
speculative) group alter (he information geaerating events, the same connot be said of
the low Rand value (more speculative} group. After the [irst and sccond information
generating ¢vents, abnormal returns of approximately four and neaely eight per cont
respectively could have been derived, The relatively slow impounding of infarmation
and the fact that abacrmal returns could be gencrated are Indicative of an ineCficient
markel, aitnough in this case the high Rand valuc (less speculative) shares ure
relatively more officient, The impounding of information, while it occurred in the
cxpected negative direction, is contrary 10 the pattern expected under the hypothesized
substition cffects, and it is submltted that the market was information inelficient in
15 dilferential treatment of the fow ve.sus the high Rand value group.
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INTRODUCTION
‘Toe main hypotnoses of this study are resstated in section 8.2 below [or convenicnce,
‘The hypotheses are subscquently compared to the results of the study in section 8.3
The limitations of the study ore dissyssed in ssction 3.4, and possible arcas of future
rescarch are proposed in section £.5.

RE-STATEMENT OF HYPOTHESES

‘The hypotheses, which this study sought to prove, are as follows:

That the markot it efficient in the semi-strong form with specific reference o the
impact of sanetions-oricnted draft lagislation;

That the informational content of the introduction af (he Dothums-Wolpe Bitt, and
its subsequent passage in the Housc of Represcatatives on the 11tk of August 1988
{ informatlon gencrating cvents for the purposcs of this study), had a negativa
impact on mining share prices; and

2

That the informationni content of the withdrawal of the sanctions legislation on
the 19th of Octaber, and the subscquent election of Bush as the President of the
United States on the §th of Navember 1988 (information gencrating evenss for the
purposes of this study), had n positive effect on minkng shars prices,

CONCLUSIONS

In ovder for o markey 1o be officiens, prices should aocurately and rapidly impound
new infarmation, Although the results of this study showed, that the share priccs of
the study group (and the sub-geoups) vencted in the cxpested, negative direction
(cxeept in the case of ovent 3, where an expected outcome was not olearly
doterminable, and thus no conolusions are made), the ducation of the adjustment
process after the informatlonal content of the inormation generating avants (namety,
1 und 2) was geaerally quite slow, and a5 @ result abnormal returns could have been
goneraled by acting on the basis of publicly available information, Thus while the
residunts moved In the right direction, and the nogative impounding was largely
comploted by the time the first information gonerating event oceurred, the reaction
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was certainly not [ully completed, nor subsequently rapid ¢nough to prevent the
gencration of abnormal returns, By implication the prices of the study group did not
adjust efficiently to the informational content of the information genersting cvents,
although the ndjustment was accurate. Therefore it is concluded that the JSE is not an
effivient market in the semi-strong form,

The study group a3 a wholo reacted as cxpocted to the negative informational sontent
of events | and 2 (namely, the introduction of the Dellums-Wolpe Bill and its
subscquent passage by the House of Represencatives). It may be argued, howevr, that
the study group should not have rencted as negatively as it appears to have done, to the
informational content of cvents | and % firstly, because of the limited coonomic
impaet of the Deltums-Woipe Bill, and secondly, because of the safaty-valve mechanism
provided by the finoncial Rand. As has alrendy becn noted, the analysis of the
vesidugls subsequent 1o cvents 3 and 4 (namely. the effective withdrawal of the Bill
and the slection of Bush us President respectively) was nbandoned, because of the
existence of countoracting and confounding factors. Conclusions relating to the
Guration of the adjustment process subscquent fo ovent 2 must also be rogarded as
tentative, because of its closc proximity to events 3 and 4 nevertholess the inltint
adjustment process was by itself quite slow, and, morcover, the positive informational
content of events 3 and 4 had no discernable impact on the continved nogative trend of
the cumulative average residuats.

The study group appears to have anticipated the occurrence of event I well in
advance. Certainly the adjustment process was Inrgely completed by the time the
informational content was deemed to be publicly avaitable, The trend of the CAR’s is
clearly non-random, The relatively long adjustment period prior to week zero may be
nsoribed to uncertainty regarding the eventual occurrence of ovent 1. Insider
information may be assumed to have played a relatively minor role, i€ any, during the
adjustment period, The negative and non-random trend may, therefore, be considered
to have reflect the weight of public opinion, rather than the impact of definitive
information at the time.

The high beta sharcs behaved s expoeted In relation to the low beta shares. In
contrast, the results for the high versus low U.S, percentage hotdings sub-groups and
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the high versus low Rand value sub-groups contsadicted the hypothesized results,
which postulated that the market would anticipate substitution effects and, thercfore,
ot penalise sharcs which reflected lurge U, 5. percentage holdings or large Rand
investments by U.S. sharcholders,

To this extent the market may be regarded ns information inelficient.

Although the avernl] conclusion of this study is that the JSE (subject to the limitatlons
of the study, which are discussed below) is not ¢fficicnt in the semi-strong form, the
efficient market hypothesis in this form may, nevertheless, in fact be a valid model for
the JSE, The results or the study group may sise  be regarded as Indicative of an
improvement in relation to the results obtained by Kaight and AlTleck-Graves (1983).
‘This may pravide support [or their contention that the level of cEficiency on the JSE
has improved with the passage of time (1983 31).

8.4 LIMITATIONS

The major limitations of (his study are, that the study group was limited to thosc
mining shares with an averoge aanual trading volume of at least 250 000 in 1986 snd
1987, that the conclusions do aot apply to unlisted {mining) shares and that no quasi-
equivalent control group could be

because of the i of
matching shares, sinec the jnformation generating events had a pervasive impnot on
mining shares in gencral. In nddition, the study focused on events which alfected the
individual shares in the study group at approximately the same time, and the effects of,
spurious coalounding variables could not be isolated or auantified. Morcover, the
events related to the Detlums-Wolpe Bill are not specific cvents such as a takeover bid,
or a dividend or carnings announcement, It was never cortain that the Bill would be
passed into Inw; thus the lmpaet of the Bill on share price behaviour must be regarded
as refeeting the weight of jnvestor opinion, rather than s a definitive reaction to u
specific cvent,

85 SUGGESTIONS FOR FUT 'E RESEARCH

The conclusions of this study demanstrate that further resenrch on the cfficiency of
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the Johanncsburg Stock Exchange is both necessary and desirable, since the evidence
for or against the Efficicnt Market Hypothesis in its i remaing i

Nevertheless, there arc indications that the degree of efficincy is impraving over
time, and therefo vlar and ongoing studies of market officiency are needed to
assess the degroe o1 .iTiciency with the offluxion of time. The Efficient Market

is of cardinal i to snalysts and portfolio managers,
Although » macket may be regarded a3 inefficient, it is stitt relevant and important to
cstablish the extent of inc(ficiency; whether n mariet is relatively cfficient or
relativety inefficientm  *  onsidered to be an important question in its own right,

Tt i suggested, In conclusion, that Further clarifying rescarch be undertaken in the
following specific arcas;

(@} volume dependence of betas;

g

the impact of those information gencrating cvents having different nccounting

and coonomic effeots;

{e) the impact on markel officiency once comprehensive [utures narkets are
esiablished in South Africa;

(d) the impact of the criterin applicd to distinguish capital (noo-taxable) from revenue
{taxable) transactions on market i licienc;” and

(e} the of ficiency of the gilts and semi-gilts market.

e
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APPENDIX E

BEASON FOR EXCLUSION FR(»M LIST
SHARE/OPTION PER APPENDICES A

ANGLO-AMERICAN (AAC) RIGHTS ISSUE: 5 BARBROOK QRDS. @ 100ﬂ

FOR EVERY 100 84C. C.D.0.: 27
i
ANGLOVAAL INSUFFICIENT ..AHAFES TRADED (1887:
28000; 1886: 270CN) .
i
ANGLOVASL "&" INSUFFICIENT SHARES TRADED (1987:
37000; 1886: 85000)
DOGRNFONTETN SHARE SPLIT: EFFECTIVE 9,11.87.
FRUM K1 TO 25c. 1 .
DRIEFONTEIN SHARE SPLIT: EFFECTIVE 30,11.87. [
FROY R1 TO 5Cc.
t
GENCOR {GHF) RIGKTS [SS0E: & ORYE ORDS. § 200 FOB I
EVERY 100 GHE. C.D
JCI RIGHTS ISSUE: 1 CONS METALLURGICAL L
AT 400c FOR EVERY JCI. C. I
7.11.36 I -
JOEL "B" OPTIONS NOT A WINING SHARE ‘
LEBOWA PLATINUM LISTED: 12.11.87 i
LEFKOCRYSOS LISTED: 1.3.87 f
LIBANON SHARE SPLIT: EFEECTIVE 16.11.87. |

FROM R1 TO 200
NORTHAM LISTED: 5.3.87

RIGHTS ISSUE: 80 NORTHAM ORDS. AT
4000c_FOR EVERY 100 HELD. €.D.C.:
4.87

RAND MINES (RDM) RIGHTS ISSUE: 111 BARBROOK OFDS AT
100c FOR EVERY 100 RDM, C.D
27.11.87

RIGHTS ISSUE: 2 BARPLAY LIRKED UNITS
AT 5310 FOR EVERY 100 EDM. C.D
20.11.

EANDFONTEIN (REN) RIGHTS ISSUE: 2 LINDIM & 3 BARNATO
FOR EACH RFN AT 250 & 410

BNSTENBURG PLATINUM RIGHTE ISSUE: 55 LEBOWA FLAT ﬁT 275c
{(RPT) OR EVERY 100 RPT. C.D.0. 13.11.

VENTEFS SHARE SPLIT: EFFECTIVE 28.11.87.
FROM Ri TO 25c. '
: CLOSING DATE OF OFFER}

(Sonvces: J.5.E., 1987: 40 - 108: J.§.E., 1988: 40 - 51}




APPENDIX F
SHARES SHARES SHARES
TRADED TRADED TRADELD
{°000"8) {7000 =) {°000°8)
1886 1887 AVERAGE
i AFRIKANDER LEASE 427 389 308
2 ANGOLD 590 1310 850
3 BEATRIX 8501 4148 324
4 BLYVOORUITZICHT 556 398 177
5 BRACKEN 3038 2443 o4l
8 BUFFELSFONTRIN 1RE 975 1328
7 CONS MODDER 4177 4248
8 DE BEERS 22822 2057
9 DEELKRAAL BO5T 8353
10 DURBAN DEEP 788 982
11 EAST DAGGA 2518 3877
12 15843 8770 12207
13 ELARDSRARD 2887 3073 3020
14 ELSBURG 11921 8844 10383
16 ERGU 3874 2369 2872
18 ERPY 1022 8B4 844
17 FREGOLD 5014 3587 4286
18 GF3A 2555 2128 2342
18 GROOTYLEL 4393 2810 3602
20 HARMONY 1558 172 1840
21 HARTEBKESTFONTEIN 9717 8153 8968
22 IMPALA PLATINUM 4130 2613 3373
23 JORL 10128 13944 12035
24 KINROSS 1380 981 1181
25 KLOGE B58ET B804 6334
26 BSLIE 8285 3304 7600
27 LORAINE 86899 4302 8500
28 QFSIL 2248 1729 1839
29 SA LANDS 3063 %101 2582
30 SOUTHVAAL 1511 1403 1457
31 ST HELENA 835 485 B850
az STILFONTEIN 720 592 856
33 UNISEL 746 850 798
34 VAAL RERFS 1828 1815 1724
35 WELKO 2372 1223 1788
38 WESTERN AREAS 4559 5320 1940
37 WESTERN DEEP LEVELS 2004 1701 1883
38 WINKELS 475 453 414
38 ZANDPAN 15488 12532 17810
(Source: J.8.E., 1987: 2 - 39)

T
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