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While considerable empirical work has been conducted in the United States concerning excess returns and the 
relationship of these returns to firm size and FJP ratio, thus far, there have been few similar empirical studies conduct­
ed using Johannesburg Stock Exchange (JSE) data. Evidence of firm size or F./P ratio effects has been ascribed by 
various authors to either model misspecification or market inefficiencies. In this article the evidence is examined for 
the South African market using 1370 company years of data over the period 1978 to 1988, and a significant earnings 
effect is found, but no size effect In the analysis the problem of data bias is considered with particular emphasis on 
thin trading issues, and a methodology for future empirical work is described. Finally, it is suggested that the evidence 
can be better explained by market inefficiencies than model misspecification. 

Terwyl beduidende empiriese werk in die Verenigde State van Amerika gedoen is ten opsigte van oormatige winste en 
die verband tussen maatskappy-grootte en prysverdiensteverhoudings, is daar tot nou toe min soortgelyke empiriese 
studies gedoen om die data op die Johannesburgse Effektebeurs te verwerk. Bewyse van resultate van maatskappy­
grootte of prysverdiensteverhoudings is deur verskeie outeurs toegeskryf aan M modelwanspesifikasie M markondoel­
treffendheid. In hierdie artikel word die aanduidings van die Suid-Afrikaanse mark ondersoek deur die data van 1370 
maatskappyjare oor die tydperk 1978 tot 1988 te gebruik, en is 'n betekenisvolle verdienste- maar geen noe­
menswaardige grootte-effek gevind nie. In die ontleding word die probleem van data-0newewigtigheid oorweeg met 
spesifieke klem op min handelsaangeleenthede en 'n metodiek vir toekomstige empiriese werk word beslayf. Ten slot­
te word aangevoer dat die aanduidings beter verklaar kan word deur markondoeltreffendheid as deur modelwanspesi­
fikasie. 

*Author to whom any correspondence should be addressed. 

Introduction 
Over the last decade there has been intense debate in the 
United States concerning excess market returns and whether 
these returns are related to firm size and E/P ratio. The 
existence of excess returns has prompted some researchers 
to suggest that either the CAPM is misspecified or that the 
market is inefficient (Reinganum, 1981a: 20; Banz, 1981; 
Basu, 1983). Other researchers are not convinced and sug­
gest that excess returns have been found as a result of data 
biases (Roll, 1981: 882; Banz and Breen, 1986: 791). This 
article investigates whether there are size and earnings 
effects on the JSE. 

A complicating factor for empirical research undertaken 
using JSE data is that many of the shares trade infrequently. 
The beta coefficient of thinly traded firms tends to be 
underestimated causing artificially inflated returns. Parti­
cular attention has been given to minimising the serial cor­
relation effect, caused by thin trading, and other data biases. 
The methodology that has been used is described in detail 
in the third section. 

The results of this article show that there is a significant 
F.JP effect but no evidence of a firm size related effect 
These results are presented in the fourth section. In the dis­
cussion the results are contrasted with the findings of other 
researchers. Finally, a summary of the findings is presented 
in the concluding section. 

LHerature review 
The development of the CAPM model is based on a series 
of assumptions including that all investors are risk averse, 
prefer greater wealth to less wealth, have a common invest­
ment horiwn and a homogeneous set of expectations (Fama 

1968: 30). Furthermore, it is also assumed that there are 
equal borrowing and lending rates, no taxes or transactions 
costs, efficient markets and normally distributed returns on 
securities (Copeland and Weston, 1988: 331). Many of 
these assumptions are clearly questionable in the real world. 
Investors do not have common invesbnent horizons or 
homogeneous expectations and markets are not frictionless. 
In practice, the distribution of returns on securities is 
positively skewed and cannot be adequately described by 
two parameters. The downside is limited to loss of the 
initial investment while the upside is unbounded. This a­
symmetry has been observed in both the United States 
(Blume, 1970) and South African capital markets (Klerck 
and du Toit, 1986). 

Although many of the assumptions inherent in the CAPM 
formulation appear to be violated in the real world the 
CAPM is still the accepted financial theory which is used in 
capital budgeting, cost of capital and investment decisions. 
Consequently, the CAPM has been the subject of investi­
gation by numerous researchers to determine whether it is 
valid in practice. 

Blume and Friend (1973) performed an empirical test of 
the CAPM and concluded that the capital asset pricing 
theory did not provide an adequate explanation of the 
observed returns. They indicated that the returns on the 
bond and stock markets appear to be segmented and that 
more comprehensive theories need to be developed to ex­
plain the observed returns. Furthermore, they suggested that 
the best method to determine the trade-off between risk and 
return is to perform empirical analysis (1973: 32). They 
made no mention of the market efficiency as a possible 
cause for their conflicting results with the CAPM theory. 
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In contrast to the findings of Blume and Friend, an 
empirical investigation was also conducted by Fama and 
Macbeth (1973) in which different conclusions were ob­
tained; namely that their results were consistent with an ef­
ficient capital market and the CAPM's linear relationship 
between portfolio risk and expected return. It was suggested 
that the level of efficiency implicit in this test was weak­
fonn since the ex-post returns are based on a time series of 
past returns. 

Roll (1977), in criticising the empirical work of Blume 
and Friend, and Fama and Macbeth suggested that the 
CAPM cannot be verified empirically because of the dual 
nature of the hypothesis being tested. He contended that the 
theory could only be tested if the exact composition of the 
market portfolio was known. Furthermore he suggested that 
the use of a proxy for the market portfolio will influence 
the predicted beta value as beta is a relative measure of risk 
(1977: 132). Cook and Rozeff in support of the testability 
argument of Roll, suggested that the problem exists because 
the CAPM is inextricably linked to the principle of efficient 
markets. It is evident that an empirical test of the CAPM is 
fraught with difficulty. Not only is the joint hypothesis self 
referential but any test for consistent abnonnal returns using 
the CAPM can be criticised because it can be argued that it 
is not the correct tool to use for the test (Copeland and 
Weston, 1988: 351). 

With respect to the South African evidence, recent 
studies performed on the JSE indicate that the market might 
be semi-strong fonn efficient (Knight and Affleck-Graves, 
1985: 159). In an earlier article Gilbertson and Roux also 
concluded that the JSE is efficient but did not report the 
level of efficiency (1978: 30). Contrary to the above find­
ings however, Strebel claimed that, at best, only half the 
JSE can be considered consistent with the efficient market 
hypothesis {1978: 29). Nevertheless, he did suggest that 
market efficiency tests may be appropriate using the CAPM 
for well traded shares, even if, because of the non-random 
nature of the returns, they are somewhat questionable in 
thin trading conditions. Finally, Strebel also highlighted the 
problem of bias which is introduced when estimating beta 
values in thin trading conditions since betas are calculated 
using observed results based on 'stated' prices instead of 
'true' prices. 

In spite of the empirical difficulties mentioned above, the 
CAPM is widely accepted as the definitive relationship be­
tween risk and expected return. According to this theory no 
investor should be able to earn consistent returns in excess 
of the risk free rate plus a premium for bearing market 
wide, or non-diversifiable, risk. In practical tenns, measure­
ments of risk can only be made using observed security 
price histories. As new information becomes available the 
risk premium that is required by investors may change. 
Consequently, when the ex-post version of the CAPM is 
used some securities produce returns greater than the 
expected return and others will perform worse than ex­
pected. For well diversified portfolios, assuming that the 
capital market is efficient, there should, on average, be no 
risk adjusted excess returns over reasonable periods of time. 

Many studies have been conducted in the United States to 
detennine whether investors can consistently earn excess 
returns. Much of this research has focused on trying to 
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determine whether excess returns are related to certain 
factors with the most well known being finn size and FJP 
ratios. Furthennore, some researchers also suggest that 
excess returns are earned during the month of January 
which may be related to the investors rationalising their 
stock holdings before the end of the United States tax year. 

The research that is of interest in this article concerns the 
size and earnings effects. Although not conclusive, the 
research conducted on this subject in the United States 
tends to indicate that excess returns on the AMEX and 
NYSE exchanges are related to size and earnings effects. 
There has been intense debate to detennine whether these 
findings indicate market inefficiency, misspecification of 
the CAPM, or whether they are merely the result of data 
bias. Furthermore, the size and earnings effects do not 
appear to be stationary with respect to time. This has also 
caused disagreement amongst researchers concerning the 
relationship of these excess returns to size and earnings 
effects. 

In an initial study Reinganum showed that abnonnal re­
turns were obtained for the portfolios of small finns which 
on average were more than 20% higher than for portfolios 
of the larger firms (1981b: 52). Reinganum concluded that 
the single period CAPM model is misspecified and that the 
firm size and E/P effects are related but that the size effect 
subsumes the E/P effect (1981a: 20). 

Roll (1981) investigated the implications of serial cor­
relation and noted that Reinganum's use of daily returns 
data seriously biases the estimates of the beta values down­
wards due to thin trading. He suggested that serial cor­
relation could be the cause of the small finn effect found by 
Reinganum because these firms would display artificially 
high risk adjusted returns due to autercorrelation bias 
(1981: 882). In order to address this issue, in a second 
study Reinganum (1982) used Dimson's method for calcu­
lating beta values when shares are subject to infrequent 
trading. Dimson suggests the method provides a more 'con­
sistent estimate of beta ... by aggregating the slope co­
efficients .. .' (1979: 204). Reinganum recognised that the 
re-evaluation of beta did help to explain a little of the small 
firm effect but maintained that even when the method was 
used the small firm portfolios still outperformed the large 
firm portfolios by at least 20% per year (1982: 35). 

Banz (1981) suggested that the use of an equal weighted 
index is preferable to one that is value weighted because it 
reduces the problem of overestimation of high beta 
securities and underestimation of low beta securities. In 
addition, he also used monthly returns data which, as 
discussed above, reduces the errors associated with serial 
correlation (1981: 6-8). Banz concluded that; firstly, as in­
dicated by Reinganum, smaller firms consistently out­
performed the larger firms over the sample period, and 
secondly, this was likely to have resulted because of 
misspecification of the CAPM and not market inefficiency. 

Basu adjusted Reinganum's methodology to better ac­
count for systematic risk. His findings support those of 
Reinganum (1981a; 1981b) and Banz (1981) with respect to 

the size effect However, Basu did not concur with the re­
sults found by Reinganum concerning the E/P effect Basu 
showed that on average the high E/P ratio securities out­
performed those of low E/P firms and that the E/P effect is 
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not subsumed by the size effect but rather the reverse. In 
addition, he agreed with the conclusions of Banz concern­
ing misspecification of the CAPM because the F./P effect 
does not appear to be related to informational effects 
(1983: 150). 

In support of the conjecture of Roll, Blume and Stam­
baugh (1983) showed that the size effect anomaly is pro­
nounced when using daily returns data and that rewrns 
based on closing prices are biased upwards due to the bid­
ask spread They found this effect to be more pronounced 
for the smaller firms. Blume and Stambaugh also showed 
that the magniwde of the size effect reported by Reinganum 
is halved when a buy and hold strategy is adopted and that 
nearly all of the excess returns occur in January. 

Cook and Rozeff (1984) undertook an analysis of siu 
and F./P effects in order to try to resolve the conflicting 
conclusions reached by both Reinganum (1981a and 1981b) 
and Basu (1983) concerning the E/P effect They concluded 
that the most important variable was the January excess 
reblrn and cross dependence of the January effect with the 
E/P and siu effects. In contrast to Basu (1983) they found 
that the F./P and size effects were independently significant 
(1984: 455). 

Banz and Breen (1986) investigated the effect of ex-post­
selection bias and look-ahead bias on empirical relations 
between market return and firm size and earnings yield. Ex­
post-selection bias occurs when the stock records only 
contain data from surviving companies. Look-ahead bias 
occurs when the accounting information is used for a data 
sample prior to that information being made public. They 
showed that both the ex-post-selection bias and the look­
ahead bias had an effect on the observed differences in 
results and specifically that low P/E portfolios had higher 
reblrns when subject to look-ahead bias (1986: 789). When 
the effect of look-ahead bias was removed they found that 
there was no relationship between P/E and market return. 
They acknowledge that look-ahead bias can be effectively 
reduced by restricting the companies analysed to fiscal 
years ending in December with introduction of accounting 
data at the end of March (1986: 793). 

Jaffe, Keim and Westerfield (1989) attempted to replicate 
some of the work undertaken by previous researchers by 
using a longer time sample extending from 1950 to 1986 
and controlling for ex-post selection bias. The reason given 
for their analysis was that the results of previous researchers 
appeared to be inconclusive as 

'(e)arlier evidence concerning the relation between 
stock rewrns and the effects of siu and E/P is not 
clear-cut. Reinganum (1981a: 20) argues that siu 
dominates F./P, while Basu (1983: 150) concludes 
that F./P dominates size. Cook and Rozeff (1984: 464) 
attach approximately equal significance to both 
factors. Banz and Breen (1986: 793) can find no se­
parate F./P ratio effect' (1989:147). 

Jaffe et al. investigated the relationship between size, F./P 
and January effects using monthly risk adjusted excess 
reblrns and the Seemingly Unrelated Regression (SUR) 
method to derive market model coefficients. This method 
has the advantage of calculating the beta values 'in sample' 
and circumventing the problem of error-in-variables due to 
cross-correlation (1989: 140). However, the method does 

assume that there is no serial correlation which, as shown 
by Roll (1981) and Reinganum (1982), causes an over­
estimation of anomalous rewrns especially for those firms 
which are thinly traded. When all months were considered 
they found significant size and F./P effects. When the month 
of January was investigated separately significant size and 
F./P effects were still evident but for the remaining months 
only the F./P effect was significant (1989: 148). 

Methodology 

Data sample 
The data was obtained from two sources. The Ivor Jones, 
Roy & Company database was used to extract preliminary 
results announcement dates, amount of common stock in is­
sue, and earnings per share at the preliminary announce­
ment date. A second database maintained at the University 
of Cape Town, Graduate School of Business, was used to 
extract monthly share prices. A sample of 164 firms was 
used for which both share prices and at least three years of 
annual financial statement data were available. This data 
comprised 1370 company years of records over the period 
1978 to 1988. The firms used in the analysis are listed in 
Appendix A. 

As mentioned earlier, there is a potential of look-ahead 
bias when the accounting information is used for a data 
sample prior to that information being made public. 
Typically this may occur where earnings data is reported for 
a particular year end but this information is not available to 
the investor until some months later. Banz and Breen sug­
gest that look-ahead bias has the effect of introducing the 
E/P effect (1986: 791). To minimise any potential look­
ahead bias effect the following procedure was adopted 
Firstly, the market value of each firm was calculated using 
the number of ordinary shares in issue multiplied by the 
share price at the financial year-end date, and secondly, the 
F./P ratio was calculated using the earnings per share and 
the share price at the preliminary announcement date. 

Both databases used in the article do not contain fums 
which have ceased trading. Consequently, the data sample 
is subject to ex-post-selection bias. While Banz and Breen 
(1986: 791) suggest that it is the effect of biases in the 
data, both look-ahead and ex-post-selection which introduce 
apparent earnings anomalies, according to Jaffe, Keim and 
Westerfield 

'Banz and Breen find that the estimation of the E/P 
effect is not very sensitive to the ex-post-selection 
bias but is quite sensitive to the look-ahead bias. 
Their analysis ... suggests that much of the measured 
E/P effect is due to the failure to account for the look­
ahead bias' (1989: 137). 

While it is recognised that ex-post-selection bias is a 
shortcoming of this article therefore, the more serious look­
ahead bias is accommodated. 

Ex-post version of the CAPM 
In order to perform empirical tests it is necessary to use 
obsened historical data rather than expectations. As such 
an ex-post model must be used The ex-post version of the 
CAPM that can be used for an empirical study is given by 
equation (1). This version is appropriate if it is assumed that 
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the return on any asset is a fair game (Copeland and Wes­
ton. 1988: 212). Additionally since, in reality the risk free 
rate is not time invariant, if a multiperiod version of the ex­
post model is used. where the risk free rate is assumed to be 
the return on a zero beta portfolio, then it is also necessary 
to impose the restriction that there are no transaction costs 
on short sales (Blume and Friend, 1973: 20). A final im­
portant difference between the ex-ante and ex-post models 
is that the empirical line must have a positive slope in the 
former model but no such limitation applies in the latter 
model. 

where: 
~ = rate of return on security i in period t; 
R.,.1 = rate of return on the market portfolio of assets in 

period t; 
Ra = risk free rate of return in period t; 
~ i = cov<Rtt;Rm,)/var(R.,.,); 
ai = excess return of security i; and, 
Cu = security specific error term. 

(1) 

The CAPM implies that returns should lie along the secu­
rity market line. In other words there should be no risk ad­
justed excess returns. In this case ai = 0. The ex-post 
model, however, is expressed in terms of observed returns 
which vary stochastically (Fama, 1973: 611). In order to 
test for the persistence of excess returns, equation (1) must 
be used over many time periods to obtain the average actual 
excess return ai, 

Calculation of betas 
One of the feawres of the JSE is that a large proportion of 
securities are thinly traded. The price quoted for a share is 
based on the price at the last transaction. Consequently, 
shares which are traded infrequently will be positively auto­
correlated and the estimated beta value will be under­
estimated (Stoll and Whaley, 1983: 64). It has been found 
in the United States that there is a positive relationship 
between frequency of share transactions and firm size. 
Therefore, it is the smaller firms that are likely to display 
auto-correlated share price time histories. As the beta values 
of these firms can potentially be underestimated the cal­
culated risk adjusted returns are likely to be overestimated 
(Roll, 1981: 884). 

Two methods were used to calculate beta values for each 
firm. The first method was the standard ordinary least 
squares (OLS) method that is normally used to derive 
values of beta. The second method employed the technique 
developed by Dimson (1979) and enhanced by Cohen, Ha­
wawini, Maier, Schwartz and Whitcomb (1983) to over­
come the problems of beta underestimation caused by serial 
correlation. Bradfield and Barr conducted a sensitivity swdy 
on the JSE and they showed that there is statistical 
significance for two lagged terms, the contemporaneous 
term and one leading term (1989: 171). Their procedure 
was therefore adopted for this article. 

For the regressions a market index is used as a proxy for 
the market portfolio. An equal weighted or value weighted 
index can be used and this has an important influence on 
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the beta estimates. Bradfield and Barr point out that a value 
weighted index such as the JSE-Acblaries Overall Index 
contains shares which are more likely to be actively traded, 
and consequently is itself likely to be affected by the thin 
trading phenomenon ( 1989: 172). The beta estimates using 
a value weighted index are likely to be larger than for an 
equally weighted index as this index also consists of less 
actively traded shares. Bradfield and Barr suggest that 

'although the Equally Weighted Index itself does not 
escape the problem of thin trading, it does appear to 
yield more inwitively appealing estimates of beta 
(when used in conjunction with Cohen's estimator) 
than does the JSE-Acwaries Overall Index' (1989: 
363). 

An equally weighted index was therefore constructed and 
results using both beta computation methods are reportoo in 
the fourth section. The beta values were calculated for each 
month using the previous five years of data. A five year 
period for the regressions is widely used (Guerard, Bean 
and Stone, 1990: 363). 

Excess risk adjusted returns 
The returns were calculated by the percentage change in 
share price from one period to the next Consistent with 
several prior studies, dividends were ignored, firstly 
because the bias introduced into the results have been 
shown to be minimal, and secondly, because of the port­
folio grouping procedure which is discussed in the next 
section. 

Risk adjusted excess returns were obtained for each 
security for each monthly time period using equation (2). 
The 90 day Banker's Acceptance rate was chosen as a 
proxy for the risk free rate. 

ai, = R;, - Rf\ - J\ CRm, - RiJ 

where: 
~ = rate of return on security i in period t; 
R.,.1 = rate of return on the market portfolio of assets in 

period t; 
Ra = Banker's Acceptance rate in period t; 
P i = Cohen et al. or OLS beta estimated using the 

previous sixty months of data; and, 
a it = excess return of security i in period t. 

Portfolio construction 

(2) 

For each firm in the data sample a market value and F./P 
ratio were calculated for each year. There was an average of 
eight years data for each firm. Additionally, the average 
monthly excess returns for each firm and for each year were 
calculated. A number of ranking procedures are available 
for portfolio construction and these are described by Cook 
and Rozeff (1984: 452). The specific procedure adopted for 
this article is the within-groups method as it is widely used 
by researchers in this field (Jaffe, Keim and Westerfield, 
1989: 137; Basu, 1983: 133). The advantage of this 
method is that each portfolio contains an approximately 
equal number of securities which reduces the degree of 
sampling error. The company year records in the data 
sample were first ranked according to the E/P ratio into 
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nine groups. The first eight groups ranged from low to high 
positive E./P ratios and the remaining group contained port­
folios with negative E/P ratios. Thereafter the E./P based 
groups were each ranked according to firm size, based on 
market value, and then subdivided into eight further sub­
groups. A total of seventy-two portfolios were therefore 
constructed. The negative E./P ratio portfolios cmtained 10 
securities each and the remaining sixty-four portfolios com­
prised 20 securities. Consequently, the 64 portfolios which 
contained firms with positive earnings were all well divers­
ified, but, the portfolios that contained firms with negative 
earnings are more likely to exhibit greater unsystematic 
risk. 

Each portfolio was equally weighted between individual 
securities. This method is widely used as it does not bias 
between smaller and larger firms. A value weighted port­
folio displays weighting toward the larger finns with con­
sequently less share price volatility and a lower portfolio 
beta value (Banz, 1981: 10). 

Test procedure for size and earnings effects 
As mentioned above, for each year the portfolio market 
value, F.JP ratio, and average monthly excess reblrns were 
calculated. Equation (3) was used to test for the existence of 
size and earnings effects with all cross-sectional and serial 
excess reblms pooled into a single two dimensional dataset 
for the portfolio construction. The lack of historical yearly 
data was the reason why this approach had to be adopted. 
The method therefore treated each year of company data in­
dependently and it was possible to have the same security 
represented more than once in a portfolio but for different 
periods in time. In order to ensure that the size data was 
consistent across time periods the marlcet value of each finn 
was adjusted to reflect 1988 prices. The E./P ratio is non­
dimensional and therefore no correction was applied. 

where: 
(E/P)il = Average E./P ratio of portfolio i in period t; 

and, 
(LNMV)il = Natural logarithm of the average market 

value of portfolio i in period t. 

(3) 

The natural logarithm of firm size was used because 
Brown, Kleidon and Marsh (1983) have shown it to be 
linearly related to excess rewrn, and the coefficients of 
equation (3) were obtained by regressing across all port­
folios. The hypothesis tests for the existence of size and 
earnings effects are as follows: 
Hypothesis la: Ho: a 0 = 0 H1: ao ~ 0 
Hypothesis lb: Ho: a 1 = O H1: a 1 *O 
Hypothesis le: Ho: a 1 = 0 H,: a1 * 0 

If hypothesis la is rejected then excess returns are 
evident which are not explained by either size or earnings. 
The presence of excess rewrns which can be attributable to 
size and earnings effects will be determined from the out­
come of hypothesis tests 1 b and le. If any of the estimates 
ao, a .. or a 2 are statistically significant then eilher the JSE 
is inefficient or the CAPM is misspecified. 
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Limitations of the test procedure 
As mentioned in the previous sectim, the method used 
required the pooling of serial and cross-sectional data due to 
limited available data for securities quoted m the JSE. The 
difficulty with this pooling technique concerns the loss in 
infonnation by not using 'in sample' estimates of beta and 
not accounting for correlated residual errors. 

Recently, the regression technique that is most commmly 
used in empirical analyses to circumvent the cross-sectional 
error-in-the-variables problem is the Seemingly Unrelated 
Regression (SUR) method (Jaffe, Keim and Westerfield, 
1989; Banz and Breen, 1986; Brown et al., 1983). The SUR 
method produces, as part of the calculation procedure, 'in 
sample' estimates of the coefficients. Consequently this 
technique does not rely on beta estimates which are cal­
culated a priori. Furthermore, the error-in-variables problem 
associated with cross-sectional correlation is no longer 
problematic as the variance-covariance matrix of errois is 
generated internally (Gibbons, 1982: 10). The limited serial 
data used in this article does not permit the use of this 
method. On a positive note though, Banz does suggest that 
grouping of data helps to minimise error-in-variables (1981: 
5). The method that has been chosen for this article helps 
minimise the problems with serial correlation, but, cross­
sectional correlation of errors may still be a significant 
drawback. Finally, the SUR method may not, in any case, 
be ideally suited to the South African situation because of 
the thin share trading on the JSE. 

It is apparent from the literature that each analysis 
technique does have limitations with respect to the errors­
in-variables problem. The choice of analysis technique is 
therefore a trade-off between the errors associated with 
eilher serial or cross-sectional correlation. 

Results 

Descriptive statistics 
Descriptive statistics are presented in Table 1. The 
presentation format of this data is similar to that used by 
Jaffe et al. in their investigation of size and earnings effects 
on the NYSE and AMEX for the period 1951 to 1986 
(1989: 139). Average monthly excess returns, E/P ratios 
and market values are shown for each of the 72 portfolios. 
As stated in the methodology, these results are based on the 
period 1978 to 1988 using the within groups ranking pro­
cedure; ranking first by F/P ratio and then by market value. 
Excess risk adjusted returns have been calculated using both 
the Cohen et al. and the standard OLS methods. 

The results shown in Panel A and Panel B of Table 1 in­
dicate that most portfolios produced negative excess returns 
over the sample period. However, the firms with high F.JP 
ratios have generally performed better than those with 
smaller F.JP ratios. This trend is not entirely obvious from 
Table 1, therefore trend lines have been constructed for 
each firm size group and are presented in Figure 1. Port­
folio size groups one to seven display a positive trend slope 
as E./P ratio increases whereas the remaining trend line for 
the largest size group is marginally negative. 

In contrast to the results found by Jaffe et al., the stocks 
with negative F.JP ratios in almost all cases performed 
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Table 1 Average monthly excess returns, E/P ratios and market capitalization for 72 portfolios constructed using 
data from 164 firms over the period 1978 to 1988 

PANELA !•·: .. :. ·•······AVERAGE)IONTHLY EXCESSJEETVKNS(Coben eh1L Beta).·•····· 
Average Monthly Returns-a (Standard Errors)"b <Beta>"c 

Size Earnings to Price Ratio 
<O Lowest 2 3 4 6 6 7 Hiahest 

Smallest -2.17 -1.57 0.23 -1.25 -1.23 -1.86 0.39 0.32 0.24 
(0.02) (0.04) (0.04) (0.03) (0.02) (0.03) (0.04) (0.05) (0.02) 
d.12> <0.87> d.02> <0.90> <0.71> <1.07> <0.90> d.39> <1.11> 

2 -1.77 0.40 0.75 3.72 -0.19 1.02 -0.28 o.« 0.69 
(0.03) (0.C)6) (0.02) (0.14) (0.03) (0.02) (0.03) (0.03) (0.04) 
d.37> <0.62> <0.77> <l.13> <0.93> <0.85> <1.15> <0.85> <0.99> 

3 0.48 -1.45 -1.75 -0.36 -0.62 -0.27 0.32 0.40 -0.34 
(0.07) (0.04) (0.02) (0.02) (0.04) (0.02) (0.03) (0.02) (0.03) 
<0.84> <l.21> <1.11> <l.02> <0.84> <0.81> <0.85> <0.94> <l.14> 

4 -0.85 -0.54 -0.35 0.76 0.11 -0.02 -0.36 -0.06 -0.74 
(0.09) (0.03) (0.03) (0.06) (0.03) (0.03) (0.03) (0.03) (0.03) 
<l.15> <0.94> <l.25> <l.14> <l.17> <0.75> <1.05> <0.95> <l.05> 

5 -2.52 -0.46 -0.30 -0.14 -0.96 0.99 1.16 -0.99 -0.89 
(0.04) (0.03) (0.03) (0.02) (0.03) (0.05) (0.03) (0.03) (O.o3) 
<l.61> <0.98> <0.76> <0.89> <l.01> <0.97> <0.90> <0.99> <l.03> 

6 -0.95 -0.31 -0.68 0.04 0.51 0.24 0.75 -0.53 -0.43 
(0.03) (0.03) (0.04) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) 
<l.55> <0.99> <l.06> <l.01> <1.00> d.19> <l.12> <l.00> <l.18> 

7 -2.59 -1..52 -0.15 0.18 0.75 -0.59 -0.25 0.18 -0.17 
(0.04) (0.03) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.03) 
<l.18> <1.07> <l.03> <l.01> <0.83> <0.97> <1.01> <l.05> <l.21> 

Largest -2.3 3.77 -0.68 -0.49 -0.11 -0.24 -0.09 -0.31 -0.37 
(0.03) (0.18) (0.02) (0.01) (0.02) (0.02) (0.02) (0.03) (0.03) 
<l.20> <l.07> <l.05> <l.03> <0.94> <0.97> <0.90> <0.81> <l.07> 

PAliEL·B · ·,. · AVEMGE MONTHLY EXCESS REJ'URNS {Standardlletal •• .. . ::::::.::: •. •• :::;\::<\ 
Average Monthly Returns"a (Standard Errors)"b <Beta>"d 

Size Earnings to Price Ratio 
<O Lowest 2 3 4 5 6 7 Hiahest 

Smallest -2.11 -IM -0.04 -1.24 -1.36 -1.82 0.48 0.59 0.42 
(0.02) (0.03) (0.04) (0.03) (0.02) (0.03) (tf.04) (0.05) (0.02) 
<0.92> <0.80> <0.96> <0.8> <0.7r> <l.07> <0.89> <l.16> <0.92> 

2 -1.50 0..55 0.82 3.78 -0.17 0.88 -0.49 0.55 0.87 
(0.03) (0.06) (0.03) (0.13) (0.03) (0.02) (0.03) (0.03) (0.03) 
<l.05> <0.60> <0.56> <l.19> <0.93> <0.84> <l.15> <0.87> <0.80> 

3 0.33 -0.50 -1..52 -0.10 -0.68 -0.40 0.26 0.25 -0.12 
(0.06) (0.04) (0.03) (0.02) (0.04) (0.02) (0.02) (0.02) (0.03) 
<0.69> <1.24> <0.99> <1.02> <0.84> <0.86> <0.85> <0.89> <1.09> 

4 -0.92 -0.50 -0.23 0.50 0.14 -0.05 -0.52 -0.07 -0.71 
(0.09) (0.03) (0.03) (0.06) (0.03) (0.03) (0.03) (0.03) (0.03) 
d.06> <0.88> d.23> d.19> <l.13> <0.91> <0.98> <0.93> <0.98> 

5 -2.68 -0.42 -0.47 -0.29 -1.42 0.77 1.19 -1.03 -0.83 
(0.04) (0.03) (0.03) (0.03) (0.04) (0.05) (0.03) (0.03) (0.03) 
d.58> <0.98> <0.88> d.12> <1.33> d.13> <1.00> <l.04> <1.00> 

6 -0.99 -0.35 -0.73 0.04 0.31 0.16 0.51 -0.70 -0.46 
(0.05) (0.03) (0.04) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) 
d.98> <1.09> <1.07> <l.03> d.02> d.16> <1.21> <1.01> <1.10> 

7 -Z.« -1.41 -0.02 -0.09 0.58 -0.69 -0.40 0.09 -0.07 
(0.05) (0.03) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.03) 
<l.15> <1.05> d.04> <1.12> <0.93> <l.08> <1.10> <1.08> <1.17> 

Largest -2.25 3.45 -0..57 -0.41 -0.08 -0.36 -0.29 -0.61 -0.63 
(0.03) (0.17) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.03) 

.__ __ __.__<;..:cl.:.::.3:.=2.;_>_<=l.2_1~1.04> ~<l.00> <0.96> <l.02> <0.90> <0.95> <1.14> 

_.~~: t&itt•ttt;••• •••••••i••t•vrn~~GE·wr u11<M;·•<m:~lti:tmrnmn••@•J@•t :;\ .. ················•·•·•::•tr 
Size <O 

Smallest -64.01 
2 -68.28 
3 ·64.99 
4 -36.44 
5 -28.99 
6 -62.23 
7 -44.15 

lqest -12.65 

Earnings to Price Ratio 
Lowest 2 3 4 6 6 7 Hiahest 

3.64 8.32 10.88 12.91 
4.42 8.07 10.66 13.15 
4.18 8.19 10.69 13.25 
3.85 8.22 10.65 13.30 
3.94 8.29 10.65 13.36 
4.38 8.14 10.80 12.87 
3.86 8.11 10.68 13.20 
6.04 8.36 10.69 12.75 

16.77 18.79 
15.71 18.65 
16.05 18.55 
15.65 19.07 
15.66 18.28 
15.64 18.67 
15.73 18.35 
15.34 18.60 

23.6 
22.78 
23.31 
22.70 
22.74 
23.40 
23.41 
22.39 

61.74 
36.11 
33.38 
34.70 
32.67 
35.42 
33.88 
38.00 
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Table 1 (cont.) 

Size <0 
Earnings to Price Ratio 

Lowest 2 3 4 5 6 7 Hi11hest 

Smallest 

2 

3 

4 

5 

6 

7 

Largest 

2 
(2) 
4 

(4) 
9 

(10) 
16 

(16) 
26 

(26) 
56 

(57) 
118 

(125) 
261 

(257) 

5 
(5) 
12 

(13) 
35 

(41) 
72 

(72) 
123 

(120) 
211 

(205) 
418 

(378) 
1702 

(1028) 

13 
(14) 
49 

(51) 
100 

(102) 
169 

(170) 
263 

(269) 
443 

(463) 
854 

(843) 
3298 

(2154) 

a Risk ldjused excess returns in percent 
b Standard devi&lion or sample estimates 

c Betaa c:alculaled usin, Ille Cohen el al. estimate 

d Betaa calc:ulaled usin, standard 01.S method 

21 
(25) 
60 

(67) 
107 

(107) 
167 

(164) 
258 

(256) 
401 

(407) 
996 

(933) 
3219 

(2723) 

14 
(14) 
40 

(37) 
74 

(72) 
114 

(115) 
192 

(189) 
334 

(352) 
645 

(587) 
2900 

(2782) 

16 
(21) 
35 

(37) 
53 

(54) 
88 

(96) 
151 

(163) 
236 

(229) 
460 

(444) 
3543 

(2354) 

4 
(3) 
15 

(14) 
27 

(27) 
44 

(44) 
65 

(62) 
122 

(124) 
276 

(274) 
2856 

(1601) 

7 
(7) 
17 

(17) 
29 

(30) 
45 

(48) 
68 

(70) 
109 

(111) 
232 

(239) 
1827 
(722) 

3 
(3) 
8 

(7) 
14 

(14) 
22 

(22) 
38 

(37) 
62 

(60) 
98 

(94) 
487 

(313) 

• E1P ratio c:alc:ulated usin, earnings data and share price at dale or announcement 
f Markel capitalisation c:alc:ulaled al llnancial year end (millions or rands) 

worse than the other portfolios within the same finn size 
grouping. Survivor bias would artificially improve the per­
fonnaoce of the low E/P portfolios. Consequently, the re­
sults of this article are intuitively appealing because it ap­
pears that there is little evidence of survivor bias. 

Average FJP ratios and market capitalizations of the 
firms in each of the portfolios are shown in Panels <.: and D 
respectively. The results reported in Panel C show that the 

EXCESS RETURNS ( .. ) 
4r-~----------------~ 

+ 

3 

2 

1 ' * 
x 

-3~~_L__ _ __[ __ ...L_ _ _L __ ~~.....L-__L-___J 

<O Low 2 3 4 5 
EARNINGS TO PRICE RATIO 

FIRM SIZE TRENDS 

Smallest -+- 2 --+- 3 

~ 7 -+ 6 

6 7 High 

- 4 

Largest 

Figure 1 Average excess monthly returns versus FJP ratio 
graphs - showing trend lines 

FJP ratios in each FJP group do not appear to be related to 
finn size. Inspection of the data in Panel D indicates that 
the maximum average firm size in each size group occurs at 
either FJP ratio column 2 or 3. This effect was also found 
by Jaffe et al., which they suggest may be the result of 
correlation between the size and E/P variables (1989: 140). 
They propose that the excess returns found in their study 
may therefore be explained by one effect, the market value 
effect As shown in the section on regression results this 
conclusion is not supported by the results of this article. 
While there may indeed be correlation between size and FJP 
effects the results indicate that the excess returns are related 
more to the earnings effect than the size effect. 

Effect of thin trading 
A comparison of the beta values using the calculation 
method proposed by Cohen et al. and the ordinary OLS 
method show that the beta coefficients calculated by both 
methods are not stationary. Greater volatility was found in 
the beta coefficients calculated using the Cohen et al. 
method. Panels A and B of Table I contrast the risk 
adjusted excess monthly returns using the two calculation 
methods. It is interesting to observe that the beta values 
using the Cohen et al. method are greater than those from 
the standard OLS method for the first four smallest size 
groups. For the remaining size groups this trend is reversed. 
The graph in Figure 2 shows this effect This trend confirms 
the assumption that the thinly traded firms tend IO be the 
smaller firms on the JSE. Roll also showed that this was 
ttue in the United States (1981: 884). The percentage dif­
ferences were obtained by averaging the beta coefficients 
across all E/P groups. The trend shown in Figure 2 is to be 
expected because thinly traded securities will have under­
estimated betas, when the standard OLS method is used, 
and are likely to be those firms with small market 
capitalizations. 
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(COHEN BETA • OLS BETA)/OLS BETA x 100 15~-115 
- 10 10 

5 ~5 

01 

-· r 
-5 

I 

-10 I L-~~~----'----~__l_~~L_~-L-~------'---~-----"-10 
Smallest 2 3 4 5 

PORTFOLIO SIZE GROUP 

Note: The beta values are averaged 
acroaa all PIE groups 

6 7 Largest 

Figure 2 Graph of percentage difference between Cohen 
et al. and OLS betas as a function of portfolio size 

1be firms with the largest market values are generally 
traded the most frequently (in terms of the volume of share 
transactions). Consequently, the Cohen et al. method of beta 
estimation could be critised because it reduces the beta 
estimates f<r well traded shares. However, for a thinly 
traded exchange such as the JSE this method f<r estimating 
beta coefficients is desirable because it attempts to remove 
bias due to serial correlation. 

Regression results 

In order to detennine whether the excess returns found in 
this article can be explained by either size or earnings ef-
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fects regression tests were performed to detennine the signi­
ficance of the coefficients in Equation (3). 

The multiple regressions were perfonned using the port­

folio average monthly excess returns as the dependent 
variable and the average FJP ratio and natural logarithm of 
the average market value as the independent variables. 
Tests were undertaken using both the excess returns based 
on the Cohen et al. and standard OLS beta calculation 
methods. The results of these regressions are reported in 
Table 2 and in both cases the regressions are found to be 
significant. The results show that the excess risk adjusted 
excess returns are explained principally by the earnings 
effect as the market value coefficient ( a 2) is not at all 
significant and the intercept term (ao) is only just 
significant at the 5% level for the Cohen et al. beta 
estimation approach. Consequently, it is not possible to 
conclusively reject hypotheses la and le that ao = a 2 = 0, 
but alternative hypothesis I b that a 1 'i:- 0 can be accepted. 
Given the significance of a 1 it would appear that either the 
JSE is inefficient or that the CAPM is misspecified. It is 
more likely that the JSE is inefficient however as this view 
is supported by the low trading volume of a large number 
of securities and the results of efficiency studies conducted 
by other researchers (Strebel, 1978; Knight and Affleck­
Graves, 1985). 

Finally, it can also be observed from Table 2 that the 
choice of computation method to derive the excess returns 
does not affect the conclusion related to the earnings effect. 

Discussion 
This article has shown that excess returns on the JSE were 
only related to the earnings effect over the period 1978 to 
1988. There was no size effect evident in the data. This re­
sult does not agree with the findings of De Villiers et al. 
(1986) who suggested that there is a size effect displayed 
on the JSE. Contrary to size effects found in the United 
States, De Villiers et al. found that, over the period 1973 to 
1982, firms with large capitalizations outperformed smaller 
firms on a risk adjusted basis. They suggested that con­
ditions peculiar to South Africa may explain this pheno­
menon, such as the inability of most institutions to invest 
abroad, or the presence of a few large companies that have 

Table 2 Results of multiple regressions of excess return against E/P ratio 
and logarithm of firm size 

Regrea1ioo resulu - eatimales of si& and earnings coefficient 

Beta calailatioo R-square Intercept 

method (8dju1ted) F-IWistic coefficient 

Collen et al. 0,113166 5,53005 
Coeff'icienu -0,006748 

t statillic 2,095 
Stand..-cl 01.S 0,103875 5,11503 

Coefficienu -O,OOS414 
t statillic -1,730 

Significm llllistics : F [dof(num)=2; dof(den)=691 = 3,1330 (4,9426) 
5 .. level/(1 .. level): t [dof:69) = 1,9954 (2,6494) 

FJP 
coefficient 

0,016584 

3,019 

0,016370 

3,067 

Market value 

coefficient 

0,000592 
0,874 

0,000253 

0,384 
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controlling interests in a major number of the firms on the 
JSE (1986: 195). 

The results of this article are in agreement with those of 
Basu who found that the securities of high E/P firms out­
performed those with low F.JP ratios, and, furthermore, that 
the earnings effect is dominant and subsumes the size ef­
fect The absence of a size effect found in this article sug­
gests that the JSE may be little different from the United 
States markets. This result, therefore, does question the 
validity of the conclusions reached by De Villiers et al. 
concerning the reasons why the performance of the South 
African differs from its counterpart markets overseas. 

An interesting feature of the analysis is that the results 
are unaffected by the choice of beta regression methods. 
Roll suggested that serial correlation was the cause of the 
small firm effect (1981: 882). When Reinganum repeated 
his analysis of security performance over the sample period 
1962 to 1975 using the Dimson method for estimating betas 
(1979) he found that the small firm effect was still evident 
and largely unaffected (Reinganum, 1981). The resuhs of 
this article therefore agree with the conclusions of Rein­
ganum because the portfolio excess returns using the Cohen 
et al. beta calculation method were essentially identical to 
those using the standard OLS computation method. While, 
initially this result may appear surprising because the JSE 
contains a greater proportion of thinly traded securities than 
exhibited on the American stock exchanges, the most im­
portant issue seems to be the choice of index for the beta 
calculations. Bradfield and Barr demonstrated that the beta 
estimates are significantly different when an equal weighted 
or value weighted index is used (1989: 171). This was also 
observed by Banz who noted overestimation of high beta 
securities and vice versa (1981: 8). 

This conclusion has important implications concerning 
the methodology that ought to be adopted in future em­
pirical studies since the main problems appear to relate to 
data bias. It has been suggested that serial, cross-sectional 
correlations and other bias effects are the cause of re­
searchers' reporting anomalous returns and therefore the 
choice of analysis technique is especially important A re­
commended approach for future empirical work on the JSE 
is given in the concluding section. 

The earnings effect that has been found in this article is 
significant, and high F.JP ratio firms appear to outperform 
the low F.JP ratio firms. The increase in return that could be 
expected when an investment portfolio is reconstructed to 
consist of high F.JP firms instead of low F.JP firms can be 
approximated by the following procedure. The difference 
between the average E/P ratio of the high and low F.JP 
portfolios from Panel C of Table 1 is 0,3699 - 0,0416 = 
0,3283. The coefficient of the E/P term (a 1) from Table 2 
is 0,0165 and consequently the increase in return is 0,0165 
x 0,3283 = 0,0054 which is 0,54% per month or 6,5% per 
annum. Jaffe et al. performed this calculation and they 
detennined that an increase of 3,2% per annum could be 
obtained by transferring stock holdings to high F.JP 
securities on the NYSE and AMEX (1989: 143). 

The question concerning the JSE is whether the E/P ef­
fect found in this article is the result of market inefficiency 
or a misspecification of the CAPM. Various factors would 
suggest that the F.JP effect is the result of market in-
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efficiency and not a misspecification of the CAPM. F1rstly, 
the JSE is thinly traded. Secondly, De Villiers et al. (1986) 
concluded that a size anomaly existed which was not found 
in the present article. This indicates that anomalous return 
effects may not be stationary which suggests that they are 
due to market inefficiencies. Thirdly, the sample period 
investigated in this article covers only ten years which is 
probably not long enough to conclude that there is a mis­
specification of the CAPM. 

If it is accepted that the JSE is inefficient., then the fact 
that increased excess returns can be earned by holding high 
F.JP securities on the JSE than the American exchanges in­
dicates that the JSE is less efficient than the NYSE or 
AMEX. 

Conclusions 
The results of this article indicate an E/P effect on the JSE 
for the period 1978 to 1988. During this period investors 
could have earned 6,5% more per annum by holding high 
rather than low E/P securities. Basu (1983) and Jaffe et al. 
(1989) also found significant F.JP effects on the United 
States markets. The excess returns reported by Jaffe et al. 
are half those found in this article. This result indicates 
f1rstly that the JSE is less efficient than the NYSE or 
AMEX and, secondly, that the JSE does have similar excess 
returns characteristics to the United States markets. The 
results of the article are contrary to the findings of De 
Villiers et al. (1986) as no size effect was evident on the 
JSE over the sample period. 

No advantage was found in using the sophisticated re­
gression techniques proposed by Dimson (1979) or Cohen 
et al. (1983) to correct for auto<orrelated share returns. It is 
suggested that it is more important to use an equal weighted 
market index as a proxy for the market portfolio to over­
come the effects of thin trading. Additionally, since the 
SUR method uses 'in sample' estimates of beta, the Dimson 
or Cohen et al. beta calculation techniques cannot be used 
with the method. In order to exploit the SUR approach to 

overcome the problem of errors-in-variables associated with 
cross-sectional correlation it is therefore recommended that 
the method is used in combination with an equal weighted 
index to minimise the effects of serial correlation as well. 
This approach is recommended for any future empirical 
analysis which investigates anomolous share price be­
haviour. 
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Appendix A: List of companies used in the article 

List of companies used in the analysis 

Abercorn Group 

Adcodt-lngrun 

AECI 
African Oxygen 

Allied Electronics Corporation 

Amugamaled Retail 

Anglo American Industrial Corp. 

Anglo Tnnsvul Collerie1 

A11ociated Engineering 

Beare• 
Bonuskor 

Bradlows Stores 

B1R Dunlop 

Burlington Industries 

CG Smith 

Carlton Paper Corporation 

Cemmtation Company (Africa) 

Oiubb Holdings 

Cicks Stores 

Concor 

CIP Holdings 

Currie Mocon (1946) 

Debo 

Delta Electricll Industries 

Edgan Stores 

Ellerine Holdings 

Eureka lndustriu 

Federale Volbbelegging 

Foschini 

Frencorp 

Garlick Consolidated 

Gentyre Industries 

Gold Fields Cole 

Grinaker Holdings 

Gubb & lnggs 

Haggie 

Hunt Leuchan & Hepburn 

Holdings 

Imperial Cold Storage 

lnterboard 

Jabula Foods 

Kanhyrn lnvestmmts 

Landlodc 

Lurem Holdings 

Malbak 

Masonite (Africa) 

McCarthy Group 

Metair Investments 

Metal Oosures Group 

Melkor Group 

Mooi River Textiles 

M&S Spitz Footwear Holdings 

Natbolt Group 

N ictus Beperlc 

Northern Engineering Industries 

Oceana Fishing Group 

Pepkor 

Picardi Beleggings 

Aberdale Cables Africa 

Adonis Knitwear Holdings 

African Cables 

Alex Lipworth 

Allied Technologies 

Anglo American Coll Corponli<11 
Anglo American Investment TNll 

Argus Holdings 

Barlow Rand 

Bolton Industrial Holdings 

Boymans 

Broadacres Investments 

Buffalo Corporation 

C G Smith Foods 

Cadbury Schweppes (SA) 

Caxton 

Chemicu Services 

Claude Neon 

CNA Gallo 

Crookes Brolhen 

Cullinan Holdings 

De Been Consolidated 

Delswa 

Dorbyl 

Edward L Bateman 

Ensign Oothing 

Fann-AG 

Fedfood 

Frasen 

FSI Corporation 

General Opticll Company 

Globe Engineering Worts 

Gresham Industries 

Group Five 

Gypsum Industries 

Hiveld Steel & Vanadium 

H&J Supreme Cables & 

Electronics 

Industrial & Commercial Holdings 

Irvin & Jolmson 

KWV Investments 

Kohler 

LTA 

Macphail Holdings 

Malhold 

Mathieson & Ashley Holdings 

Messina 

Metal Box (SA) 

Metje & Ziegler 

Montays 

Murray & Roberts Holdings 

Nampak 

National Trading Compmiy 

Ninian & Lester Holdings 

OK Bazaars (1929) 

Otis Elevator Company 

Picardi Appliances 

Picardi Holdings 
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P1a1e Glas• In~striea Power Technologiel Suncnuh T W Becba & C.ompmy 

Premier Group Holdinp Presidem Catering Tcdclex Yott Tnnber Orpniwicm 
Prel• Suppliel Holdinp Prdoria Portland Cemenl Tane1Media Tonp11-Hulca Group 
Rcmbnndt Group Rentmeester Belegging1 Bepert Towles F.dgu Jacobs Toycn SA 
Reunert Rex Truefonn Clodiing Trw N81al Coal Coiponlioo Tn:t·Beleginp Bcpat 
Robor lndusuial Holcling1 Romaae11. 

Trmcor TmfHoldinp 
SA Bias Holdings SA Breweries 

Unie Wyn Bcpat Unibold 
S M Goldstein SWA Filhing lndustria 

SAM Steele Holding• Sl!ppi 
Utic:o Holdinp Veb 

SASOL Seardel Inve11ment Corporation Vereeniging Refmeries Vierfomein Colliery 

Sentnichem SinclairHoldinp W & A lnvelbllent Corporation w alt.ml Stationery 

Soulh Atlantic Corponlion Southern S1m Hold Holding• W-llbmit Colliery Woohru 

Sledmetab Stem1 Diamond Orpnialion World Fumibue Group 




