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Abstract 

Much work has been conducted on the signalling effect that a directors’ trade 

has on outsiders.  This is based on the premise that insiders, or directors, 

shareholders and managers of companies have access to information about 

their companies that outsiders do not (Bhana, 2007;  Fidrmuc, Goergen and 

Renneboog, 2006;  Hodgson and van Praag, 2006), raising questions about the 

efficiency of markets (Fidrmuc, Goergen and Renneboog, 2004).  Other 

research concludes that the greater the shareholding percentage or percentage 

control held by an insider, the greater would be their access to company 

information, and that this would lead directly to an increase in the strength of the 

signal to the market.  Hillier and Marshall (2002) find that the abnormal returns 

occur most strongly where directors have increased their shareholding.  

Fidrmuc, Goergen and Renneboog in various studies found that the opposite is 

true, particularly for purchases, citing a perceived danger of increased 

entrenchment as the reason for this anomaly.  This study will use the AltX of the 

JSE and attempt to show that there is a positive return on shareholder 

investment following an insider purchase and a negative return on investment 

following an insider sale as outsiders react to these signals and the information 

contained in these trades.  This study will also attempt to prove that the 

percentage control of a director who purchases their own shares has an inverse 

relationship to the abnormal returns.   

 

This study uses the event study methodology and analyses the abnormal 

returns in the event windows extending back to twenty days prior to the events 

and for the following twenty days after the event.  Abnormal returns are 
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modelled using the control portfolio model of Mordant and Muller (2003) which 

is based on the Fama and French Three-Factor model.  These abnormal 

returns are then tested for significance using T-tests and the bootstrapping 

technique.  Relationships between shareholding interest and returns is 

established using linear correlation. 

 

No statistical significance could be found on the returns compared to the market 

following either a purchase or sale insider trade.  However, it was found that the 

reaction to purchases was significantly higher than the reaction to sales, and 

results indicate that the reaction to sales on the AltX of the JSE leads to 

abnormal losses in the short term.  This study finds that there is no 

indistinguishable relationship between shareholding and returns that are 

different to zero.  While it is clear that other bourses internationally demonstrate 

clear evidence of the existence of signals contained in insider trades, and other 

South African studies find corroborative evidence on the JSE main board, there 

is no evidence that insider trades on the AltX contain any signalling value in 

them for outsiders, particularly pertaining to purchases.  Although not 

economically significant, sales do suggest that there is information contained in 

the trade, but is this reaction in the market due to the information contained in 

the trade, or simply due to a culture of trading on market sentiment? 
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1. Introduction to the research problem 

Although regulations of the Johannesburg Securities Exchange (JSE) as well as 

those made law in the Insider Trading Act of 1998 exist to ensure that directors’ 

dealings are transparent to the market, many empirical studies have provided 

evidence that the asymmetric information advantage of the insider allows the 

insider to outperform other investors when trading in their own company shares 

(Hillier and Marshall, 2002).  Insiders, or directors of the board, shareholders 

and managers of publicly traded companies usually possess more information 

about their company than outsiders (Bhana, 2007;  Fidrmuc, Goergen and 

Renneboog, 2006;  Hodgson and van Praag, 2006).  This raises questions 

about the fairness and efficiency of financial markets (Fidrmuc, Goergen and 

Renneboog, 2004).  There is nothing illegal about the insider taking a view that 

their company is undervalued at market capitalisation, and trading in its share 

on this basis (Friedrich, Gregory, Matatko and Tonks, 2002).  Since insider 

trading profits come at the expense of uninformed traders, rational uninformed 

traders will invest less in companies with substantial insider trading, inefficiently 

distorting investment away from these companies (Bernhardt, Hollifield and 

Hughson, 1995).  In other studies it appears that the free market perceives 

these events as signals and that the share price adjusts to reflect this (Bhana 

2007;  Hillier and Marshall, 2002). 

 

This view of insider trading signals can be evidenced regularly in business 

communications.  Recently Cobbett (2008) writing for Moneyweb reported that 

investors would do well to take a look at two unloved industrial small-cap stocks 

on the Alternative Exchange (AltX) of the JSE.  “Each stock is down more than 
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40% off its 12-month high” he writes and yet both stocks have also seen a 

single director spend more than R20m to buy stock in 2008 (Cobbett, 2008). 

 

Such a simple interpretation is fraught with risk (Hillier and Marshall, 2002).  

The signal offered by the insider trade to the market is ambiguous (Hillier and 

Marshall, 2002).  Many reasons exist for this ambiguity, many are 

macrovariables such as prior announcements (earnings, forecasts, 

irregularities, mergers) (Hillier and Marshall, 2002), the differences in the 

timelines under study (Friedrich et al, 2002;  Hillier and Marshall, 2002), 

direction of the trade (Hamill, McIlkenny and Opong, 2002;  Hillier and Marshall, 

2002;  Hodgson and van Praag, 2006), the volume of the trade (Fidrmuc et al, 

2004;  Hodgson and van Praag 2006)  and the percentage shareholding of the 

director making the trade (Fidrmuc et al, 2004; Fidrmuc et al, 2006).  Other 

ambiguous reasons for trading include contracting explanations, tax 

management and mechanistic trading to prevent the director falling foul of 

insider trading rules (Jenter, 2005) as well as for portfolio diversification or 

liquidity management (Aktas, de Bodt and Van Oppens, 2008). 

 

This study replicates aspects of the vast body of insider trading research, in the 

area of using insider trading as a signal in the South African economy.  

Specifically this study attempts to prove that the direction of the trade, purchase 

(sale), influences the abnormal return (loss) to differing degrees, with a 

purchase being more influential on the short run abnormal returns than a sale.   

 



3 | P a g e  
Michael Baty 

One would expect that the greater the shareholding percentage held by a 

director, the greater would be their access to company information, and that this 

would lead directly to an increase in the strength of the signal to the market in 

the event of an insider trade.  Hillier and Marshall (2002) echo this expectation 

by finding that the abnormal returns occur most strongly where directors have 

increased their shareholding.  However this view is not held by all bodies of 

research.  Interestingly Fidrmuc, Goergen and Renneboog (2004) and Fidrmuc, 

Goergen and Renneboog (2006) found that the opposite was true, particularly 

for purchases, citing a perceived danger of increased entrenchment of the 

purchasing director in the company as the reason for this anomaly.  This study 

will therefore attempt to show, which has not been done before in the South 

African economy, that the percentage control (measured by shareholding) of a 

director who purchases their own shares has an inverse relationship to the 

abnormal returns.  This study will also attempt to show that the percentage 

control of a director who sells their own share has a positive relationship with 

the abnormal losses. 
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2. Literature Review 

2.1. Insider trading Act of 1998 

2.1.1. Why was the Act necessary 

The South African Insider Trading Act of 1998 was passed into legislation on 

the 17th of January 1999.  This Act is a result of deliberations and 

recommendations of the King Task Group which reviewed the insider trading 

provisions of the Companies Act and considered it necessary to have these 

repealed and that a new law be passed to deal specifically with insider trading 

(Joubert, 2003). 

 

Insider trading decreases market efficiency by dramatically increasing share 

price volatility (after accounting for liquidity, maturity and macroeconomic 

fundamentals) (Julan and Shang-Jin cited in G:enesis, 2004).  Insider trading 

also decreases share liquidity.  An efficient market that has two shares that offer 

similar returns but have different risk profiles should only differ on their price 

volatility, with the riskier of the 2 shares exhibiting higher price volatility.  Insider 

trading that manipulates the underlying assumptions of any stock market 

destroys investor confidence by creating an unfair playing field (G:enesis, 

2004).  This makes it more difficult for the company to attract and raise funds 

and the decreased liquidity of the share increases the company’s cost of capital. 

 

However contradictory research suggests that because prices contain more 

information when insiders trade, insider trading is beneficial (Bernhardt, Hollified 

and Hughson, 1995). 
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2.1.2. What does the Act control? 

The provisions of the Insider Trading Act require that directors and employees 

and their family members take extreme caution with share transactions 

involving their own companies or the companies that they work for (Joubert, 

2003). 

 

It is incumbent on anyone who can be defined as an insider (see definition 

below) and who is going to be trading in their own company shares to make 

public the intention to trade.  A trade will be “public” if it is published in 

accordance with the rules of the relevant regulated market for the purpose of 

informing investors and advisors (publishing the trade on the SENS of the JSE), 

or it is published in the records of the relevant statutory regulator (FSB) 

(Republic of South Africa (RSA) Insider Trading Act, 1998). 

 

Although insider trading is not forbidden by the Act at any specific times of the 

year, trading in your own shares even if the intention to trade is made public, is 

still to be defended on a balance of probability that the insider was not 

influenced by information that was in their possession (RSA Insider Trading Act, 

1998).  As a result of this many individual companies have put in place 

governance regulations that discourage their own staff from trading in their own 

shares around the period of the release of the interim financial results and the 

period around the release of the end of year financial results.  As Joubert 

(2003), the company secretary for Sasol in 2003 writes, “It is suggested that 

employees, in their own interests, do not deal in Sasol securities within these 
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time periods.  It is recommended that those that do wish to deal in Sasol 

securities during these time periods obtain independent legal advice prior to 

concluding such transactions”. 

 

2.1.3. Insider defined 

An insider is defined as an individual who has inside information: 

1. through: 

a. being a director, employee or shareholder of an issuer of shares 

(securities or stock) or financial instruments to which the inside 

information relates, or 

b. having access to such information by virtue of his or her 

employment, office or profession; or 

2. where such individual knows that the direct or indirect source of the 

information was a person contemplated in paragraph 1 (Republic of 

South Africa (RSA) Insider Trading Act, 1998). 

 

2.1.4. Insider trading defined 

Insider trading occurs when any individual who knows that he or she has insider 

information and who: 

1. deals directly or indirectly, for his or her account or for any other person, 

in the shares (securities or stock) or financial instruments to which such 

information relates or which are likely to be affected by it, or 
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2. encourages or causes another person to deal or discourages or stops 

another person from dealing in the securities or financial instruments to 

which such information relates or which are likely to be affected by it; 

3. discloses that information to another person (Joubert, 2003;  RSA Insider 

Trading Act, 1998). 

 

2.1.5. Authority given in the Act to punish offenders 

Contravention of the Insider Trading Act may result in a fine through the criminal 

courts of up to R2 Million or imprisonment not exceeding 10 years or both 

(Financial Services Board South Africa (FSBSA), 2003;  RSA Insider Trading 

Act, 1998).  The onus of proof in the criminal courts is “beyond reasonable 

doubt” (FSBSA, 2003).  Both the person tipping off the transactor and the 

transactor acting on the tip have committed the offence (Joubert, 2003).  

Furthermore, the introduction of the Insider Trading Act allows for the Financial 

Services Board (FSB) to sue the perpetrator in the civil courts for the profit 

made in this transaction, plus a penalty of up to three times such profit (FSBSA, 

2003; RSA Insider Trading Act, 1998).  This so called derivative action means 

that the FSB is effectively acting on behalf of parties that might have been 

prejudiced by the actions of the insider trader (FSBSA, 2003).  In these civil 

court matters the onus of proof is one of “balance of probabilities” (FSBSA, 

2003). 
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2.1.6. Is the Act successful? 

The objectives of public disclosure of insider trading is to reduce the information 

asymmetry between insiders and outsiders – however, there is always a delay 

between insider trading and the public announcement of this trade (Atkas, de 

Bodt and Van Oppens, 2007).  Regulation of insider trading by means of the 

Insider Trading Act of 1998 promotes public confidence and participation in the 

stock market (Atkas, de Bodt and Van Oppens, 2007).  It also allows outsiders 

to compete with and share in the value enhancing events on an equal footing 

(Atkas, de Bodt and Van Oppens, 2007).   

 

In a comprehensive study of insider trading laws involving 4541 events in 52 

countries, Bris (2005), in contradiction to the analysis of the Insider Trading Act 

by G:enesis, finds that insider trading enforcement actually increased both the 

incidence and profitability of insider trading.  The expected total insider trading 

gains increased and hence Bris (2005) concludes that insider trading laws fail to 

eliminate insider trading profits.  Bris (2005) does find though that harsher laws 

do work better at reducing the incidence of illegal insider trading. 

 

The G:enesis report of 2004 conducted at the behest of the Financial Services 

Board (FSB), on the impact of the South African insider trading regime, reports 

that the Insider Trading Act of 1998 has been very successful.  Although insider 

trading cannot be observed directly, the responses from market participants 

revealed that there was a sharp reduction in the perceived incidence of illegal 

insider trading (G:enesis, 2004).  The introduction of the Act and the public 

enforcement of the Act have contributed to a change in attitude about the 
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acceptability of insider trading:  companies suffer reputation damage and 

individuals find their career prospects slashed (G:enesis, 2004). 

 

2.2. Pre-cursor research to Signalling Theory 

Empirical studies have found that insiders outperform the market which clearly 

violates the assumptions of efficient markets hypothesis (Givoly and Palmon, 

1985;  Piotroski and Roulstone, 2005).  From this one can deduce that these 

insider trades are based on inside information (Givoly and Palmon, 1985) a 

deduction concluded to be both true and widespread by Finnerty (1976 cited in 

Givoly and Palmon, 1985).  These trades if seen today on the JSE would be in 

contravention of the Insider Trading Act of 1998. 

 

However, the continued success of insiders over the market is closely watched 

by many investors with a result that insider trades may trigger a wave of 

transactions in the same direction by outsiders (Givoly and Palmon, 1985) 

thereby generating increased transaction volume, increasing demand, leading 

to abnormal returns following the trade. 

 

Piotroski and Roulstone (2005) find that insiders trade when their private 

knowledge of the company’s future performance and payoffs differs from 

current market expectations. 

 

It can be seen that there is a shift in thinking that occurs between the early 

research of Givoly and Palmon, and the later research of Piotroski and 

Roulstone.  Although both early and recent research show that insider trading 
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results in a reaction in the share price following the trade, Givoly and Palmon 

(1985) conclude that insider trading results in abnormal returns to the investors 

(suggesting that the insider trade occurs first) whereas twenty years later the 

research of Piotroski and Roulstone (2005) concludes that the inefficiencies in 

market pricing had lead to the share being undervalued, and the post insider 

trade helps to bring the share price back to its fundamental value.  This 

suggests that one would only see abnormal returns in those instances where 

the market inefficiencies have undervalued the share prior to the insider trade, 

and the abnormal returns can be seen as correctitive. 

 

At all times we should be cognisant of the body of research that disputes the 

findings supporting resulting abnormal returns after an insider trade.  In contrast 

to the views of Givoly and Palmon and of Piotroski and Roulstone summarised 

above, Jenter (2005) finds little evidence that managers use valid insider 

information in their trades.  The abnormal returns seen in the share price when 

controlled for size and book to market effects are indistinguishable from zero 

(Jenter, 2005).  Aktas, de Bodt and Van Oppens (2008) do not dispute that 

insider trading results in abnormal returns, but their study finds that the lack of 

evidence for economically significant abnormal returns for insiders indicates that 

insiders may not make much use of valid insider information. 

 

2.3. Irrational pricing influences:  Investor psychology 

It must be mentioned briefly that not all research concurs that the market reacts 

rationally to economical influences.  For many years economists theorised that 

the markets could be described using imperfect rationality (Hirshleifer, 2001).  
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There is a broad body of research that concludes that there are influences on 

the market pricing that are irrational and can be collectively grouped in the 

theories of investor psychology.  Financial economists have grown more 

receptive to entertaining psychological explanations (Hirshleifer, 2001) and so 

this review of the literature will describe briefly three dominant biases that affect 

price. 

 

2.3.1. Overconfidence 

In financial markets, analysts and investors gather information, to be used in 

their investment decisions, by interviewing management, verifying rumours and 

by analysing financial statements (Daniel, Hirshleifer and Subrahmanyam, 

1998).  If this investor continuously overestimates their ability to gather this 

information and accurately analyse it, or if this investor overestimates their 

ability to identify the significance of signals in their data that others may neglect, 

the investor will underestimate their forecast errors (Daniel, Hirshleifer and 

Subrahmanyam, 1998).  It is also common that this same investor will be 

overconfident in the data that they have personally gathered or analysed, but 

less confident in public signals (Daniel, Hirshleifer and Subrahmanyam, 1998;  

Hirshleifer, 2001).  Daniel, Hirshleifer and Subrahmanyam (1998) find that this 

overconfidence in informed investors does result in share price overreactions, 

seen as abnormal returns or losses. 
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2.3.2. Self Attributing Bias 

It has been empirically shown that not only can investors be overconfident in 

their abilities, but that as investors observe the outcomes of their investment 

decisions they update their own confidence in a biased manner (Daniel, 

Hirshleifer and Subrahmanyam, 1998;  Hirshleifer, 2001).  Investors attribute 

the events that confirm their investment decision (either buy, hold or sell) to 

their own abilities, while events that confirm that the decision was a poor 

investment decision are attributed to external noise or sabotage (Daniel, 

Hirshleifer and Subrahmanyam, 1998).  In this way the investor confidence rises 

when they receive confirming public information, but disconfirming information 

causes their confidence to fall only modestly, if at all (Daniel, Hirshleifer and 

Subrahmanyam, 1998).   

 

2.3.3. Conservatism bias 

Under appropriate circumstances individuals do not change their beliefs as 

much as would rationally be expected in the face of the evidence provided 

(Hirshleifer, 2001).  The more useful this information is, the greater the distance 

is between the actual updating of the investors’ belief, and the rational reality 

(Hirshleifer, 2001). 

 

2.4. Signalling equilibrium 

The seminal theoretical base from which the literary review will support the 

research proposal hypotheses will be the theory of “signalling equilibrium”.  

Summarised, the signalling equilibrium theory suggests that insiders use their 
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trades as a signal to market participants to increase the rational efficiency of 

prices (Bagnoli and Khanna, 1992 cited in Hillier and Marshall, 2002;  Givoly 

and Palmon, 1985,  John and Lang, 1991;  John and Mishra, 1990;  Piotroski 

and Roulstone, 2005).  When insiders trade in their own shares prior to an 

important company specific event (such as the release of the financial 

performance indicators), the market will view the trade and the expectation of 

the news as a joint signal and form expectations on the abnormal returns based 

on this information (Hillier and Marshall, 2002).  Insiders could also trade in their 

own shares for a variety of other reasons too, including being able to predict the 

future cash flows in their own companies before other market participants 

(Seyhun, 1992).  Each of these insider trades will be seen as containing inside 

information and be interpreted as a signal. 

 

The knowledge of the insider and the outsider is asymmetric, with the insider 

trying to mask the information contained in their trades, and the outsiders in the 

market attempting to discover the information contained in the trade (Hillier and 

Marshall, 2002).  However, the level of information contained in each trade is 

not equal, with some trades genuinely driven by important information unknown 

to the outsider, and some may be for other reasons.  Some of the reasons 

researched are discussed below, and are the motivation for this research. 

 

2.4.1. Director Dealings 

There have been numerous studies conducted on the abnormal returns 

associated with a director purchasing and thereby increasing his own 

shareholding in the long run.  However, these studies found no evidence of 
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stock price movement in the month of the directors’ trade itself (Friedrich et al, 

2002).   

 

2.4.2. Relationship between ownership and returns 

The issue of director ownership is not well researched and the results of various 

studies are contradictory.  Fidrmuc, Goergen and Renneboog (2006) 

acknowledges that the market does take into account the director ownership 

when reacting to director trades.  However in their study Fidrmuc, Goergen and 

Renneboog (2006) conclude that in companies with small director ownership 

the abnormal returns after a director dealing was strongly positive.  In contrast 

to this, companies where the directors hold large percentage ownership, the 

positive news of a purchase announcement is mitigated by a perceived danger 

of increased entrenchment, and therefore the abnormal return is much smaller 

(Fidrmuc, Goergen and Renneboog 2004;  Fidrmuc, Goergen and Renneboog 

2006). 

 

In complete contradiction to the views of Fidrmuc, Goergen and Renneboog 

(2004) and Fidrmuc, Goergen and Renneboog (2006), Hillier and Marshall 

(2002) find that abnormal returns occur most strongly where directors have 

increased their shareholding (purchase).  Hillier and Marshall (2002) find that 

there is no significant movement of the share price when directors sell their own 

shares. 
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2.5. Event study methodology 

Event study methodology has been established over time by researchers such 

as Brown and Warner (1985) and Bhana (1998), which are all based on the 

pioneering and seminal works of Ray Ball and Philip Brown (1968) and of Fama 

et al. (1969) (MacKinlay, 1997).  The event study has many applications 

particularly in finance and economics where these studies have been applied to 

a wide variety of firm specific and economy wide events (MacKinlay, 1997). This 

study will use the event study methodology to examine the excess returns 

around the announcement day of an insider trading event and analyse these in 

the context of director shareholding value.   

 

2.5.1. Daily Share Price Considerations 

The use of daily share prices in event studies has a number of potentially 

important problems that have been fully described in Brown and Warner (1985).  

A brief description of these is listed here to ensure that these are not overlooked 

in the interpretation and analysis of the results of this study. 

 

2.5.2. Non-normality 

Daily share prices for an individual share exhibits substantial differences from 

normality that are not observed in monthly share price data.  The evidence 

suggests that daily share price returns are fat-tailed relative to a normal 

distribution (Brown and Warner, 1985).  The Central Limit Theorem is used to 

guarantee the normality of daily data in large samples – this is a concern in this 

study where the study of shares on the AltX results in a relatively small sample. 
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2.5.3. Non synchronous trading and market model parameter estimation 

Non synchronous trading and market parameters is an issue where the return 

on the share and the return on the market index are each measured over 

different trading intervals, using the ordinary least squares technique (Brown 

and Warner, 1985).  This is eliminated in this study by using daily share and 

daily index (market) returns in the predictive data set of the regression 

modelling.  Monthly share returns and monthly index returns are used in the 

developmental data set of the regression. 

 

2.5.4. Variance estimation 

The estimation of the variance of the sample mean return is important in testing 

for statistical significance (Brown and Warner, 1985).  This is not limited to daily 

data studies, but monthly data studies too.  The issues with daily data are: 

• As a consequence of non-synchronous trading the properties of daily 

data can exhibit serial dependence. 

• There may be cross-sectional dependence of the share specific 

abnormal return. 

• There is evidence that the variance of share returns increases for the 

days immediately after events, known as stationarity. 

 

2.5.5. Benchmark Models 

An important consideration in event studies is the choice of benchmark against 

which the abnormal returns are estimated (Ward and Muller, 2008).  Smit 
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(2005) concludes that the Control Portfolio Model is the most appropriate of the 

benchmark models.  A number of approaches (or models) are available to 

calculate the normal return of a given share.  Generally these can be grouped 

into statistical models and economic models.  Models in the statistical grouping 

follow from statistical assumptions concerning the behaviour of asset returns.  

Models in the economic grouping in contrast, rely on assumptions concerning 

investors’ behaviours and are not solely based on statistical assumptions 

(MacKinlay, 1997). 

 

2.5.6. Constant Mean Return Model 

Although the constant mean return model is perhaps the simplest model it often 

yields results similar to those of more sophisticated models (Brown and Warner 

1985).  This model uses the mean historic return of share ί as the benchmark 

against which abnormal returns are measured. 

 

2.5.7. Mean Adjusted Model 

A variant of the Constant Mean Return Model – this model adjusts the mean 

return of share ί over time. 

 

2.5.8. Market Model 

This model relates the return of any given share ί to the return of the market 

portfolio.  In application, a broad based share index is used for the market 

portfolio, such as the ALSI40 on the JSE main board, or the J232 on the AltX.  

The market model represents a potential improvement on the Constant Mean 
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Return Model by removing the portion of the share return that is attributed to 

variation in the market’s return (MacKinlay, 1997).  This can lead to an 

increased ability to detect event effects.  However it has been found that it is not 

only market β’s that describe the expected returns sufficiently, but other factors 

such as a company’s market capitalisation, leverage, book-to-market equity 

ratios and price / earnings ratios too (van der Plas, 2007). 

 

2.5.9. Multi-Factor Models 

These models are motivated by the benefits of reducing the variance of the 

return of share ί by explaining more of the variance in the market returns, due to 

each of these “Factors”.   

 

It should be noted that the gains from employing multifactor models for event 

studies is generally limited (MacKinlay, 1997).  The reason for this is the 

empirical fact that the marginal explanatory power the additional factors have in 

predicting the market is small.  The value of these factors will be greatest where 

the sample companies have a common characteristic, such as all the 

companies are from the same industry, or are in the same capitalisation group 

(MacKinlay, 1997). 

 

2.5.10. CAPM and APT Models 

These economic models are generally seen to provide a more constrained 

normal return as compared to the statistical models mentioned previously.  The 

Capital Asset Pricing Model (CAPM) developed by Sharpe (1964) and Lintner 
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(1965) is an equilibrium theory where the expected return of share ί is 

determined by its covariance with the market portfolio (MacKinlay, 1997).  

Recent deviations discovered in the CAPM model render the use of this model 

questionable.  It was found that the CAPM model was sensitive to restrictions 

built into the model.  These sensitivities can be avoided by using the Market 

model – and so the use of CAPM in event study has all but ceased. 

 

The Arbitrage Pricing Theory (APT) developed by Ross (1976) is an asset 

pricing model where the return of share ί is a linear combination of multiple risk 

factors (MacKinlay, 1997).  Use of this model has found that the dominant factor 

in the model behaves much like the market factor, with additional factors adding 

little explanatory power to the model. 

 

2.5.11. Three-Factor Model 

Many researchers have identified patterns in the average share returns using 

the CAPM model.  They have identified patterns between the share returns and 

the size of a company, book-to-market equity, earnings / price, cash flow / price 

and pattens in returns and past sales growth.  Fama and French (1996a) argue 

that many of the CAPM average return anomalies described above are related 

and are captured by their Three-Factor model.  This model has its detractors 

and cannot therefore be seen as the asset pricing panacea but it is from this 

model that many of the contemporary models are derived.  Kothari, Shanken 

and Sloan (1995) (cited in Fama and French, 1996b) claim that the use of 

annual data provides better correlations than the monthly data used in the 

Fama and French Three Factor Model.  They also claim that the book-to-market 
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equity ratio is seriously exaggerated due to survivorship bias (Fama and 

French, 1996b).  Both claims are refuted in later studies by Fama and French. 

 

The Three-Factor Model says that the expected return on a portfolio in excess 

of the risk-free rate [ ]fi RRE −)(  is explained by the sensitivity of its return to 

three factors: 

I. the excess return on a broad market portfolio )( fM RR − ; 

II. the difference between the return on a portfolio of small stocks 

and the return on a portfolio of large stocks (SMB = small minus 

big; and 

III. the difference between the return on a portfolio of high book-to-

market shares and the return on a portfolio of low book-to-market 

shares (HML = High minus low) (Fama and French, 1996). 

The expected return as measured by the Fama Three-Factor model for share ί 

is therefore measure by the following equation: 

 

[ ] itiifMifi HMLEhSMBEsRRERRE εβ +++−=− )()()()(    (Formula 1) 

 

where: 

)( iRE    = the expected return of share ί; 

fR    = the risk-free rate; 

iβ    = the market β; 
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is    = the coefficient of tilt, or factor sensitivity towards 

     small companies’ shares and away from big 

     companies’ shares; 

ih    = the coefficient of tilt, or factor sensitivity towards high 

     book-to-market equity ratio companies’ shares 

     (value shares) and away from low book-to-market 

     equity ratio companies’ shares (growth shares); 

)( MRE   = the expected return on the broad market portfolio; 

)(SMBE   = the expected difference between the expected return 

     on a portfolio of small companies’ shares and the 

     expected return on a portfolio of large companies’ 

     shares (SMB = small minus big); 

)(HMLE   = the difference between the expected return on a 

     portfolio of high book-to-market equity ratio 

     companies’ shares and the expected return on a 

     portfolio of low book-to-market equity ration 

     companies’ shares (HML= high minus low); and 

itε    = the error term. 

 

2.5.12. Control Portfolio Model 

In the South African context, a further consideration to the standard three 

factors of the Fama Three-Factor model is the resource effect seen in shares 

that are based on resources versus those that are not based on resources 

(“resources” versus “non resources”).  Mordant and Muller (2003) report this as 
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the “dual nature” of the JSE.  It is argued in their research that the 

Johannesburg Stock Exchange is different from others around the world in that 

the bourse is dominated by “resource” shares in the form of gold mining 

companies.  It is argued that the share price of these companies is determined 

largely by the gold price and that this correlation to the gold price was not found 

in other sectors of the JSE.  Robertson and van Rensburg (2003) conclude that 

analysing financial and industrial shares in the absence of resource shares 

added extra reward to their validity in the model. 

 

The formation of control portfolios is a well documented technique used in 

generating actual returns.  Control portfolios are built from all the shares on an 

exchange that are then divided into groups based on the market anomaly to be 

filtered out.  The example given by Mordant and Muller (2003) is should the 

researcher want to strip out the size and value effect from the market, control 

portfolios would be created, one housing all shares whose market capitalisation 

and book-to-market ratio qualify them as small, value shares.  Another control 

portfolio would house all those shares whose characteristics qualify them as 

large, growth shares (Mordant and Muller, 2003).  A detailed description of the 

creation of and use of these control portfolios is given by Mordant and Muller 

(2003, pg 20).   

 

The use of any particular model is vitally important to the outcome of any study 

and is dependant on the size of the event window under investigation in the 

study.  Short event windows will require a less complex model to calculate the 

abnormal returns where the model has built in mechanisms to control for market 
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anomalies.  The longer the event window becomes, the more complex the 

model will have to be in order to predict and therefore control for cyclical, 

seasonal and bourse specific events that may occur in the duration of the event 

window.  Fama (1997) finds that long term studies not only have to contend with 

short term abnormal returns but also of long term post event reversals of 

returns.  (Fidrmuc, Goergen and Renneboog, 2004) introduce us to their long 

term event study model that attempts to control for the status of directors 

involved in the insider trade, the control exerted on the company by financial 

institutions, the role played by institutional (blockholder) investors in the 

company all while adjusting the model for the release of other news events 

surrounding the insider trade. 

 

2.6. Literature Conclusion 

Although there exists a tremendous amount of research on signalling and 

efficient market theory, on the influences of abnormal returns in the market and 

on the associations identified by researchers between returns and share 

characteristics, there seems to be a lack of research on the director 

shareholding as an influence on the abnormal returns.  Certainly the absence of 

any study of this sort in the South African economy and the contradictory results 

concluded by different researchers on this topic when conducted on other 

bourses around the world are the motivations for this study.  The absence of 

any study on the returns on the Alternative Exchange is another reason why this 

study will attempt to determine the influence of director ownership, used as a 

market signal, on abnormal returns on the AltX. 
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3. Research Hypotheses 

3.1. Hypothesis 1 

3.1.1. Hypothesis 1 (a) 

The null hypothesis states that the market reaction measured by Cumulative 

Average Abnormal Return (CAAR) to an announcement of a directors’ purchase 

is not significantly different to the population CAAR, represented by the 

bootstrapped sample CAAR.  The Alternative Hypothesis is that the market 

reaction to a directors’ purchase measured by CAAR is significantly greater 

than the bootstrap sample CAAR. 

 

H0:  CAAR purchase = CAAR bootstrap 

HA:  CAAR purchase > CAAR bootstrap 

 

3.1.2. Hypothesis 1 (b) 

The null hypothesis states that the market reaction measured by Cumulative 

Average Abnormal Return (CAAR) to an announcement of a directors’ sale is 

not significantly different to the population CAAR, represented by the 

bootstrapped sample CAAR.  The Alternative Hypothesis is that the market 

reaction to an announcement of a directors’ sale measured by CAAR is 

significantly less than the bootstrap sample CAAR. 

 

H0:  CAAR sale = CAAR bootstrap 

HA:  CAAR sale < CAAR bootstrap 
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3.1.3. Hypothesis 1 (c) 

The null hypothesis states that the market reaction to an announcement of a 

directors’ purchase measured by CAAR is not significantly different to the 

reaction measured by CAAR of an announcement of a directors’ sale.  The 

alternate hypothesis states that the market reaction to an announcement of a 

directors’ purchase measured by CAAR is significantly greater than the market 

reaction of an announcement of a directors’ sale measure by CAAR. 

 

H0:  CAAR purchase = CAAR sale 

HA:  CAAR purchase > CAAR sale 

 

Hypothesis 1 is to be used to determine the validity of the sample.  According to 

Aktas, de Bodt and Van Oppens (2008) replicating previous methodology will 

ensure that this sample data set represents the same empirical context from 

which previous conclusions were drawn and from which this study can test 

Hypothesis 2. 

 

3.2. Hypothesis 2 

3.2.1. Hypothesis 2 (a) 

The null hypothesis states that the Cumulative Average Abnormal Returns 

(CAARs) associated with a directors’ purchase is not dependant on the 

shareholding of the director concerned.  The alternate hypothesis states that the 

Cumulative Average Abnormal Returns (CAARs) associated with a directors’ 
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purchase is inversely dependant on (negatively correlated to) the shareholding 

of the director concerned. 

 

H0:  Correlation Co-efficient CAAR Purchase : Shareholding % = 0 

HA:  Correlation Co-efficient CAAR Purchase : Shareholding % < 0 

 

3.2.2. Hypothesis 2 (b) 

The null hypothesis states that the Cumulative Average Abnormal Returns 

(CAARs) associated with a directors’ sale is not dependant on the shareholding 

of the director concerned.  The alternate hypothesis states that the Cumulative 

Average Abnormal Returns (CAARs) associated with a directors’ sale is 

dependant on (positively correlated to) the shareholding of the director 

concerned. 

 

H0:  Correlation Co-efficient CAAR Sale : Shareholding % = 0 

HA:  Correlation Co-efficient CAAR Sale : Shareholding % > 0 
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4. Research Methodology 

4.1. Overview 

This quantitative secondary data research project will use the event study 

methodology as described in the literary review.  This study will also make use 

of a variant of the Control Portfolio Model used by Modant and Muller (2003). 

 

The studies of Friedrich et al. (2002) were all conducted using monthly share 

price information.  Surprisingly and perhaps as a direct result of using monthly 

share price granularity only, these papers could not find any abnormal return 

evidence in the short term.  The researchers argue that if the abnormal returns 

had appeared immediately after the trade (i.e. within a number of days), using 

monthly data would not have been able to identify these trends (Friedrich et al, 

2002). 

 

Notwithstanding the issues related to the use of daily share data that were 

described in the literary review, sections 2.5.1 to 2.5.4, this study will use daily 

share price (when predicting the ARs for each day in the event window), and 

will investigate the existence of abnormal returns in the short term.  The short 

term in this study is defined as within twenty days of the directors’ dealing or 

trade.  Twenty days is chosen as it was noted by Hiller and Marshall (2002) that 

on the day of the trade and for several days thereafter share prices moved in 

the same direction of the insider trade, which is both consistent with the semi-

strong form of market efficiency and with the signalling models of insider 

trading. 
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Events will be identified from SENS announcements.  Each insider trade 

entered into on the JSE is published and hence identified in the Stock 

Exchange News Service (SENS) as per the Insider Trading Act of 1998.  An 

event is defined as an insider trade announcement in SENS which, it must be 

noted, is not always released on the same day as the actual transaction.  The 

SENS announcement is therefore the signal to the market of insider information 

contained within the trade.  It is the date of the announcement that will be used 

as the event date. 

 

Once each insider trading event has been identified, the use of the Control 

Portfolio Model as per Mordant and Muller (2003) will allow for the returns on 

the share price to be predicted in the absence of the event, twenty days after 

the event (t = 20).  It is often argued that information about the insider trade is 

often leaked to market prior to the actual trade.  To guard against having the 

predicted values influenced by this activity, the model will begin predicting daily 

share returns from twenty days prior to the event (t = -20), through the event, to 

twenty days after the event (t = 20).  By subtracting the actual return calculated 

on t = 20 from the predicted return, one can calculate if any Abnormal Returns 

(returns that are explained only by the information contained within the insider 

trade) are present.  It is these abnormal returns that will be used to test the 

hypotheses stated in the chapter three. 
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4.2. Population and Sampling 

4.2.1. Described 

The work by Gregory et al (1997) in Friedrich et al (2002) reported a 

disproportionate amount of directors’ dealings in less liquid markets.  The JSE 

Alternative Exchange (AltX) as a smaller market capitalisation exchange is likely 

to be less liquid than the main board.  The AltX is likely also to be more volatile 

and react stronger to the signalling of the insider trade.  Givoly and Palmon 

(1985) argue that small companies are likely to offer higher potential profits to 

insiders as an insider in a smaller company is more likely to have access to 

information which could have a substantial effect on the share price.  Another 

reason argued by Givoly and Palmon (1985) to use the smaller companies 

listed on the AltX is that there exists an overabundance of information on all the 

large companies listed on the main board of the JSE as well as a heavy flow of 

analyst and news reports.  Analysing the JSE listed companies would make it 

difficult to link individual insider trades to a movement in the share price in the 

presence of all of these other reports (Givoly and Palmon 1985).   

 

4.2.2. Unit of Analysis 

The unit of analysis will be the daily return of the shares of the companies found 

in the population.  The closing daily share price will be required for each day 

since the company listed on the AltX in order to calculate the daily return.  The 

share price is required for a minimum of twenty days after the insider trade in 

order to predict the share returns which are to be used in the calculation of the 

Abnormal Returns (ARs) to the end of the event window. 
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The daily return of each share will be calculated as per the formula of Mordant 

and Muller (2003): 

 

]/ln[ 1−= ititit PPR       (Formula 2) 

where: 

itR    = the share price return for the security ί for day t;  

itP    = the closing share price of security ί at the end of 

     day t, and 

1−itP    = the closing share price of security ί at the end of  

     day t-1. 

 

4.2.3. Population 

The population under consideration is defined as all the purchase or sale of 

shares transactions by a director in their own company share (inside trade) on 

the JSE Alternative Exchange (AltX) since inception of the AltX, on the 27th 

October 2003 (www.jse.co.za), until the 30th June 2008.  Each of the 

announcements of these purchases or sales in SENS is called the event.  In 

order for an event to be included in the population of relevance it had to adhere 

to the following: 

 

The nature of the transaction had to be the purchase or sale of ordinary 

equity shares of the company, conducted on the open market.  Other 

transactions such as private transactions, option exercises, single stock 
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futures and other derivative type transactions as well as shares acquired 

through a remuneration or other plan are excluded since these 

transactions are less likely to be motivated by informational reasons 

(Seyhun, 1992). 

 

The 30th of June 2008 is chosen as the end date of the study as the data 

collection for this study was completed at the end of July 2008 and the model 

employed in this study requires that the actual share return is known twenty 

days after the announcement event (t = +20).   

 

4.2.4. Creation of the SENS (event) database 

In order to create a database of events to be studied in this research and to 

identify those events that needed to be excluded, a number of steps needed to 

be followed. 

• All SENS announcements that listed any “Director Dealings” was 

sourced from the McGregor BFA database.  These SENS 

announcements were available in word format only. 

• These SENS announcements needed to be transcribed into a workable 

database.  Included in the database were: 

o SENS Publication date 

o Ticker 

o Name of Director 

o Transaction date 

o Type of transaction (purchase or sale) 

o Volume of shares traded 
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o Share price of trade 

o Value of shares traded 

o Type of Instrument 

• In many cases, multiple directors would purchase or sell shares together.  

These events are all reported in the same SENS announcement.  These 

multiple events were not excluded, but were treated as the same event if 

all the transactions in the SENS were in the same direction, ie all 

purchase.  In order to test hypothesis 2 the shareholding of the director 

involved in the transaction must be known – and so although the multiple 

transactions were treated as a single event - the individual transactions 

that made up this event needed to be extracted from the SENS into the 

database as separate line items of the same event. 

• Often it was seen that a single purchase or sale pattern was spread over 

a number of days.  This was termed an event episode.  If all events in the 

episode were of the same nature (purchase or sale), and where the 

events within the episode were within 3 days of one another (to a 

maximum of 15 days), these disparate events were consolidated into a 

single event for inclusion within the database.  The individual 

transactions that made up this consolidation was recorded in the 

database for future reference. 

 

4.2.5. Population Exclusions 

A number of data exclusions were required to ensure that the event was 

identified in isolation of any other confounding events.  This allowed the study to 

measure the effects of this event alone on the share returns 
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From the database created as per section 4.2.4 above, the following specific 

exclusions from this database and for this study were: 

• Any inside trading event, in which another inside trade event occurred 

within the t = -20 to t = +20 day event window period was excluded.  

Having another trade complete within this time frame would have an 

exponential effect on the abnormal return.   

• All insider trades in which other confounding events were found within 

the t = -20 to t = +20 period were excluded.  In order to identify 

confounding events an analysis of all the SENS announcements not 

included in the database above had to be concluded.  All SENS 

announcements within the event window, t = -20 to t = +20 were 

scrutinised.  Any item in the event database that was affected by these 

confounding events was deleted from the database.  These confounding 

events included: 

o release of financial statements; 

o release of trading statements; 

o first cautionary announcements; and 

o additional cautionary announcements. 

• All insider trades of value < R5,000 were eliminated as their effect on the 

company share price was expected to be minimal. 

• All insider trades where there was a sale of ordinary equity shares and 

an equal purchasing of options or single stock futures or vice versa were 

removed from the database.  These trades were termed traded pairs. 
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• Events for which the P/E and Book-to-Market ratios of the companies 

were not available were excluded. 

• Events for which the Directors shareholding percentage at the time of the 

event was unknown were excluded. 

• All events for which a minimum of 36 months worth of daily share price 

information prior to the event was not available were excluded. 

 

4.2.6. Sampling 

Once all exclusions had been effected on the population of events, it was noted 

that this was a census study.  No sampling was required.  All reference to 

population and sample are therefore interchangeable. 

 

4.3. Data collection process 

4.3.1. Share Price 

Daily Share price information was obtained directly from the JSE.  This was 

presented in a database of daily close, volume traded, value traded, high, low 

and the number of intraday transactions of all listed and delisted entities on the 

JSE AltX.   

 

Any supplementary or cross reference data was obtained either directly from 

the McGregors BFA company fact file, or the iNET company database. 
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4.3.2. SENS announcements 

Insider trading announcements are reported publicly through the Securities 

Exchange News Service (SENS).  The Director Dealing related SENS 

announcements were sourced using the McGregors BFA News database.  The 

confounding events SENS announcements were analysed on the iNET 

database of SENS announcements per company listed on the AltX.  These 

announcements are presented in iNET chronologically making this analysis 

easier. 

 

4.3.3. Shareholding 

A database of Shareholders shareholding percentages was compiled using data 

made available through iNET.  All shareholders shareholding values are 

reported on a monthly basis, company by company. 

 

4.3.4. Company List and JSE Sector classifications 

All companies listed and de-listed on the AltX, and details on their listing dates 

and ticker codes was downloaded from iNET.  The sector codes to which each 

company is assigned on the AltX was also downloaded from iNET.  This sector 

data was required for the construction of the “resources” vs “non resources” 

control index. 

 

4.3.5. P/E and Book-to-Market ratios 

All P/E ratios and Book-to-Market ratios were downloaded from the McGregors 

BFA company database using their financial analysis tool. 



36 | P a g e  
Michael Baty 

 

4.4. Data Analysis Approach 

The event study methodology was utilised in this study.  The methodologies of 

Smit (2005), Mordant and Muller (2003) and van der Plas (2007) were followed 

closely to ensure consistency in results.   

 

The event that was to be studied in this research is the purchasing or selling of 

shares by a director in his or her own company.  The event date is regarded as 

the date on which the announcement of the purchase or sale was made to the 

public through SENS.  If a series of similar trades were made on consecutive 

days, the date of the first SENS announcement was used as the event date. 

 

The event date is denoted t = 0.  The impact of this announcement on the 

company share price is measured daily for a period of twenty days after the 

event, from t = 0 to t = +20.  To identify if any information was leaked to the 

market prior to the event date the period t = -20 to t = 0 was also measured.  

This period, t = -20 to t = +20 is termed the event window. 

 

4.4.1. Control indexes versus control portfolios 

In analysing the perceived information contained in the event one has to predict 

the share return in the absence of the event, and compare the predicted value 

to the actual value.  To predict the share returns the control portfolio model of 

Mordant and Muller (2003) was used.  This model requires the creation of 

control portfolios.  However in contrast to the study by Mordant and Muller 
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(2003) where control portfolios were designed as a base for prediction of the 

share turn, limitations in the absolute number of shares on the AltX bourse 

forced this study to create control indexes, rather than portfolios. 

 

The same effects were controlled for by the creation of these indexes as was 

the case with the original Fama and French (1996) three factor model and the 

control portfolio model of Mordant and Muller (2003).  In this model Fama and 

French control for company size and price-to-book ratio.  The resources effect 

as found by Mordant and Muller (2003) was controlled for by creating a 

resources index. 

 

Mordant and Muller (2003) classified all JSE companies into one of 8 portfolios.  

This was not possible due to the few numbers of shares on the Altx.  Instead, 

each share on the Altx was classified as: 

• either Large Cap (LC) or Small Cap (SC), 

• either Value Share (VS) or Growth Share (GS), or 

• either Resource Share (RS) or Non Resource Share (NRS). 

This classification (see table 4.1 below) was then used to create the 6 control 

indexes. 

Table 4.1:  a list of the 6 control indexes used in this study 

LC Large Capitalisation Share 

SC Small Capitalisation Share 

VS Value Share 

GS Growth Share 

RS Resource Share 

NRS Non Resource Share 
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4.4.2. Market capitalisation index 

To calculate whether a company share was a large cap or small cap share, all 

companies on the Altx were sorted by their market capitalisations on the first 

trading day of the month.  The median value was calculated and all shares with 

a market cap larger than the median were classified as Large Cap shares.  All 

companies with a market capitalisation less than or equal to the median were 

classified as Small Cap shares. 

 

This index was reconstituted monthly, with a new constituent list created using 

the market capitalisations on the first trading day of every month.  To prevent 

survivorship bias, as new shares were listed on the AltX they were included in 

the index in the next month, and those shares that either delisted from the JSE, 

or transferred their listing to the main board of the JSE were removed from the 

index when they delisted.  From this a Large Capitalisation and Small 

Capitalisation index of daily returns was created.   

 

4.4.3. Growth / Value index 

A company was classified as a growth or a value investment based on its price-

to-book ratio.  Once downloaded from the McGregor BFA database, all 

companies were sorted according to their price-to-book ratios.  Due to the 

infancy of the AltX as a market, many new listings occurred in the time under 

analysis, between 27 Oct 2003 and 31 Jul 2008.  In many cases a company 

listing on the Altx does not present audited financials for much of the first year 

of existence on the AltX.  Price-to-book ratios could not be calculated until the 

release of the first audited financials.  It was for this reason that this index was 
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reconstituted bi-annually, on the first trading day of the Jan – Jun period, and 

again on the first trading day of the Jul – Dec period.  All new listings, or all 

companies reporting a price-to-book ratio for the first time were included 

whenever the index was reconstituted.   

 

To create meaningful indexes in the early years of the AltX the first reported 

price-to-book ratio was used as the price-to-book ratio for the time period 

between listing on the AltX and the reporting of the first price-to-book ratio. 

 

4.4.4. Resources index 

The broad Sector classifications of the JSE were used to identify whether a 

company was in the resources or non resources index.  All “mining” and “basic 

materials” share classifications were considered as resource shares – all others 

were considered as non resource shares. 

 

The indexes that were created for these 6 classifications were equally weighted 

and were created using the log function daily returns of the share price.  The 

daily return was calculated as per Formula 2. 

 

4.4.5. Regression and expected daily returns 

Following the research of Mordant and Muller (2003) alphas and beta 

coefficients were calculated for each event by regressing the actual shares daily 

share price return against the daily returns of each of the 6 control indexes.  

This regression was based on 36 months worth of monthly return data 
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preceding the event.  The result of this was a regression formula (formula 3) for 

each event.  According to Ward and Muller (2008) the control portfolio model 

measures the expected return of share ί in period t as the sum of the 

sensitivities of share ί to the returns on the 6 factor mimicking indexes and a 

calculated alpha estimate in period t.  This formula is summarised as: 

 

ittitititititiitit NRSRSGSVSSCLCRE εββββββα +++++++=)(  (Formula 3) 

where: 

)( itRE    = the expected return on security ί on day t; 

itα    = the alpha intercept term of security ί on day t; 

1,iβ … 6,iβ   = the beta coefficients on each control index return for 

     security ί; 

itε    = the error term; 

tLC … tLRS   = the log function share price returns on each of the 

     6 control indexes as set out in Table 4.1, on day t. 

 

After calculating the alpha and beta coefficients for each event, the expected 

return for share ί for each day t = -20 to t = +20 was calculated.  This was 

accomplished by inserting the actual daily return for each of the 6 indexes into 

formula 3 for each day in the event window. 

 

4.4.6. Abnormal Returns 

The daily abnormal return was then calculated for each day in the event 

window.  Abnormal returns were calculated in terms of Formula 4. 
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1))(1/()1(( −++= ititit RERAR       (Formula 4) 

where:  

itAR    = the abnormal return of share ί on day t; 

itR    = the actual return of share ί on day t; 

)( itRE    = the expected share return of stock ί for day t, 

     as determined by formula 3. 

 

4.4.7. Cumulative Abnormal Returns 

The Cumulative Abnormal Returns (CARs) for each event were calculated by 

cumulatively summing the abnormal returns for each day in the event window.  

These observations were equally weighted as per the study of Smit (2005).  The 

Cumulative Abnormal Return was calculated as follows: 

 

∑
+=

−=
+=−= =

20

20
20,20,

t

t
ittti ARCAR        (Formula 5) 

where: 

20,20, +=−= ttiCAR   = the cumulative abnormal return for share ί for 

     the period from t = -20 to t = +20, and 

itAR    = the abnormal return for share ί on day t as 

     determined by formula 4 
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4.4.8. Cumulative Average Abnormal Returns 

In order to plot the purchase events against the sales events, and compare 

these to a historical bootstrapping average, the Cumulative Average Abnormal 

Return (CAAR) was calculated.  This is the simple average of the CARs for all 

events in the event window.  The CAAR is calculated as per the following 

formula: 

 

n
CAR

CAAR tti
tt

∑ +=−=
+=−= = 20,20,

20,20       (Formula 6) 

where: 

20,20 +=−= ttCAAR  = the average cumulative abnormal return for all  

     shares in the sample for the period from t = -20  

     to t = +20, and; 

20,20, +=−= ttiCAR   = the cumulative abnormal return for share ί for  

     the period from t = -20 to t = +20 as determined by 

     formula 5. 

 

4.4.9. Bootstrapping 

The bootstrapping technique was developed to provide standard errors and 

confidence intervals in situations in which the standard assumptions of the T-

test are not valid.  One of the core assumptions of the T-test is that the data 

follows a normal probability distribution.  The data in this study did not meet 

these assumptions, as can be seen in Table 4.2 below.  In these non-standard 

situations, bootstrapping is a viable alternative to the corrective actions that one 

would have to undertake if one were to use parametric tests (Hintze, 2006). 
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Table 4.2:  Normality tests of a randomly selected daily AARs of a purchase event (day t = 20) 

Normality Test Section of a randomly selected day of purchase events (day t = 20)   
  Test  Prob  10% Critical  5% Critical  Decision 
Test Name  Value  Level  Value  Value  ‐5% 
Shapiro‐Wilk W  0.79755  0      Reject normality 
Anderson‐Darling  44.3767  0      Reject normality 
Martinez‐Iglewicz  3.362535    1.004459  1.009412  Reject normality 
Kolmogorov‐Smirnov  0.159182    0.03  0.032  Reject normality 
D'Agostino Skewness  5.23304  1.67E‐07  1.645  1.96  Reject normality 
D'Agostino Kurtosis  12.8984  0  1.645  1.96  Reject normality 
D'Agostino Omnibus  193.7531  0  4.605  5.991  Reject normality 

 

Figure 4.1:  The graphical representation of table 4.2 – the normality plot of purchase AARs on day t = 20 
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The bootstrap technique assumes that your sample is actually the population.  

From this population you draw over 1000 samples of N, with replacement, 

meaning that each observation may be selected more than once.  For each 

bootstrap sample, the mean is computed and stored (Hintze, 2006). 

 

To calculate the standard error and a confidence interval of the mean you have 

to calculate the standard deviation of these 1000 samples.  The bootstrap 

confidence interval is found by arranging the 1000 values in sorted order and 

selecting the appropriate percentiles from the list.   

 

The main assumption made when using the bootstrap method is that your 

sample approximates the population fairly well (Hintze, 2006).  Bootstrapping 
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therefore does not work well for small samples in which there is little likelihood 

that the sample is representative of the population.  

 

Two different bootstrapping samples were created in this study.  For ease of 

reference they will be referred to as the daily bootstrap sample (DBS) and the 

average bootstrap sample (ABS). 

 

4.4.10 Daily bootstrap sampling 

1004 randomly selected dates and ticker combinations were selected.  The 

criteria for selection were based on the control portfolio model that would be 

used in the calculation of the Abnormal Returns (ARs).  This the selected dates 

and tickers had to have a minimum of 36 months worth of the daily share price 

history, and at least 20 days worth of daily share price data into the future. 

 

There was no requirement to exclude any events based on the list of exclusions 

as defined in 4.2.5 as these events were meant to approximate the population 

in the absence of an event.  For each of the 1004 selected dates and tickers, 

the model was used to generate a regression formula, which was then used to 

predict share returns over the event window, from t = -20 to t = 20.  Abnormal 

returns were calculated as per formula 2. 

 

The abnormal returns generated for each of the 1004 random dates and tickers 

was saved to a database. 
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It was seen at this point in the process that there were obvious outliers that had 

been created by the model, and so judgementally it was decided to exclude all 

“events” in which one or more of the daily ARs calculated by the model 

exceeded 35%, or was less than -35%.  The resultant data set of events 

contained 822 daily ARs for each day in the event window. 

 

To calculate the 95% confidence interval for the DBS, all ARs for each day in 

the event window were sorted, and the 97.5th highest score was identified, 

similarly the 2.5th lowest score was identified.  These two scores formed the 

95% confidence interval against which the average ARs for purchases on a 

specific day was compared for significance at the 5% significance level. 

 

4.4.11. Average bootstrap sampling 

This bootstrap sample started by using the 822 events and ARs create in the 

daily bootstrap sample.  Systematically, an average of every 10 records in the 

database was calculated, creating a sample of 82 averaged events.  These 82 

events on each day were sorted and the 95% confidence interval was 

calculated. 

 

4.4.12. Statistical Significance 

In order to prove that there were significant differences between the purchase 

or sales events, the CAAR of all purchase events was compared to the CAAR 

of a benchmark average that represented the population in the absence of any 

events and which is calculated by the bootstrapping technique (described in 
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4.4.10 above).  The bootstrapping technique was used as an alternate to the T-

test.  The bootstrapping technique was used to test if differences were 

significant at the 95% confidence interval.  A one sided T-test was also used to 

test Hypothesis 1c also at the 5% significance level.  All T-tests and 

bootstrapping tests using the CAAR were performed on each days results in the 

event window, but particular attention was given to the days immediately prior to 

the event and the days following the event.   

 

4.4.13 Correlating shareholders’ shareholding percentage and CAAR 

The final tests conducted in this study involved those tests required for 

hypothesis 2.  The CAAR of all purchase and sale events had already been 

calculated for use in hypothesis 1.  The shareholding percentages were then 

looked up in the files downloaded from iNET for the specific company involved 

in the event, and for the end of month date prior to the event date, to accurately 

determine the shareholding prior to the conclusion of the event itself. 

 

Linear correlations were run to attempt to determine if any of the variability of 

CAARs could be explained by variability of shareholding percentage.  Loosely 

based on the work of Fidrmuc, Goergen and Renneboog (2006) the study also 

attempted to classify shareholders into two groups, Large Shareholder and 

Small Shareholder.  The classification of these groups hinged around the 

median value of shareholding percentage for the purchase sample and the 

sales sample.  Limitations found in this method are discussed in section 6.3 

below.  Linear correlations were run to determine the correlation between CAAR 

and the Large / Small shareholding indicator. 
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The four linear correlation tests that were performed are listed here: 

• The correlation between the actual CAAR at day t = +20 of each 

purchase event and the actual shareholding of the director that effected 

the transaction; 

• The correlation between the actual CAAR at day t = +20 of each 

purchase event and an indicator of directors’ shareholding; 

• The correlation between the actual CAAR at day t = +20 of each sale 

event and the actual shareholding of the director that effected the 

transaction, and; 

• The correlation between the actual CAAR at day t = +20 of each sale 

event and an indicator of directors’ shareholding. 
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5. Results 

5.1. Description:  population and census sample 

The population consisted of all the insider trade events, defined as a transaction 

in which a director of a company purchases or sells shares in his or her own 

company.  The population of insider trades in the study window, from the start 

of the Altx, on the 27th Oct 2003, to the 30th Jun 2008 included 636 insider 

trades.  From this, the criteria of acceptance as detailed in section 4.2.5 above 

were applied.  These criteria can be broadly categorised into three classes of 

criteria, namely (1) the requirement for the availability of information; (2) the 

requirement for the non-occurrence of confounding events within the event 

window (t = -20 to t = +20) and (3) data integrity issues including paired 

transactions. 

 

After the application of class (1) of the criteria, the population was reduced to 

only 114 events.  After the application of the class of criteria indicated as (2) 

above the population was further reduced to 63 events.  Once all the paired 

transactions were removed in which a director was identified as having sold 

shares to purchase single stock futures (SSFs), or vice versa, and after filtering 

for transactions with obvious data validity issues, the population was reduced to 

the final population of events, which comprised 37 events. 

 

Each of these 37 events was analysed, instead of treating the 37 events as a 

population of relevance and selecting a random sample from such a small 

population.  Appendix 1 contains detailed information on each event. 
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The population for the analysis of hypothesis 2 had an additional criterion 

applied to the population.  In order for the event to qualify for inclusion there had 

to be a single director involved in the event.  The application of this criterion 

reduced the population even further to 35 events.  During the execution of the 

test for hypothesis 2 a number of anomalies (outliers) were identified and 

judgementally removed from the sample.  Most notably any event that had a 

30% or greater daily AR within the event windows was removed from the 

sample.  This reduced the sample to 28, 20 purchases and 8 sales.  Appendix 2 

contains detailed information of the events included in the population for the 

analysis of hypothesis 2. 
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A summary of the population used for hypothesis 1 is presented in table 5.1.  A 

summary of the population used for hypothesis 2 is presented in table 5.2. 

 

Table 5.1:  Summary of the insider trades between 27th Oct 2003 and 30th Jun 2008 that met the selection criteria for 
hypothesis 1. 

      
Population size before exclusions 636   
Population size after exclusions 37   

  
Frequency of year of transaction distribution 37   

2007 25   
2008 12   

  
Frequency of Purchases and Sales 37   

Purchases 28   
Sales 9   

  
JSE Sectors represented 37   

Industrials 2   
Technology 6   
Consumer Services 17   
Financials 3   
Consumer Goods 9   

  
Number of tickers / companies represented 37   

ADW AFRICAN DAWN CAPITAL LTD 12   
BEG BEIGE HOLDINGS LTD 9   
FWX FONEWORX HOLDINGS LTD 2   
ISA ISA HOLDINGS LTD 2   
MNY MONEYWEB HOLDINGS LTD 5   
OLG ONELOGIX GROUP LTD 2   
STA STRATCORP LTD 3   
SVB SILVERBRIDGE HOLDINGS LTD 1   
VOX VOX TELECOM LTD 1   

  
Value of Trade   

Largest 2,000,000    
Smallest 5,406   
Mean 213,352   
Median 76,775   
Standard Deviation 394,882   

  
Volume of Trade   

Largest 1,651,494    
Smallest 1,060   
Mean 175,051   
Median 50,000   
Standard Deviation 273,019   
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Table 5.2:  Summary of the insider trades between 27th Oct 2003 and 30th Jun 2008 that met the selection criteria for 
hypothesis 2. 

                
  Population size before exclusions 636   
  Population size after exclusions 35   

Population size after anomalies 28 
    
  Frequency of year of transaction distribution 28   
  Purchase 2007 26 12   
  2008 8   
  Sale 2007 9 7   
  2008 1   
    
  Frequency of Purchases and Sales 28   
  Purchases 20   
  Sales 8   
    
  JSE Sectors represented 28   
  Purchase Industrials 20 2   
  Technology 3   
  Consumer Services 12   
  Financials 2   
  Consumer Goods 1   
  Sale Industrials 8 0   
  Technology 2   
  Consumer Services 0   
  Financials 1   
  Consumer Goods 5   
    
  Number of tickers / companies represented 28   
  Purchase ADW AFRICAN DAWN CAPITAL LTD 7   
  BEG BEIGE HOLDINGS LTD 1   
  FWX FONEWORX HOLDINGS LTD 1   
  ISA ISA HOLDINGS LTD 1   
  MNY MONEYWEB HOLDINGS LTD 5   
  OLG ONELOGIX GROUP LTD 2   
  STA STRATCORP LTD 2   
  SVB SILVERBRIDGE HOLDINGS LTD 0   
  VOX VOX TELECOM LTD 1   
  Sale ADW AFRICAN DAWN CAPITAL LTD 0   
  BEG BEIGE HOLDINGS LTD 5   
  FWX FONEWORX HOLDINGS LTD 1   
  ISA ISA HOLDINGS LTD 0   
  MNY MONEYWEB HOLDINGS LTD 0   
  OLG ONELOGIX GROUP LTD 0   
  STA STRATCORP LTD 1   
  SVB SILVERBRIDGE HOLDINGS LTD 1   
  VOX VOX TELECOM LTD 0   
    
  Value of Trade Sale Purchase   
  Largest 280,000  2,000,000    
  Smallest 19,808  3,500    
  Mean 104,656 164,156    
  Median 80,653  22,800    
  Standard Deviation 82,063  430,090    
    
  Volume of Trade   
  Largest 14,000,000  1,000,000    
  Smallest 9,999 3,090    
  Mean 1,279,717  97,755    
  Median 224,563  25,000    
  Standard Deviation 3,671,710 195,449    
    
  Shareholding Distribution of Purchases   
  Largest 12.67%   
  Smallest 0.01%   
  Mean 1.51%   
  Median 0.23%   
  Standard Deviation 3.68   
    
  Shareholding Distribution of Sales   
  Largest 9.17%   
  Smallest 0.01%   
  Mean 0.78%   
  Median 0.06%   
  Standard Deviation 2.42   
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5.2. Hypothesis 1 results 

5.2.1. Share return performance 

This study did not aim to test any of the hypotheses using Average Abnormal 

Returns (AARs) or Cumulative Abnormal Returns (CARs).  It was intended to 

use Cumulative Average Abnormal Returns (CAAR).  However, the AARs are 

used to better understand the analysis of the events and as such a summary of 

these AARs are shown in table 5.3 below.  The results of these AARs are 

discussed in section 6.1.1.  The discussion of the AARs will allow for a better 

understanding of the CAARs used to test hypothesis 1.  Also indicated in table 

5.3 is the number of days during the event window that the AAR for purchases 

was negative or positive, and similarly the number of days that the AAR for 

sales was negative or positive. 
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Table 5.3:  Summary of the Average Abnormal Returns (AARs) for the 41 day event window (t = -20 to t = +20) 

  All Events  Purchases  Sales 
t‐20        1.06%  1.35%  0.25% 
t‐19        0.14%  0.58%  ‐1.07% 
t‐18        ‐0.49%  0.01%  ‐1.86% 
t‐17        1.29%  1.33%  1.20% 
t‐16        ‐2.04%  ‐2.71%  ‐0.19% 
t‐15        1.08%  0.49%  2.73% 
t‐14        0.24%  0.00%  0.90% 
t‐13        0.61%  0.60%  0.64% 
t‐12        ‐0.11%  0.49%  ‐1.79% 
t‐11        0.53%  ‐0.79%  4.21% 
t‐10        0.45%  1.08%  ‐1.30% 
t‐9         ‐0.38%  ‐0.88%  1.02% 
t‐8         0.44%  1.11%  ‐1.42% 
t‐7         ‐0.92%  ‐0.70%  ‐1.55% 
t‐6         0.01%  ‐0.30%  0.88% 
t‐5         1.42%  1.70%  0.63% 
t‐4         0.06%  ‐0.06%  0.39% 
t‐3         ‐0.25%  0.28%  ‐1.72% 
t‐2         ‐0.03%  0.38%  ‐1.19% 
t‐1         ‐0.51%  ‐0.78%  0.24% 
t0          0.52%  1.18%  ‐1.32% 
t1          0.33%  0.27%  0.49% 
t2          0.33%  0.91%  ‐1.29% 
t3          0.33%  0.68%  ‐0.64% 
t4          ‐0.81%  ‐0.65%  ‐1.27% 
t5          1.02%  0.66%  2.03% 
t6          ‐1.03%  ‐0.50%  ‐2.49% 
t7          0.15%  0.23%  ‐0.06% 
t8          0.82%  1.00%  0.31% 
t9          1.09%  1.11%  1.04% 
t10         0.47%  ‐0.36%  2.75% 
t11         0.40%  0.77%  ‐0.65% 
t12         0.27%  0.37%  ‐0.04% 
t13         ‐0.78%  ‐1.01%  ‐0.15% 
t14         1.13%  1.74%  ‐0.59% 
t15         ‐0.23%  ‐0.21%  ‐0.26% 
t16         ‐0.17%  ‐0.44%  0.58% 
t17         ‐0.25%  ‐0.68%  0.95% 
t18         ‐0.64%  ‐0.45%  ‐1.15% 
t19         0.87%  1.51%  ‐0.91% 
t20         ‐1.72%  ‐0.85%  ‐4.13% 
       

  Number of days that AARs are negative or positive 
    Pur AAR < 0 = 16  Sal AAR < 0 = 23 
    Pur AAR > 0 = 25  Sal AAR > 0 = 18 
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Figure 5.1 shows the AAR for each day in the 41 day event window (t = -20 to t 

= +20).  This graphic starts 20 days before the event date.  Day t = 0 is the day 

of the announcement of the inside trade transaction. 

 

Figure 5.1:  Average Abnormal Returns (AARs) for the 41 day event window (t = -20 to t = +20) 
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Using the AARs as depicted in Table 5.3 and in Figure 5.1 above the 

Cumulative Average Abnormal Return (CAAR) was calculated by cumulating 

the AAR for each day in the 41 day event window.  Figure 5.2 graphically 

displays the CAAR for all the events combined, and the CAAR separated into 

purchase events and sales events over the entire event window (t = -20 to t = 

+20). 

 

Figure 5.2:  Cumulative Average Abnormal Returns (CAARs) for the 41 day event window (t = -20 to t = +20) 

 

As per section 4.4 in the previous chapter, this study utilises the bootstrapping 

technique in order to determine levels of significance on the differences in the 

CAARs shown in Figure 5.2 above.  During the analysis process two different 

bootstrapping methods were used to generate 2 different bootstrap samples.    

Figure 5.3 illustrates the AARs generated from the two different bootstrapping 

techniques.  These AARs were then cumulated to yield Cumulative Average 

Abnormal Returns (CAARs).  Figure 5.4 depicts the CAARs of the two distinct 

bootstrap samples created. 
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Figure 5.3:  Average Abnormal Returns (AARs) of the two different bootstrap samples created for the 41 day event 
window (t = -20 to t = +20) 

 

 

Figure 5.4:  Cumulative Average Abnormal Returns (CAARs) of the two different bootstrap samples created for the 41 
day event window (t = -20 to t = +20) 

 

 

It is important to note here that the bootstrap technique is designed to generate 

a benchmark, or control that approximates the population and against which the 

abnormal returns of the events can be tested for significance.  The bootstrap 

technique when created using a modified Fama and French (1996) Three 

Factor model, updated as per Mordant and Muller (2003) for the “resources 

effect” should generate cumulative average abnormal returns (CAARs) that 
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trend close to 0.  All returns and losses should be predicted accurately and 

therefore controlled for by the 6 control indexes.  The Cumulative Average 

Abnormal Returns graphed in Figure 5.4 exceed both 0 and the general trend of 

the AltX index (J232), but it does track through the event window relatively flat 

(straight line) and this indicates that the model used to generate the random 

entries included a systemic error resulting in the excessive returns shown in 

Figure 5.4.  This systemic error is discussed in detail in the limitations of this 

study in section 6.3.4. 

 

The analysis and discussion of the results that appear in chapter 6 of this report 

do take into consideration this systemic error.  The 37 events in the population 

were modelled using the same model – resulting in the generation of the same 

systemic error for each event, allowing for accurate comparison of events and 

bootstrap samples. 

 

Figure 5.5 graphically depicts the Cumulative Average Abnormal Return 

(CAAR) of the purchase events and the sales events as compared to the two 

bootstrap sample CAARs.  One can see that the purchases CAAR and the 

estimation of the population without an event (the two bootstrap samples) track 

very evenly and similarly throughout the event window.  The sales sample 

shows a marked negative CAAR compared to the bootstrap samples. 
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Figure 5.5:  CAARs of all purchase and sales events benchmarked against the two bootstrap samples for the 41 day 
event window (t = -20 to t = +20) 

 

 

5.2.2. Statistical significance of the share returns 

As described in section 4.4.9 the non-normality of the event sample distribution 

of means suggested that the accurate use of and interpretation of results from 

standard T-tests was to be used with caution.  The bootstrap technique is 

suggested as the alternative test to the T-test in non normal situations.  If 

standard T-tests had been used, the AAR and CAAR for the purchase events 

and the AAR and CAAR for the sales events would have been tested for 

significance by testing their means against zero.  The bootstrap technique test 

for significance included testing the daily AAR and CAAR of purchase events 

against 95% confidence interval calculated from the bootstrap sample.  Similarly 

the daily AAR and CAAR of the sale events was tested against the 95% 

confidence interval calculated from the bootstrap samples. 
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5.2.3. Abnormal Returns 

Table 5.4 summarises the tests for significance of the daily AARs for purchases 

and sales as measured against the daily bootstrap sample 95% confidence 

interval of AARs. 

 

Table 5.4:  Summary of the comparison between daily Average Abnormal Returns (AARs) for the purchase events and 
sales events and the daily AARs of the daily bootstrap sample, for the 41 day event window (t = -20 to t = +20) 
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t‐20        0.2%  0.6%  0.2%  16.6%  ‐16.5%  1.3%  No  No  0.3%  No  No 
t‐19        0.4%  0.5%  0.4%  19.0%  ‐14.9%  0.6%  No  No  ‐1.1%  No  No 
t‐18        0.0%  0.5%  0.0%  15.0%  ‐16.5%  0.0%  No  No  ‐1.9%  No  No 
t‐17        ‐0.1%  0.5%  ‐0.1%  15.1%  ‐16.8%  1.3%  No  No  1.2%  No  No 
t‐16        0.6%  0.6%  0.6%  18.2%  ‐15.3%  ‐2.7%  No  No  ‐0.2%  No  No 
t‐15        0.4%  0.5%  0.4%  17.4%  ‐16.2%  0.5%  No  No  2.7%  No  No 
t‐14        0.5%  0.5%  0.5%  18.2%  ‐15.8%  0.0%  No  No  0.9%  No  No 
t‐13        0.0%  0.5%  0.0%  14.9%  ‐16.5%  0.6%  No  No  0.6%  No  No 
t‐12        0.2%  0.5%  0.2%  17.1%  ‐16.4%  0.5%  No  No  ‐1.8%  No  No 
t‐11        0.4%  0.5%  0.4%  16.9%  ‐15.6%  ‐0.8%  No  No  4.2%  No  No 
t‐10        0.9%  0.5%  0.9%  18.4%  ‐12.4%  1.1%  No  No  ‐1.3%  No  No 
t‐9         0.1%  0.5%  0.1%  13.9%  ‐15.2%  ‐0.9%  No  No  1.0%  No  No 
t‐8         ‐0.1%  0.5%  ‐0.1%  15.5%  ‐16.2%  1.1%  No  No  ‐1.4%  No  No 
t‐7         0.1%  0.5%  0.1%  16.9%  ‐14.3%  ‐0.7%  No  No  ‐1.5%  No  No 
t‐6         0.3%  0.5%  0.3%  16.5%  ‐15.6%  ‐0.3%  No  No  0.9%  No  No 
t‐5         0.5%  0.5%  0.5%  16.1%  ‐14.6%  1.7%  No  No  0.6%  No  No 
t‐4         0.0%  0.5%  0.0%  15.5%  ‐16.1%  ‐0.1%  No  No  0.4%  No  No 
t‐3         ‐0.1%  0.6%  ‐0.1%  17.3%  ‐16.9%  0.3%  No  No  ‐1.7%  No  No 
t‐2         0.1%  0.5%  0.1%  17.4%  ‐15.5%  0.4%  No  No  ‐1.2%  No  No 
t‐1         0.4%  0.5%  0.4%  14.9%  ‐13.7%  ‐0.8%  No  No  0.2%  No  No 
t0          0.2%  0.5%  0.2%  15.5%  ‐14.5%  1.2%  No  No  ‐1.3%  No  No 
t1          0.1%  0.6%  0.1%  17.7%  ‐15.5%  0.3%  No  No  0.5%  No  No 
t2          0.3%  0.4%  0.3%  16.5%  ‐14.6%  0.9%  No  No  ‐1.3%  No  No 
t3          0.0%  0.5%  0.0%  15.1%  ‐15.6%  0.7%  No  No  ‐0.6%  No  No 
t4          ‐0.3%  0.5%  ‐0.3%  13.6%  ‐16.6%  ‐0.6%  No  No  ‐1.3%  No  No 
t5          0.8%  0.5%  0.8%  18.2%  ‐11.8%  0.7%  No  No  2.0%  No  No 
t6          0.3%  0.5%  0.3%  15.4%  ‐15.9%  ‐0.5%  No  No  ‐2.5%  No  No 
t7          0.5%  0.4%  0.5%  17.5%  ‐13.0%  0.2%  No  No  ‐0.1%  No  No 
t8          ‐0.2%  0.5%  ‐0.2%  13.6%  ‐16.7%  1.0%  No  No  0.3%  No  No 
t9          0.2%  0.5%  0.2%  15.9%  ‐15.5%  1.1%  No  No  1.0%  No  No 
t10         0.1%  0.5%  0.1%  15.5%  ‐16.1%  ‐0.4%  No  No  2.8%  No  No 
t11         0.5%  0.6%  0.5%  17.9%  ‐15.9%  0.8%  No  No  ‐0.6%  No  No 
t12         0.2%  0.5%  0.2%  16.8%  ‐14.0%  0.4%  No  No  0.0%  No  No 
t13         0.4%  0.5%  0.4%  15.2%  ‐15.0%  ‐1.0%  No  No  ‐0.1%  No  No 
t14         0.1%  0.5%  0.1%  13.6%  ‐14.7%  1.7%  No  No  ‐0.6%  No  No 
t15         0.0%  0.5%  0.0%  13.9%  ‐15.4%  ‐0.2%  No  No  ‐0.3%  No  No 
t16         0.2%  0.5%  0.2%  16.4%  ‐14.5%  ‐0.4%  No  No  0.6%  No  No 
t17         ‐0.1%  0.5%  ‐0.1%  14.5%  ‐16.6%  ‐0.7%  No  No  1.0%  No  No 
t18         0.4%  0.5%  0.4%  14.8%  ‐12.2%  ‐0.4%  No  No  ‐1.2%  No  No 
t19         0.1%  0.5%  0.1%  15.1%  ‐14.7%  1.5%  No  No  ‐0.9%  No  No 
t20         0.1%  0.5%  0.1%  14.5%  ‐13.8%  ‐0.9%  No  No  ‐4.1%  No  No 
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At this level of comparison, when one compares the daily AAR of the events to 

the 95% confidence interval distribution of the daily AARs in the daily bootstrap 

sample one can see that neither the purchases or the sales are significantly 

different to the bootstrap sample on any of the 41 days in the event window.  

Also noteworthy here is the large spread and large standard deviations in each 

of the daily confidence interval distributions of the daily bootstrap sample AARs.  

The standard deviation of the daily distribution of the bootstrap sample AARs on 

day t = +20 is 7.2%.  Figure 5.6 graphically displays the distribution histogram of 

AARs for day t = 20. 

 

Figure 5.6:  Distribution histogram of AARs of the daily bootstrap sample for day t = 20 
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These large spreads and deviations provided the rationale to create a bootstrap 

sample in which averages of 10 randomly selected daily selections were 

created.  The use of averages would tighten the distributions, reduce standard 

deviations and it is anticipated that this would provide significance in differences 

between the purchase or sales AARs when compared to the bootstrap sample 

95% confidence interval of AAR distributions. 

Distribution Histogram 
of AARs on day t = 20 

AARs of day t = 20
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Table 5.5 summarises the comparison of the daily AARs of purchases and 

sales to the average bootstrap sample daily AARs.  This bootstrap sample 

comprises 82 average AARs of randomly selected daily data points. 

 

Table 5.5:  Summary of the comparison between daily Average Abnormal Returns (AARs) for the purchase events and 
sales events and the daily AARs of the average bootstrap sample, for the 41 day event window (t = -20 to t = +20) 
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t‐20        0.2%  0.6%  0.2%  5.8%  ‐3.4%  1.3%  No  No  0.3%  No  No 
t‐19        0.4%  0.5%  0.1%  6.6%  ‐5.1%  0.6%  No  No  ‐1.1%  No  No 
t‐18        0.0%  0.5%  0.4%  5.9%  ‐4.0%  0.0%  No  No  ‐1.9%  No  No 
t‐17        ‐0.1%  0.5%  ‐0.1%  3.8%  ‐4.0%  1.3%  No  No  1.2%  No  No 
t‐16        0.6%  0.6%  0.2%  6.5%  ‐3.8%  ‐2.7%  No  No  ‐0.2%  No  No 
t‐15        0.4%  0.5%  0.0%  4.5%  ‐3.9%  0.5%  No  No  2.7%  No  No 
t‐14        0.5%  0.5%  0.5%  4.6%  ‐6.0%  0.0%  No  No  0.9%  No  No 
t‐13        0.0%  0.5%  0.4%  4.9%  ‐4.0%  0.6%  No  No  0.6%  No  No 
t‐12        0.2%  0.5%  0.2%  4.5%  ‐5.2%  0.5%  No  No  ‐1.8%  No  No 
t‐11        0.4%  0.5%  0.5%  4.6%  ‐6.0%  ‐0.8%  No  No  4.2%  No  No 
t‐10        0.9%  0.5%  0.1%  4.6%  ‐5.0%  1.1%  No  No  ‐1.3%  No  No 
t‐9         0.1%  0.5%  0.2%  5.7%  ‐3.7%  ‐0.9%  No  No  1.0%  No  No 
t‐8         ‐0.1%  0.5%  ‐0.2%  3.7%  ‐7.9%  1.1%  No  No  ‐1.4%  No  No 
t‐7         0.1%  0.5%  0.5%  5.5%  ‐4.4%  ‐0.7%  No  No  ‐1.5%  No  No 
t‐6         0.3%  0.5%  0.3%  4.5%  ‐5.6%  ‐0.3%  No  No  0.9%  No  No 
t‐5         0.5%  0.5%  0.8%  5.3%  ‐2.7%  1.7%  No  No  0.6%  No  No 
t‐4         0.0%  0.5%  ‐0.3%  3.6%  ‐5.8%  ‐0.1%  No  No  0.4%  No  No 
t‐3         ‐0.1%  0.6%  0.0%  3.7%  ‐4.5%  0.3%  No  No  ‐1.7%  No  No 
t‐2         0.1%  0.5%  0.3%  4.2%  ‐4.7%  0.4%  No  No  ‐1.2%  No  No 
t‐1         0.4%  0.5%  0.1%  4.7%  ‐4.6%  ‐0.8%  No  No  0.2%  No  No 
t0          0.2%  0.5%  0.2%  5.9%  ‐4.3%  1.2%  No  No  ‐1.3%  No  No 
t1          0.1%  0.6%  0.4%  4.4%  ‐4.2%  0.3%  No  No  0.5%  No  No 
t2          0.3%  0.4%  0.1%  4.4%  ‐4.3%  0.9%  No  No  ‐1.3%  No  No 
t3          0.0%  0.5%  ‐0.1%  7.3%  ‐6.9%  0.7%  No  No  ‐0.6%  No  No 
t4          ‐0.3%  0.5%  0.0%  5.1%  ‐4.7%  ‐0.6%  No  No  ‐1.3%  No  No 
t5          0.8%  0.5%  0.5%  4.9%  ‐3.8%  0.7%  No  No  2.0%  No  No 
t6          0.3%  0.5%  0.3%  4.8%  ‐5.3%  ‐0.5%  No  No  ‐2.5%  No  No 
t7          0.5%  0.4%  0.1%  5.0%  ‐5.6%  0.2%  No  No  ‐0.1%  No  No 
t8          ‐0.2%  0.5%  ‐0.1%  4.2%  ‐3.8%  1.0%  No  No  0.3%  No  No 
t9          0.2%  0.5%  0.1%  4.6%  ‐5.7%  1.1%  No  No  1.0%  No  No 
t10         0.1%  0.5%  0.9%  6.0%  ‐5.0%  ‐0.4%  No  No  2.8%  No  No 
t11         0.5%  0.6%  0.4%  5.3%  ‐3.6%  0.8%  No  No  ‐0.6%  No  No 
t12         0.2%  0.5%  0.2%  5.7%  ‐5.6%  0.4%  No  No  0.0%  No  No 
t13         0.4%  0.5%  0.0%  6.2%  ‐6.3%  ‐1.0%  No  No  ‐0.1%  No  No 
t14         0.1%  0.5%  0.5%  5.1%  ‐4.5%  1.7%  No  No  ‐0.6%  No  No 
t15         0.0%  0.5%  0.4%  5.3%  ‐4.1%  ‐0.2%  No  No  ‐0.3%  No  No 
t16         0.2%  0.5%  0.6%  5.4%  ‐4.1%  ‐0.4%  No  No  0.6%  No  No 
t17         ‐0.1%  0.5%  ‐0.1%  4.2%  ‐4.7%  ‐0.7%  No  No  1.0%  No  No 
t18         0.4%  0.5%  ‐0.1%  6.6%  ‐5.7%  ‐0.4%  No  No  ‐1.2%  No  No 
t19         0.1%  0.5%  0.4%  6.2%  ‐6.0%  1.5%  No  No  ‐0.9%  No  No 
t20         0.1%  0.5%  0.2%  5.8%  ‐3.4%  ‐0.9%  No  No  ‐4.1%  No  Yes 
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The spreads of the daily distributions of the AARs of the average bootstrap 

sample have tightened considerably, highlighted by the standard deviation of 

the bootstrap distribution for day t = 20, measured at 2%.  This tightening of the 

deviations can be seen graphically in Figure 5.7 below. 

 

Figure 5.7:  Distribution histogram of AARs of the average bootstrap sample for day t = 20 
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It can be seen from the table 5.5 above that even though the deviations have 

narrowed there is no daily purchase or sale AAR that is significantly different at 

5% significance from the average bootstrap sample for the same day. 

 

5.2.4. Cumulative Average Abnormal Returns 

As per studies like Friedrich et al (2002) who found limited or no results when 

comparing daily AARs to the bootstrap averages, the use of Cumulative 

Average Abnormal Returns (CAARs) was used in this study to cumulate any 

small differences seen in returns each day.  While some studies do still make 

use of ARs most studies focus on using the CAAR (Smit, 2005) particularly 

where the AAR on any particular day was not significant in itself. 

Distribution Histogram 
of AARs on day t = 20 

Average AARs on day t = 20 
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Table 5.6 below summarises the CAARs of the daily and average bootstrap 

samples and compares these to the CAARs of the purchase events and the 

sales events.  The manner in which the average bootstrap sample was 

calculated (described in section 4.4.10 above) allowed for the calculation of 

daily distribution histograms and confidence intervals.  Table 5.6 also 

summarises where the purchase and sales actual CAAR values differ 

significantly from the average bootstrap sample confidence intervals at five 

percent significance. 
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Table 5.6:  Summary of the comparison between Cumulative Average Abnormal Returns (CAARs) of the daily bootstrap 
sample, average bootstrap sample, purchases and sales, for the 41 day event window (t = -20 to t = +20) 
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t‐20        0.23%  0.23%  5.78%  ‐3.36%  1.35%  No  No  0.25%  No  No 
t‐19        0.59%  0.37%  9.78%  ‐6.35%  1.93%  No  No  ‐0.82%  No  No 
t‐18        0.54%  0.74%  13.53%  ‐6.57%  1.93%  No  No  ‐2.68%  No  No 
t‐17        0.45%  0.62%  12.49%  ‐5.77%  3.26%  No  No  ‐1.49%  No  No 
t‐16        1.09%  0.83%  13.82%  ‐7.31%  0.55%  No  No  ‐1.67%  No  No 
t‐15        1.47%  0.86%  15.77%  ‐8.50%  1.04%  No  No  1.06%  No  No 
t‐14        1.94%  1.36%  15.36%  ‐9.25%  1.05%  No  No  1.96%  No  No 
t‐13        1.92%  1.73%  17.78%  ‐10.76%  1.65%  No  No  2.60%  No  No 
t‐12        2.10%  1.98%  20.41%  ‐10.16%  2.14%  No  No  0.80%  No  No 
t‐11        2.50%  2.47%  20.02%  ‐9.53%  1.35%  No  No  5.02%  No  No 
t‐10        3.41%  2.62%  22.53%  ‐11.98%  2.43%  No  No  3.72%  No  No 
t‐9         3.50%  2.82%  24.52%  ‐15.56%  1.55%  No  No  4.74%  No  No 
t‐8         3.44%  2.65%  22.76%  ‐16.85%  2.66%  No  No  3.32%  No  No 
t‐7         3.52%  3.20%  28.27%  ‐10.33%  1.96%  No  No  1.77%  No  No 
t‐6         3.86%  3.46%  30.29%  ‐11.88%  1.66%  No  No  2.65%  No  No 
t‐5         4.39%  4.28%  28.45%  ‐10.67%  3.36%  No  No  3.29%  No  No 
t‐4         4.36%  3.99%  27.10%  ‐14.54%  3.30%  No  No  3.67%  No  No 
t‐3         4.30%  3.99%  28.90%  ‐15.26%  3.58%  No  No  1.95%  No  No 
t‐2         4.44%  4.27%  30.83%  ‐16.74%  3.96%  No  No  0.76%  No  No 
t‐1         4.82%  4.35%  24.32%  ‐13.54%  3.18%  No  No  1.00%  No  No 
t0          5.00%  4.54%  24.28%  ‐11.16%  4.36%  No  No  ‐0.31%  No  No 
t1          5.10%  4.92%  23.37%  ‐10.32%  4.63%  No  No  0.17%  No  No 
t2          5.37%  5.06%  25.74%  ‐12.61%  5.54%  No  No  ‐1.12%  No  No 
t3          5.38%  4.99%  26.91%  ‐15.69%  6.22%  No  No  ‐1.76%  No  No 
t4          5.08%  4.97%  29.35%  ‐13.58%  5.57%  No  No  ‐3.02%  No  No 
t5          5.90%  5.50%  31.04%  ‐14.01%  6.23%  No  No  ‐0.99%  No  No 
t6          6.17%  5.84%  35.59%  ‐11.28%  5.73%  No  No  ‐3.48%  No  No 
t7          6.72%  5.93%  35.55%  ‐12.93%  5.96%  No  No  ‐3.54%  No  No 
t8          6.55%  5.87%  32.42%  ‐15.05%  6.96%  No  No  ‐3.23%  No  No 
t9          6.74%  5.96%  35.61%  ‐14.81%  8.07%  No  No  ‐2.19%  No  No 
t10         6.88%  6.86%  38.14%  ‐14.01%  7.71%  No  No  0.57%  No  No 
t11         7.39%  7.27%  36.86%  ‐14.00%  8.48%  No  No  ‐0.08%  No  No 
t12         7.62%  7.45%  36.23%  ‐15.28%  8.86%  No  No  ‐0.11%  No  No 
t13         7.99%  7.45%  35.55%  ‐13.40%  7.85%  No  No  ‐0.26%  No  No 
t14         8.08%  7.91%  32.60%  ‐11.95%  9.59%  No  No  ‐0.85%  No  No 
t15         8.10%  8.29%  35.77%  ‐15.59%  9.38%  No  No  ‐1.11%  No  No 
t16         8.33%  8.93%  38.32%  ‐15.28%  8.93%  No  No  ‐0.52%  No  No 
t17         8.21%  8.84%  40.56%  ‐14.07%  8.25%  No  No  0.43%  No  No 
t18         8.56%  8.79%  38.52%  ‐16.12%  7.80%  No  No  ‐0.73%  No  No 
t19         8.69%  9.15%  37.44%  ‐15.82%  9.32%  No  No  ‐1.64%  No  No 
t20         8.76%  9.38%  40.79%  ‐17.97%  8.47%  No  No  ‐5.77%  No  No 

 

Table 5.6 above reveals that the CAAR for all purchase events and the CAAR 

of all sales events never exceeds the 97.5 percentile or is ever lower than the 

2.5 percentile of the average bootstrap sample.  When these results are viewed 

in the light of the results shown in the graphic in Figure 5.5 above the results 

summarised in table 5.6 above seem contradictory.  Figure 5.8 below 

represents graphically the CAAR of the average bootstrap sample and also 
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shows the 97.5 percentile and 2.5 percentile of the same sample.  The CAAR of 

the purchase events and the CAAR of the sales events are plotted on the same 

graphic.  This figure now clearly indicates the scale of the purchase and sale 

CAAR and their performance relative to the 95% confidence interval of the 

bootstrap sample; the cumulative distribution of means in the average bootstrap 

sample is too wide to prove significance of either purchase or sale CAARs. 

 

Figure 5.8:  CAARs of all purchase and sales events benchmarked against the average bootstrap sample for the 41 day 
event window (t = -20 to t = +20).  The 2.5 and 97.5 percentiles are included 
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5.2.5. Paired sample T-tests 

Finally paired sample T tests were conducted on the: 

• CAAR of the daily bootstrap sample and the CAAR of purchases over the 

event window; 

• CAAR of the daily bootstrap sample and the CAAR of sales over the 

event window, and; 

• CAAR of sales and the CAAR of purchases over the event window. 

 

Table 5.7 below summarises the results of the paired sample T tests comparing 

the CAAR of the daily bootstrap sample to the CAAR of purchase events.  Table 

5.7 shows that the two tailed test which attempts to prove a significant 

difference in either direction, as well as either of the directional one tailed tests 

fails to reject the null hypothesis, proving that the differences are not significant. 

 

Table 5.7:  Summary of the two sample paired T test between the CAAR of the Daily Bootstrap Sample (DBS) and the 
CAAR of all purchase events 

Descriptive Statistics Section 

Standard Standard 95.0% LCL 95.0% UCL 

Variable Count Mean Deviation Error of Mean of Mean 
CAAR of Daily Bootstrap 
Sample (DBS) 41 0.0487  0.0261  0.0041  0.0404  0.0569  

CAAR of Purchase events 41 0.0482  0.0292  0.0046  0.0390  0.0574  

Difference 41 0.0004  0.0108  0.0017  -0.0030  0.0038  

T for Confidence Limits = 2.0211 

Tests of Assumptions about Differences Section 

Assumption Value Probability Decision(.050) 

Skewness Normality -0.7731 0.439465 Cannot reject normality 

Kurtosis Normality 0.0328 0.973872 Cannot reject normality 

Omnibus Normality 0.5988 0.741281 Cannot reject normality 

Correlation Coefficient 0.929053 

T-Test For Difference Between Means Section 

Alternative Prob Reject H0 Power Power 

Hypothesis T-Value Level at .050 (Alpha=.05) (Alpha=.01) 

BST_CAR-PUR_CAR<>0 0.251 0.80308 No 0.056907 0.012199 

BST_CAR-PUR_CAR<0 0.251 0.59846 No 0.029267 0.005098 

BST_CAR-PUR_CAR>0 0.251 0.40154 No 0.08105 0.018596 
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Table 5.8 below summarises the results of the paired sample T test comparing 

the CAAR of the daily bootstrap sample to the CAAR of sales events. 

 

Table 5.8:  Summary of the two sample paired T test between the CAAR of the Daily Bootstrap Sample (DBS) and the 
CAAR of all sales events 

Descriptive Statistics Section 

Standard Standard 95.0% LCL 95.0% UCL 

Variable Count Mean Deviation Error of Mean of Mean 
CAAR of Daily Bootstrap Sample 
(DBS) 41 0.0487  0.0261  0.0041  0.0404  0.0569  

CAAR of Sales events 41 0.0006  0.0240  0.0038  -0.0070  0.0082  

Difference 41 0.0481  0.0415  0.0065  0.0350  0.0612  

T for Confidence Limits = 2.0211 

Tests of Assumptions about Differences Section 

Assumption Value Probability Decision(.050) 

Skewness Normality 0.4019 0.687755 Cannot reject normality 

Kurtosis Normality -2.0824 0.037306 Reject normality 

Omnibus Normality 4.4979 0.105508 Cannot reject normality 

Correlation Coefficient 
-

0.369934 

T-Test For Difference Between Means Section 

Alternative Prob Reject H0 Power Power 

Hypothesis T-Value Level at .050 (Alpha=.05) (Alpha=.01) 

BST_CAR-SAL_CAR<>0 7.4163 0 Yes 1 0.999997 

BST_CAR-SAL_CAR<0 7.4163 1 No 0 0 

BST_CAR-SAL_CAR>0 7.4163 0 Yes 1 0.999999 

 

As can be seen from table 5.8 above, the null hypothesis that the mean CAAR 

of sales events is larger than the mean CAAR of the Bootstrap sample is 

rejected, proving that at a ninety five percent confidence interval the mean 

CAAR for sales is significantly smaller than the mean CAAR of the bootstrap 

sample. 

 

In comparing the CAARs for the sample of purchase events against the sample 

of sale events some significance was found.  Table 5.9 below summarises and 

highlights these T test results in which the null hypothesis is rejected for 2 tests.  

Firstly, the null hypothesis is rejected when one tests that the CAAR for 

purchases is statistically different to the CAAR of sales.  This 2 tailed test was 

followed up with a one tailed test in which the null hypothesis states that the 
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mean CAAR for sales is not smaller than the mean CAAR for purchases.  This 

null hypothesis is rejected indicating that the mean CAAR for sales is 

statistically and significantly smaller than the mean CAAR for purchases. 

 

A Wilcoxon Signed-Rank test was also run to test the statistical significance of 

the difference of the medians.  This test was conducted in addition to the T test 

for the difference in means as the normality of the samples was rejected, and 

the Wilcoxon Signed-Rank test is a non parametric test that can be used where 

samples are not normal.  The Wilcoxon Signed-Rank test also rejected the null 

hypothesis in the two tailed test and the test in which the median CAAR of the 

sales was proposed to be smaller than median CAAR of purchases as the 

alternate hypothesis. 
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Table 5.9:  Summary of the two sample paired T test between the CAAR of the purchase events and the CAAR of all 
sales events 

Descriptive Statistics Section 
Standard Standard 95.0% LCL 95.0% UCL

Variable Count Mean Deviation Error of Mean of Mean 
CAAR Purchases 41 0.048 0.0292 0.0046 0.0390  0.0574  
CAAR Sales 41 0.001 0.0240 0.0038 -0.0070  0.0082  
Difference 41 0.048 0.0466 0.0073 0.0330  0.0624  
T for Confidence Limits = 2.0211 
Tests of Assumptions about Differences Section
Assumption Value Probability Decision(.050)
Skewness 
Normality -0.1532 0.878238 Cannot reject normality 
Kurtosis Normality -2.9262 0.003432 Reject normality
Omnibus Normality 8.5859 0.013665 Reject normality
Correlation 
Coefficient -0.530817 
T-Test For Difference Between Means Section
Alternative Prob Reject H0 Power Power 
Hypothesis T-Value Level at .050 (Alpha=.05) (Alpha=.01) 
PUR_CAAR-
SAL_CAAR<>0 6.5472 0 Yes 0.999995 0.999888 
PUR_CAAR-
SAL_CAAR<0 6.5472 1 No 0 0 
PUR_CAAR-
SAL_CAAR>0 6.5472 0 Yes 0.999999 0.999967 
Wilcoxon Signed-Rank Test for Difference in Medians 
W Mean Std Dev Number Number Sets Multiplicity 
Sum Ranks of W of W of Zeros of Ties Factor 
786 430.5 77.17027 0 0 0 

Approximation Without Approximation With 
Continuity Correction Continuity Correction 

Alternative Prob Reject H0 Prob Reject H0 
Hypothesis Z-Value Level at .050 Z-Value Level at .050 
X1-X2<>0 4.6067 0.000004 Yes 1 0.000004 Yes 
X1-X2<0 4.6067 0.999998 No 4.6132 0.999998 No 
X1-X2>0 4.6067 0.000002 Yes 4.6002 0.000002 Yes 

 

5.3. Hypothesis 2 results 

5.3.1. Share returns and the influence of directors’ shareholding 

Hypothesis 2 as stated in chapter 3 above tests for the existence of a 

correlation between the shareholding value of a director involved in any of the 

insider trades in the population and the magnitude of the returns post the event.  

Each of the results presented here show the magnitude of the Cumulative 

Average Abnormal Return (CAAR) of each event on day t = +20.  Showing the 

CAAR on the last day of the event window allows the study to capture the full 
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cumulative effect of 20 days abnormal returns should any exist in either the 

purchase or sale transaction. 

 

As described in section 4.4.13 above, 4 tests were performed, these being: 

• The correlation between the actual CAAR at day t = +20 of each 

purchase event and the actual shareholding of the director that effected 

the transaction; 

• The correlation between the actual CAAR at day t = +20 of each 

purchase event and an indicator of directors’ shareholding; 

• The correlation between the actual CAAR at day t = +20 of each sale 

event and the actual shareholding of the director that effected the 

transaction, and; 

• The correlation between the actual CAAR at day t = +20 of each sale 

event and an indicator of directors’ shareholding. 
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Table 5.10 below summarises the results of the correlations run for each of the 

four tests described above. 

 

Table 5.10:  Summary of the correlation tests performed on the CAAR of purchases and sales against the shareholding 
of the directors making these trades 

Test 1  CAAR of Purchase events at day t = +20  vs. Actual shareholding percentage
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CAAR Purchase  Shareholding 0.0517 ‐0.0121 0.0372 ‐0.1929  0.029507

Intercept Slope

T Value  1.279 
‐

0.8342 
Prob Level (T Test) 0.2171 0.4151
Reject H0 (Alpha = 0.0500)  No No
Power (Alpha = 0.0500)  0.2278 0.1241

A significance test that the slope is zero resulted in a t‐value of ‐0.8342. The significance    
level of this t‐test is 0.4151. Since 0.4151 > 0.0500, the hypothesis that the slope is zero is    
not rejected. 

Test 2 
CAAR of Purchase events at day t = +20  vs. Shareholding indicator (from 
median) 

 

D
ep

en
de

nt
 V
ar
ia
bl
e 

In
de

pe
nd

en
t 
V
ar
ia
bl
e 

In
te
rc
ep

t 

Sl
op

e 

R‐
Sq
ua

re
d 

Co
rr
el
at
io
n 

M
ea
n 
Sq

ua
re
 E
rr
or
 

CAAR Purchase 
Shareholding 
Indicator  0.0177  0.0471  0.0201  0.1417  0.030032 

Intercept Slope
T Value  0.3224 0.6075
Prob Level (T Test) 0.7509 0.5511
Reject H0 (Alpha = 0.0500)  No No
Power (Alpha = 0.0500)  0.0608 0.0887

A significance test that the slope is zero resulted in a t‐value of 0.6075. The significance    
level of this t‐test is 0.5511. Since 0.5511 > 0.0500, the hypothesis that the slope is zero is    
not rejected. 

 



72 | P a g e  
Michael Baty 

 
Test 3  CAAR of Sales events at day t = +20  vs. Actual shareholding percentage
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CAAR Sale  Shareholding ‐0.0839 0.023 0.0012  0.0347  0.013343

Intercept Slope
T Value  ‐1.5204 0.085
Prob Level (T Test) 0.1792 0.935
Reject H0 (Alpha = 0.0500)  No No
Power (Alpha = 0.0500)  0.2503 0.0506

A significance test that the slope is zero resulted in a t‐value of 0.0850. The significance  
level of this t‐test is 0.9350. Since 0.9350 > 0.0500, the hypothesis that the slope is zero is  
not rejected. 

Test 4  CAAR of Sales events at day t = +20  vs. Shareholding indicator (from median)
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CAAR Sale 
Shareholding
Indicator  ‐0.0794  ‐0.0056  0.0006  ‐0.0241  0.01335 

Intercept Slope
T Value  ‐1.6826 ‐0.059
Prob Level (T Test) 0.1434 0.9548
Reject H0 (Alpha = 0.0500)  No No
Power (Alpha = 0.0500)  0.2949 0.0503

A significance test that the slope is zero resulted in a t‐value of ‐0.0590. The significance
level of this t‐test is 0.9548. Since 0.9548 > 0.0500, the hypothesis that the slope is zero is
not rejected. 

 

Test 1 in table 5.10, testing purchases and shareholder value, shows that there 

is a negative correlation between shareholding value and the CAAR on the 

share at day t = +20.  Test 2 shows a positive correlation.  Stated verbally a 

positive correlation indicates that there is a positive relationship between CAAR 

and shareholding value.  As shareholder values increase so does the t = 20 

CAAR.  The strength of this correlation is weak, with test 1 showing that the 

correlation is -19% and test 2 14%.  However, the slope of these two 

correlations is not significantly different to zero at the 95% confidence level. 
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These results are discussed in more detail in section 6.2 

 

Tests 3 and 4 test sales versus shareholder value.  Although tests of 

significance at the 95% confidence level show that both of these correlations 

are not significantly different to 0, test 3 indicates that there is a positive 

correlation between the CAAR of sale transactions and shareholder value, while 

test 4 indicates a negative correlation between the CAAR of sale transactions 

and shareholder value.  The correlations in tests 3 and 4 are very weak, 3% 

correlation in test 3 and a -2% correlation in test 4. 

 

Figure 5.9 below shows these correlations graphically. 

 

Figure 5.9:  Correlations between purchase and sale CAARs on day t = +20 and shareholder percentage, or a small / 
large shareholding percentage indicator 
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6. Discussion of Results 

6.1. Hypothesis 1 – share price performance 

6.1.1. Average Abnormal Returns 

The summary at the bottom of table 5.3 indicates that all purchase events 

spend on average 25 days in positive Average Abnormal Return territory.  Of 

the 41 days of the event window this represents 61% of the event window in 

which the average purchase event displays a positive AAR.  When one 

compares this to the average sales events we can see that only 18 days are 

spent in positive AAR territory, with 23 days of the 41 of the event window, or 

56% of the event window, having negative AARs.  From this very high level 

analysis one can expect that the purchase events should display a Cumulative 

Average Abnormal Return higher than that of the sales events.  This result was 

found by Friederich et al (2002). 

 

The absolute AARs for the purchase sample or the sales sample when 

analysed in isolation of a benchmark figure cannot be used to infer any 

conclusions.  Thus as per section 4.4.10 above the use of the bootstrapping 

technique was employed.  The bootstrap technique is representative of the 

population in the absence of any “event”.  As described in section 5.2 above, 

the presence of a systemic error in the model is evidenced by the large CAAR 

deviation from 0 over the duration of the event window (figure 5.4).  The 

averages of the population, represented by the two bootstrap samples are 

expected to track closely to zero.  According to Fama (1998) the expected value 

of abnormal returns when using event study methodology is zero, with chance 
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happening generating deviations from zero, but in both directions.  The 

bootstrap technique assume that the 6 control indexes control for the market 

irregularities that were originally identified in the Fama and French (1996) three 

factor model and updated by Mordant and Muller (2003) to include the 

“resources effect”.  One would expect therefore that a sample of 1000 randomly 

identified dates and shares would show no abnormal returns.   

 

It is still possible to compare and accurately interpret and analyse the purchase 

and sales results generated by the model against the bootstrap samples – as 

both the purchase and sales events and the two bootstrap samples were all 

created using the same model, including the systemic error. 

 

When these daily AARs for both the purchase sample and the sales sample are 

compared to the AARs returned from the two bootstrap samples and analysed 

for significance at the 95% confidence level as is summarised in tables 5.4 and 

5.5, one can see that no statistically significant AARs were observed on any day 

in the 41 day event window (t = -20 to t = +20) for either the purchases or the 

sales.  The only exception to this was the AAR for day t = 20 for sales events, 

when compared to the bootstrap sample created using average AARs.  This 

particular data point was significant at the 95% confidence interval and was 

significantly smaller than bootstrap sample AAR. 

 

6.1.2. Cumulative Average Abnormal Returns 

The expectation created by the absolute number of days that the purchase 

events presented a positive AAR, compared to the absolute number of days 
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that the sales events presented negative AARs is confirmed by looking at 

Figure 5.2.  This graphic clearly shows that the Cumulative Average Abnormal 

Return (CAAR) of the purchase events is higher than the CAAR of the sales 

events.  To expand this point, almost the entire second half of the event window 

one can see the CAAR of sales in a negative or loss position.  However, figure 

5.2 shows these CAARs in absolute terms.  Without comparing these CAAR 

lines with the average of the population one cannot draw any conclusions as to 

the relative performance of the returns for the purchase or sales sample. 

 

Figure 5.5 plots the CAAR graphs for the purchase sample, the sales sample 

and the 2 bootstrap samples.  From this one can see that the CAAR of 

purchase events tracks very closely with the 2 bootstrap (or population average) 

graphs.  In the absence of any systemic error in the model, one can assume 

here that both bootstrap sample and the CAAR of purchase events would show 

very little if any Cumulative Average Abnormal Return.  This would support the 

studies of Jenter (2005) and Aktas, de Bodt and Van Oppens (2008) who found 

no conclusive evidence of any information contained in purchase events.  

However, this would be in contradiction to the studies of Hillier and Marshall 

(2002), Fidrmuc, Goergen and Renneboog (2004) and Hamill, McIlkenny and 

Opong, (2002) who found a positive abnormal return in the short term following 

a purchase event.   

 

Figure 5.5 indicates that the sales events are much lower than the average.  

Using the bootstrapping technique again, the 95% confidence interval levels 

were identified to prove significance.  Table 5.6 summarises the CAAR of 
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purchases and sales when compared to the bootstrap samples.  This tables 

shows that there is no day in which the CAAR is statistically and significantly 

different in either purchase or sale events.  A close examination of the 

distribution of CAARs calculated daily from the average bootstrap sample can 

explain why the sales CAAR is not significant on any of the days in the event 

window (t = -20 to t = +20).  The wide variance in distribution of CAARs results 

in a 95% confidence interval that is very flat – evidenced by the mean and 

standard deviation of day t = 20:  9.3% ± 11.4%. 

 

Figure 5.8 displays the 95% confidence interval graphically and plots the CAAR 

trend line for the sale sample against the 95% confidence interval.  The CAAR 

for the sales sample falls well within the boundaries of the 95% confidence 

limits. 

 

As is detailed in section 6.3 below, there are a number of limitations that have 

been identified in this study.  These include the very young AltX bourse which 

resulted in such a small population of available events.  The small sample from 

which the sales events were drawn was further complicated by relative illiquidity 

of the trading volumes of the shares that did qualify for inclusion in the 

population.  As is also highlighted in section 6.3, the construction of the 6 

control indexes was subject to the same limitations, few qualifying shares, 

illiquidity, further complicated by a lack of qualifying “resource” stocks and 

missing “Book-to-market-value” ratios.  It is the opinion of this study that with 

more data both for the construction of the sales sample and for the more 

important construction of the 6 control indexes that the standard deviation of the 
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bootstrap CAARs on each day would tighten considerably.  Tighter standard 

deviations on the daily CAAR calculations would tighten up the 95% confidence 

intervals perhaps even to a point where the large negative CAAR trend line for 

sales would be tested statistically different to the bootstrap sample. 

 

Based on the limitations that were uncovered during the analysis of the 

numbers, it was decided to also run a paired sample T test on the CAAR of the 

Bootstrap sample vs the CAAR of the sales and purchase samples.   

 

Table 5.7 summarises the results of the paired T-test for significant differences 

between the bootstrap sample and the purchase events.  As was expected from 

the analysis of Figure 5.8, there was no statistically significant difference 

between the two samples. 

 

Table 5.8, which summarises the paired T-test results between the CAAR of the 

bootstrap sample and the CAAR of the sales sample shows statistical 

significance.  Not only is the mean for sales CAAR significantly different to the 

mean CAAR of the bootstrap sample in the two sided T test, but testing in the 

one sided T test that the mean CAAR for the sales events is significantly 

smaller than the mean CAAR for the bootstrap sample proved conclusive. 

 

This result is seemingly at odds with the current research.  The studies of 

Hamill, McIlkenny and Opong, (2002) and Hillier and Marshall (2002) find no 

reaction to insider sales, either due to what Hamill, McIlkenny and Opong, 

(2002) conclude is a lack of information contained within a director sale, or as 
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Hillier and Marshall (2002) conclude that although the sale contains information, 

there was no empirical evidence of a significant movement in the share price 

after the sale. 

 

6.1.3. Hypothesis testing – hypothesis 1(a) 

Hypothesis 1(a) tests the existence of the CAAR for purchase events being 

significantly larger than the CAAR of the bootstrap sample (either sample).  This 

is a one sided T-test. 

 

Hypothesis 1(a) was tested where: 

H0:  CAAR purchase = CAAR bootstrap 

HA:  CAAR purchase > CAAR bootstrap 

 

Based on the results of both table 5.6, table 5.7 and the discussion in section 

6.1.2 above the null hypothesis was accepted, there is no significant difference 

between the CAAR of purchase events and the CAAR of the bootstrap samples.  

One cannot conclude that CAAR of purchases is larger than the CAAR of the 

average. 

 

6.1.4. Hypothesis testing – hypothesis 1(b) 

Hypothesis 1(b) tests the existence of a significant difference between the 

CAAR of the sale events and the CAAR of the bootstrap sample (either sample) 

with the CAAR of sales being significantly smaller than the CAAR of the 

bootstrap sample. 
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Hypothesis 1(b) was tested where: 

H0:  CAAR sale = CAAR bootstrap 

HA:  CAAR sale < CAAR bootstrap 

 

Based on the results of table 5.6 alone one would have to conclude that the null 

hypothesis cannot be rejected.  However as highlighted in the discussion in 

section 6.1.2 above and with particular reference to the results of the paired T 

tests summarise in table 5.8 the null hypothesis is rejected.  The CAAR of sales 

events is significantly smaller than the CAAR of the bootstrap samples.  The 

market reacts to the sale of director shares and the abnormal return (loss) seen 

in the short term (20 days) is significant. 

 

6.1.5. Hypothesis testing – hypothesis 1(c) 

Hypothesis 1(c) tests whether the reaction to an announcement of a directors’ 

purchase as measured by the CAAR of purchase events is greater than the 

reaction in the market of an announcement of a directors’ sale as measured by 

the CAAR of sales events. 

 

Hypothesis 1(c) was tested where: 

H0:  CAAR purchase <= CAAR sale 

HA:  CAAR purchase > CAAR sale 

 

The T-test that is summarised in Table 5.9 proves, with a probability level of < 

0.000001, that the CAAR of purchases is significantly different to the CAAR of 
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sales.  The probability level indicates a very strong statistical difference 

between the CAAR of purchase and sales.  This according to Hamill, McIlkenny 

and Opong, (2002) and Hillier and Marshall (2002) is to be expected.  In their 

study they conclude that there is a lot more information contained in a purchase 

than there is contained in a sale.  This difference between purchases and sales 

can be graphically seen in figure 5.5. 

 

The T-test of means and the Wilcoxon Signed-Rank test of medians both 

confirm that the null hypothesis is rejected, which accepts that alternate 

hypothesis that the CAAR for sales is statistically less than the CAAR for 

purchases at the 95% confidence interval.   

 

The strong difference between the two samples, and the high probabilities of 

the sales being significantly less than purchases suggests that the AltX as an 

equity exchange is prone to investor sentiment.  It suggests that investors on 

the AltX use insider trading on the AltX as a strong signal of information not 

known openly in the market.  The interpretation of which, by induction, is that a 

director purchasing his or her own shares is evidence of knowledge about the 

future of the company, perhaps upcoming financial results, large projects as yet 

unknown to the public, mergers and acquisitions, or favourable operational or 

management initiatives and results.  The strong negative AARs as seen most 

acutely in figure 5.5 where the CAAR of sales is plotted against the CAAR of 

purchases and the bootstrapping samples is indicative of investors using the 

sale of shares by insiders as a signal of poor performance, take over bids, poor 
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operational or management reports or the impending loss of key clients, 

projects, tenders or senior staff. 

 

Whether these good or poor performance indicators actually come to pass is 

irrelevant.  What is important is that from the tests and analysis that has been 

conducted here investors can use insider sales on the AltX as signals of the 

direction of the movement of abnormal returns in the short term.  It is conclusive 

that the information contained in these sales is translated into abnormal losses 

in the short term.  Combining the conclusions of hypothesis 1 (b) and 1 (c) an 

investor can be reasonably sure that abnormal losses in the short term are 

inevitable given the measured reaction to an insider sale. 

 

These tests also conclude that the methodology used, the exclusions that were 

executed and the resultant samples tested all yielded results that were 

expected.  This analysis found that the behaviour on the AltX is consistent with 

the findings of Fidrmuc, Goergen and Renneboog (2004) and Friederich et al 

(2002) that found a reaction in the share price to a sale event.  These same 

researchers did not find that the reaction to sales was greater than the reaction 

to purchases, in fact quite the contrary.  The results of hypothesis 1 found the 

sentiment around the purchase and sale events on the AltX resulted in 

abnormal returns, a finding shared with other academic studies.  This validation 

of the population and methodology of hypothesis 1 confirms that hypothesis two 

is based on a sound sample, that presents results consistent with other studies 

from other bourses.  The conclusions therefore that can be deduced and 
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postulated regarding the influence of shareholding percentage on the returns on 

the market (hypothesis 2) are based on proven academic foundations. 

 

6.2. Hypothesis 2 – Influence of directors’ shareholding 

6.2.1. Correlation of share return and shareholders value 

The results of the tests to prove hypothesis 2 (a) and 2 (b) are contained in 

Table 5.10.  The graphical representation of these correlations which appear in 

Figure 5.9 certainly suggest more than is statistically proven. 

 

What is interesting about the results as graphically represented in Figure 5.9, is 

the difference in slopes between those correlations run on the actual 

shareholding values and those run on a large shareholding / small shareholding 

indicator.  The calculation of this indicator is defined in section 4.4.13 above. 

 

The first correlation slope, entitled Test 1 in Figure 5.9 has drawn the slope of 

the correlation between the CAAR of the purchase sample, and the actual 

shareholding of the director involved in each of the purchase insider trades.  

Graphically one can see that the correlation between these two elements is 

negative.  This corroborates with the studies of Fidrmuc, Goergen and 

Renneboog (2004) and Fidrmuc, Goergen and Renneboog (2006) that suggest 

that as shareholder value increases, so the market reaction to purchases 

decreases, in the fear of continued and extended entrenchment of that single 

director in his or her own company.  But these finding are contrary to the studies 

of Hillier and Marshall (2002) that suggest that the larger the shareholding 
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value, the more likely that shareholder is to have access to insider information 

that is contained within his or her own trade. 

 

However, Test 2 of figure 5.9 shows another correlation, this time instead of 

comparing the actual shareholding to the CAAR of the purchases, all 

shareholding values have been classified as either “Large” or “Small”.  The 

slope of this graph suggests that the same relationship between CAAR of 

purchases and shareholder value is positive, a complete contradiction of Test 1. 

 

These contradictions lead this study to suggests that the limitations of this study 

that pertain to this test and are described in detail in section 6.3 are of such an 

influential nature that one cannot draw any conclusions from these correlations.  

The characteristics of the sample that impact directly on these tests, regarding 

the influence of directors’ shareholding are: 

• The extremely small and limited sample size from which to work.  There 

were only 20 qualifying purchase events, and only 8 qualifying sales 

events. 

• The extreme variance of shareholder value.  Of the 20 purchase events 

only 3 were concluded with a shareholder that had a greater than 1% 

shareholding.  Of these 3, 2 had a shareholding of just more than 1% 

and one had a shareholding of > 12%.  Similarly of the 8 qualifying sales 

events, 6 were concluded by a director that had less than 0.07% 

shareholding, and 2 where the shareholding was between 0.35 and 

0.45%.  To make any conclusive inferences on correlation between 
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purchase or sale and shareholding a more inclusive sample must be 

used. 

• The inclusion of the shareholding value of 12% in the purchase group of 

events biased the entire test.  If this single event is excluded from the 

test, the result shows a positive slope more inline with the studies of 

Hillier and Marshall (2002).  That one transaction can have the influence 

to change the direction of the slope of a correlation test is indicative of 

the challenges discussed here.  Figure 6.1 below graphically shows this 

influence.  Test 1 below has excluded this single transaction from the 

data and one can clearly see a positive slope or correlation.  Test 2 has 

included this transaction and one can see that the slope of the 

relationship is negative, biased by the weight of one transaction. 

 

Figure 6.1:  Correlations between purchase CAARs on day t = +20 and shareholder percentage.  Test 1 has eliminated 
the single transaction with a > 12% shareholding.  Test 2 includes this transaction. 
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Test 2 (including the outlier) 

 

• With the small samples that were available for inclusion in these tests the 

calculation of the large shareholding / large shareholding indicator which 

is defined in section 4.4.13 above can and does influence the outcome of 
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the result.  Figure 6.2 below shows the results of two different indicator 

value calculations on the correlation to the sales sample.  In test 1 below, 

the large shareholding / small shareholding indicator was calculated 

using the formula that Large shareholding should be set to “yes” where 

the actual shareholding value is greater than or equal to the median 

value.  Test 2 has used the formula, the Large shareholding should be 

set to “yes” only where the actual shareholding value is greater than the 

median.  It can be seen in the graphs in figure 6.2 below that the slope of 

the relationship between sales CAAR and shareholder value is reversed 

based on the calculation of the small / large indicator.  Conclusions 

cannot be made on tests that are this sensitive to the calculation of the 

indicator. 

 

Figure 6.2:  Correlations between sales CAARs on day t = +20 and shareholder large / small indicator.  Test 1 has 
calculated the indicator using >= median logic.  Test 2 has used only > median logic. 
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Test 2:  > median 

 

Regardless of direction of the correlation relationships in the graphs of figure 

5.9, tests of statistical significance on these slopes could not reject the null 

hypothesis that these slopes were equal to zero.  Table 5.10 summarises these 



87 | P a g e  
Michael Baty 

details, and highlights that for each of the four tests, all of these had their slopes 

tested statistically insignificant. 

 

6.2.2. Hypothesis testing – hypothesis 2(a) 

Hypothesis 2(a) measures the relationship between CAAR of the purchase 

sample and the shareholding percentage of the directors effecting these 

transactions.  This test postulates that the larger the shareholding of the 

director, the more market sentiment will resist further entrenchment in the 

company of the trading director, and so the relationship between CAAR and 

shareholding will be negative. 

 

Hypothesis 2(a) was tested where: 

H0:  Correlation Co-efficient CAAR Purchase : Shareholding % = 0 

HA:  Correlation Co-efficient CAAR Purchase : Shareholding % < 0 

 

Based on the limitations of the study as detailed in section 6.3 below and based 

on the discussion of these limitations as they impacted on the testing of 

hypothesis 2(a) and 2(b) contained in section 6.2.1 above one must be careful 

reading anything into the results of any tests that analyse hypothesis 2(a). 

 

However, regardless of which test was executed, either Test 1 or Test 2 as per 

figure 5.9 the T tests run to test the statistical significance of the slope both 

conclude that the null hypothesis above cannot be rejected.  This study 

therefore concludes that there is no statistically significant relationship between 



88 | P a g e  
Michael Baty 

the CAAR of the purchase sample and the shareholding of the directors 

effecting these transactions. 

 

6.2.3. Hypothesis testing – hypothesis 2(b) 

Hypothesis 2(b) attempts to establish that a relationship exists between the 

CAAR of sale transactions and the shareholding of the directors effecting these 

transactions.  This study postulates that shareholders with a greater 

shareholding percentage have access to more and better quality information 

and so their decisions to sell shares is indicative of the future state of the 

company.  Therefore the abnormal returns will be smaller (or the abnormal 

losses will be greater) as shareholding percentage increases. 

 

Hypothesis 2(b) was tested where: 

H0:  Correlation Co-efficient CAAR Sale : Shareholding % = 0 

HA:  Correlation Co-efficient CAAR Sale : Shareholding % > 0 

 

As with the testing of hypothesis 2(a), based on the limitations of the study as 

detailed in section 6.3 below and based on the discussion of these limitations in 

section 6.2.1 above one must be careful reading anything into the results of the 

assessment of hypothesis 2(b). 

 

However, regardless of which test was executed, either Test 3 or Test 4 as per 

figure 5.9 the T tests run to test the statistical significance of the slope both 

conclude that the null hypothesis above cannot be rejected.  This study 

therefore concludes that there is no statistically significant relationship between 
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the CAAR of sales events and the shareholding of the directors effecting these 

transactions. 

 

The relationship between abnormal returns on purchases or sales and the 

percentage shareholding which was tested in hypothesis 2 is therefore 

inconclusive when tested on the AltX during the period under investigation in 

this study. 

 

6.3. Limitations of the current study 

During the course of this study many challenges were identified.  At each of 

these, decisions were taken to overcome these challenges and each of these 

decisions by the simple act of not adhering to the academically tried and tested 

methodologies of event studies and control portfolio model studies that have 

gone before this one, are in themselves limitations to the current study. 

 

Many of these limitations were compounded by the next challenge.  Many of 

these are the basis for the recommendations to academics of the future that 

may want to learn from the difficulties that were faced in this study, to improve 

upon this study, in their own use of event study methodology, or control portfolio 

modelling, or in their use of JSE AltX data, in whichever form their studies take. 

 

6.3.1. Alternative Stock Exchange – Data constraints 

The use of the Alternative Stock Exchange (AltX) presented a number of 

challenges.  Foremost in importance amongst these is that at the time of 
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analysis there were only 84 listed entities on this exchange.  The lack of a 

critical mass on this bourse enforced many changes to the proven event study 

methodology employed in this study. 

 

Secondly, the AltX is a very young exchange, which when combined with the 

small size of the exchange resulted in a very small population of relevance.  

The exclusions defined in section 4.2.5 above which are consistent across 

many event type studies resulted in a population of qualifying events of only 38 

data points.  These 38 then still needed to be separated into purchase events 

and sales events further reducing the size of each sample. 

 

One of the largest contributors to the massive number of events that were 

excluded from the population was the requirement to have at least 36 months 

worth of historic daily share price data from which to calculate the regression 

formula per event.  Being a young and dynamic but growing exchange, many 

companies listed on this bourse are recently listed, disqualifying them from the 

36 month data requirement. 

 

Another contributor to the data constraint in this study was the interpretation of 

the use of the term “listing date”.  At the outset of this study sample sizes were 

calculated and the study was pursued based on the number of events that were 

identified, and given that for each event the study had the minimum of 36 

months worth of historic daily share data for the calculation of the regression.  It 

was only later on during the in depth analysis of the data that it was found that a 

company that had originally listed on the main board, and later transferred its 
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listing to the AltX retained its original listing date.  The use of this listing date in 

the identification of sample sizes was therefore inaccurate and many previously 

included events needed to be removed from the population. 

 

The limitation therefore in this study was the small population size and 

particularly the size of the sale sample against which the statistical tests were 

performed.  A larger population and sample size is highly recommended. 

 

6.3.2. Confounding events – event episodes 

With an already small population of qualifying events the prescribed event study 

methodology suggests that all events that have a confounding event that falls 

within the event window, which for this study was the period t = -20 to t = +20 

(41 days) was also to be excluded.  Had this point been followed as prescribed 

the final sample would have been much smaller than what it was.  A judgement 

call had to be made in order to protect the sample size.  Any event (purchase  

or sale) in which the same director, or other directors followed the first event 

with events of their own, with each transaction being concluded within three 

days of the preceding event, and only if all the events were of the same type, ie 

all purchases or all sales were these transactions considered as a single 

“event”.  As described in chapter 4.2.4 these were termed event episodes, and 

were included in the sample, consolidated as at the first event date. 

 

This consolidation effect of multiple events although judgmentally sound could 

have introduced a bias to the study, and is hence listed as a limitation to this 



92 | P a g e  
Michael Baty 

study.  Had the original population not have been as constrained as it was – 

these events would have been rejected as per the exclusions. 

 

6.3.3. Calculation and constitution of the control indexes 

As is discussed above in section 6.2.1 the use of a median calculation in the 

calculation of an index, where the number of constituents of the index are very 

small could have significant consequential results.  As per the example used in 

section 6.2.1 above, when this study was coding for inclusion in an index or not, 

the different use of “include if value > median” versus “include if value >= 

median” is far reaching. 

 

The limitation here is the small number of shares listed on the AltX.  Over time 

more and more companies will have their listings on the AltX and these 

limitations will be relieved somewhat.  For studies in the immediate future, the 

inclusion of the small cap shares from the main board is recommended.  This 

limitation affects the constitution of all 6 control indexes. 

 

A limitation to this study could have been the inclusion of the “resources” control 

index as per the studies of Mordant and Muller (2003).  There was no test 

performed in this study to say conclusively if this was a limitation in this study, 

but this study remains of the opinion that this did limit the accuracy of the 

results.  There exists on the AltX only 6 companies that are classified as per the 

JSE sector code classification as resource shares.  The disproportionately large 

non resources index could have introduced a level of bias to the study.  Further 

amplifying this limitation is the fact that some of these shares have only listed 
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on the AltX recently – further reducing the size of this index in the formative 

years of the AltX. 

 

Another limitation in this study related to the constitution of the indexes required 

for the study was the use of the book-to-market ratio to determine the high 

value versus growth companies.  The book-to-value ratio is only available for a 

specific company once it has released its first audited financial reports, which 

may be up to 12 months after its initial listing.  Furthermore, it is noticed that the 

book-to-market ratio on the companies of the AltX fluctuated wildly year on 

year.  As per Gregory et al (1997) in Friedrich et al (2002) studying companies 

on smaller capitalisation bourses was recommended due to increase number of 

director dealings and the greater volatility in share price reactions to events.  

Could this increased volatility have contributed some inaccuracy to the book-to-

market ratio, and hence to the make up of the high value / growth index?  Book 

values are static for the entire financial year.  On a volatile exchange is this 

measure appropriate?  The original Fama and French (1996) model used the 

price / earnings (P/E) ratio as the measure for growth or value.  Although 

subsequent researchers found the book-to-market ratio to be more accurate in 

its prediction of cumulative returns over a period of time this study recommends 

exploring the use of both book-to-market and P/E ratios as the primary 

mechanism for constituting the growth / value index.  Even if it is decided to use 

the book-to-market ratio as the basis of inclusion, it is highly recommended that 

this ratio is recalculated monthly.  This ratio is usually provided in the financial 

reports and so appears to be static for the financial year, which we know is not 

the case.  The market value is calculated daily; a monthly recalculation of this 
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ratio is recommended to track any changes in the market value of the company 

and reduce the annual volatility seen in appendix 3. 

 

The challenges experienced during the course of this study in the calculation 

and constitution of the control indexes were noted when analysing the R-

squared scores of each of the regression formulae that were produced as part 

of the model.  The R-squared values were very low, indicating a poor ability of 

the variance of the independent variables (control indexes) to account for the 

variance in the dependant variable, or share return.  R-squared values ranging 

between 15% and 25% were common with R-squared values higher than this 

rare. 

 

As described in section 5.2 above, the CAAR of the two bootstrap samples is 

indicative of a systemic error in the model.  It is highly unlikely that there was an 

error in the mathematics of the model, being a model used in previous studies 

with great success.  The error is likely to lie in the calculation and constitution of 

the indexes that are used as input variables to the model.  This limitation is 

discussed in section 5.2 and is believed to have not impacted on the relative 

performance of the purchase CAAR or sales CAAR.  All CAARs were calculated 

using the same model and hence relative to each other their performances can 

be measured and conclusions drawn from these comparisons.   

 

The limitation in this study is not being able to use test for significance where 

one compares the CAAR trend against zero, due to this systemic error in the 

model.  Should the recommendations made above in the calculation and 
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constitution of the control indexes be implemented in future studies, the 

systemic error may be removed from the model and test for significance testing 

means against zero will be a viable source of statistical relevance. 

 

6.3.4. Creating the bootstrap populations 

Another area of the study that was impacted by the data constraints described 

in section 6.3.1 was the construction of the bootstrapping populations.  It is 

noted here as a limitation to this study.  With such a small base from which to 

work it was commonly found that two randomly selected share and date 

combinations fell within the same calendar year and month, for the same share.  

The calculation of the regression formula uses monthly share returns for the 36 

months prior to the event (as the regression developmental data set).  In these 

cases where the randomly selected “event” happened to return 2 or more dates 

in the same month, for the same share, the model would use the monthly share 

return calculated on the last trading date of the month prior to the event, and for 

each last trading day on each of the 35 months before this.  The result of this 

logic was 2 or more identical regression formulas applied to different daily data 

(as the regression predictive data set) when calculating a predicted share return 

value.   

 

This duplication or worse of the regression formulae is seen as a limitation to 

the accuracy of the generation of the bootstrapping populations.  Furthermore, 

the main assumption made when using the bootstrap method is that your 

sample approximates the population fairly well (Hintze, 2006).  Bootstrapping 
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does not work well for small samples which are not representative of the 

population.  

 

The previous recommendations made to include AltX transactions as close to 

the present of the new study and or to include small cap shares from the main 

board in the study population will increase the available data from which to 

work, reducing the probability that these duplications will occur in future studies. 

 

6.3.5. Share return versus shareholding – technical anomalies 

This limitation is very similar to that discussed in 6.3.1 above, and relates 

directly to data constraints and the exceptionally small samples with which this 

study had to work.  As described in the detail in section 6.2.1 above, the small 

sample sizes resulted in the creation of technical outliers in the data.  The 

example highlighted in section 6.2.1 shows a data point where the shareholding 

value is greater than 12%.  This data point is not incorrect in any way, but when 

this is compared to the other 8 data points of the sample all with shareholding of 

less than 1%, the first data point acts as if it were an outlier, managing to 

singularly change the slope of a correlation analysis through its inclusion or 

exclusion.   

 

By addressing the issues of population size, these technical anomalies will be 

reduced and hopefully eliminated completely. 
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7. Conclusion 

This study found that the Cumulative Average Abnormal Returns that followed a 

purchase event on the AltX of the JSE were statistically insignificant.  Quite 

contrary to what was anticipated in the body of research on signalling and 

abnormal returns particularly the studies of Fidrmuc, Goergen and Renneboog 

(2004), Hamill, McIlkenny and Opong, (2002) and Hillier and Marshall (2002) 

who all found significant market reactions insider purchases in the long and 

short terms. 

 

However, the studies of Aktas, de Bodt and Van Oppens (2008) and Jenter 

(2005) concluded in their studies that they could find no significant reaction to 

insider purchases.  Most studies though commented on a perceived reaction to 

purchases on the bourse under investigation and concluded that there was 

definitely an element of signalling being employed in these transactions – but 

found no significant economic reaction to these trades.  Interestingly in this 

study one can find no distinguishable reaction to the purchase events compared 

to the bootstrap samples and bootstrap samples. 

 

This study however does find a reaction to the insider sale transaction.  This is 

contrary to the findings of Hamill, McIlkenny and Opong, (2002) and Hillier and 

Marshall (2002) that conclude that they cannot find any reaction to sales that 

are distinguishable from zero.  This study finds a marked negative reaction to 

the sale of directors’ shares.  The study even finds that the reaction in the 

market place to the sale event is visible from a few days prior to the actual sale, 
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suggesting an inefficiency in the dissipation of information where some 

investors may have wind of the impeding sale before it actually occurs. 

 

However, this study can find no statistical significance in the difference between 

this return (loss) following the sale event and the return of the bootstrap 

samples, or market average.  This study must therefore conclude that it too can 

find no significant reaction to sales on the AltX of the JSE. 

 

This study can conclude that there is a significant difference in the reaction to 

purchases and to sales.  Albeit that neither the purchase or the sale reaction is 

statistically different to the market average, the reaction in the market to sales 

trades is significantly smaller (resulting in abnormal losses) to the reaction in the 

market to the news of insider purchase trades. 

 

As is theorised while discussing the limitations that were uncovered during this 

study, data constraints resulting from the use of data on the AltX bourse could 

be directly responsible for the very large deviations seen in all the samples.  

Increased volumes of data made available to future studies through the aging of 

the AltX exchange will result in a tightening of deviations and better 

opportunities to find significance in the market reactions of purchases and of 

sales.   

 

From the data as its has been analysed in this study, although not statistically 

relevant, it appears that investors on the AltX are not using directors’ purchases 

as a signal of the realisation of abnormal returns.  Perhaps the phenomenon 
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reported by Gregory et al (1997) in Friedrich et al (2002) of a disproportionately 

large number of director dealings in less liquid markets has seen a plethora of 

directors’ dealings concluded on the AltX and investors have yet to experience 

any real abnormal returns following these purchases. 

 

Again it is theorised here that sale transactions trigger a much larger response 

in the market from the outsiders and that this could be due to sentimental 

trading on the bourse.  It seems that panic trades posted immediately after the 

director sale results in large and persistent abnormal losses following the trade.  

The abnormal losses are not seen in this study to be correcting by the end of 

the event window twenty days after the event.  Could the AltX be susceptible to 

sentiment? 

 

The findings of this study that contradict in the main the findings of the bulk of 

the research completed on insider trading and the resultant abnormal returns for 

outsiders, particularly where this study finds no reaction to purchases, and a 

large reaction to sales could be indicative of a culture of trading on the JSE and 

on the AltX of the JSE of outsiders using other measures and interpreting other 

signals in the market as their catalysts to invest. 

 

Finally, this study is inconclusive on the relationships between the abnormal 

returns of either purchases or sales and the value of the shareholders 

shareholding interest.  At best, this study can say that it can find no relationship 

between abnormal returns and shareholding value.  Further research in this 

particular aspect of investor signalling on the AltX is recommended in the future. 
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7.1. Recommendations for future research 

Should one be wanting to replicate this or other studies or perform any study 

using the information from the Alternative Exchange of the JSE, this study 

recommends that one uses as much data as possible, that one sets the end 

date of the study as close to the present as possible, in order to expand the 

population from which your sample will be selected. 

 

If the AltX alone cannot provide you with a sample size that will allow for 

parametric and normal statistical tests to be performed, then a recommendation 

of this study would be to also include small cap companies that may be listed on 

the main bourse, the JSE, and include these in your study.  It was found during 

this study that many small cap companies had transferred their listings from the 

main board onto the alternative board.  This suggests that there may be many 

companies on the main board that are better suited to a presence on the 

alternative board, but have not yet made the transfer.  Using these companies 

in your own sample will greatly increase the accuracy of any results you will be 

generating.  For registration on the JSE there is a recommended tipping point in 

the market capitalisation value of company that influences whether a company 

registers on the main bourse or the AltX.  This same value could be used to 

identify the small capitalisation companies on the main board for inclusion in the 

study. 

 

The use of the control portfolio model of Mordant and Muller (2003) may not 

add any significant value to a study of this nature, particularly one that analyses 
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the abnormal returns in the short term.  It may be more appropriate that another 

simpler model used for the calculation of abnormal returns offers better results 

to a short term study on the AltX. 

 

When analysing the shareholding of the various companies under investigation 

for hypothesis 2 it became clear that the major shareholders on many of the 

listed entities are institutional investors, or shareholding that exists in the name 

of a legal entity rather than in the name of the shareholder directly.  Even 

though the shareholder would have access to the same level of information 

prior to transacting in these shares, the actual transactions is hidden behind 

these legal curtains.  A recommendation for future research would be to expand 

the study of shareholding as is the case in the studies of Fidrmuc, Goergen and 

Renneboog (2006) to include different classes of shareholders and 

shareholding.  By including these additional shareholders one would 

immediately also increase the size of the population from which to extract a 

sample. 

 

Fidrmuc, Goergen and Renneboog (2004) and Fidrmuc, Goergen and 

Renneboog (2006) attribute the reaction to the share price following insider 

trades to efficiencies in information dissemination in different markets.  Their 

studies focussed on the differences in regulation between the US and UK 

markets.  It would be worthwhile investigating whether the regulations prevalent 

in South Africa through the JSE and the FSB contribute towards or hinder 

information dissemination and if this affects the reaction time, and potentially 

size of returns. 
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Appendix 1 – Details of the sample used in analysing hypothesis 1 

 
Event 

Number 
Ticker SENS 

Announcem
ent Date 

Company 
Listing date 

List date on 
AltX 

Shortname Name of 
Director/s 

Transaction 
date 

Nature Price 
per 

Share 

Number of 
Shares  

Value Class

1 ADW 19-Jan-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 18-Jan-2007 purchase 180 1,000,000 1,800,000 ordinary

2 ADW 05-Jun-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 04-Jun-2007 purchase 239 90,000     215,100 ordinary

2 ADW 05-Jun-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 04-Jun-2007 purchase 238 166,000     395,080 ordinary

3 ADW 08-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C de W Vivier 05-Oct-2007 purchase 402 14,000       56,280 ordinary

3 ADW 08-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C de W Vivier 05-Oct-2007 purchase 395 24,997       98,738 ordinary

3 ADW 08-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C de W Vivier 05-Oct-2007 purchase 405 101,003     409,062 ordinary

4 ADW 15-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C M van Nieukerk 12-Oct-2007 Purchase 424 50,000     212,000 ordinary

4 ADW 16-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C M van Nieukerk 15-Oct-2008 purchase 440 50,000     220,000 ordinary

4 ADW 19-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 17-Oct-2007 purchase 463 42,000     193,360 ordinary

4 ADW 19-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 17-Oct-2007 purchase 455 439,000 1,997,450 ordinary

4 ADW 22-Oct-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 19-Oct-2007 purchase 470 145,618     684,405 ordinary

5 ADW 02-Nov-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 01-Nov-2007 purchase 510 75,000     382,500 ordinary

5 ADW 02-Nov-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 02-Nov-2007 purchase 510 75,000     382,500 ordinary

5 ADW 05-Nov-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 02-Nov-2007 purchase 504 30,000     151,200 ordinary

5 ADW 05-Nov-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 02-Nov-2007 purchase 506 48,400     244,904 ordinary

6 ADW 30-Nov-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 29-Nov-2007 purchase 500 400,000 2,000,000 ordinary

7 ADW 19-Dec-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 18-Dec-2007 purchase 485 10,000       48,500 ordinary

7 ADW 20-Dec-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 19-Dec-2007 purchase 490 4,970       24,353 ordinary

7 ADW 20-Dec-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 19-Dec-2007 purchase 500 35,030     175,150 ordinary

7 ADW 21-Dec-2007 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 21-Dec-2007 purchase 495 3,090       15,296 ordinary

8 ADW 23-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 22-May-2008 purchase 518 40,000     207,200 ordinary

9 ADW 29-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 28-May-2008 purchase 510 1,060         5,406 ordinary

9 ADW 29-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 28-May-2008 purchase 515 35,000     180,250 ordinary

9 ADW 29-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 28-May-2008 purchase 516 35,000     360,850 ordinary

9 ADW 29-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 28-May-2008 purchase 505 144,000     727,200 ordinary

9 ADW 29-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD J M Van Tonder 28-May-2008 purchase 515 35,000     912,856 ordinary

9 ADW 30-May-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 29-May-2008 purchase 510 75,000     382,500 ordinary

10 ADW 03-Jul-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD S W de Bruyn 01-Jul-2008 purchase 456 22,000     100,320 ordinary

10 ADW 03-Jul-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 01-Jul-2008 purchase 420 25,000     105,000 ordinary

11 ADW 09-Jul-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 08-Jul-2008 Purchase 441 20,000       88,130 ordinary

12 ADW 16-Jul-2008 18-Feb-1999 05-May-2004 AFRICAN DAWN CAPITAL LTD C D W Vivier 15-Jul-2008 purchase 440 20,000       88,000 ordinary
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Event 
Number 

Ticker SENS 
Announcem

ent Date 

Company 
Listing date 

List date on 
AltX 

Shortname Name of 
Director/s 

Transaction 
date 

Nature Price 
per 

Share 

Number of 
Shares  

Value Class

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 25 60,000       15,000 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 27 60,000       16,200 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 24 70,000       16,800 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 26 200,000       52,000 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 29 200,000       58,000 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 25 253,333       63,333 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD K D D de Viliers 21-Feb-2007 sale 28 550,000     154,000 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 21-Feb-2007 sale 27 240,101       64,827 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 21-Feb-2007 sale 28 232,167       65,007 ordinary

13 BEG 23-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 22-Feb-2007 sale 27 284,350       76,775 ordinary

14 BEG 27-Feb-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD RH Weissenberg 23-Feb-2007 sale 27 289,125       78,064 Ordinary

15 BEG 02-Mar-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 27-Feb-2007 Sale 27 139,000      37,530 ordinary

16 BEG 19-Mar-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 16-Mar-2007 Sale 27 110,000       29,700 ordinary

17 BEG 23-Mar-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 19-Mar-2007 Sale 27 390,000     105,300 ordinary

18 BEG 30-Mar-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 29-Mar-2007 sale 24 346,839       83,241 ordinary

18 BEG 30-Mar-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 28-Mar-2007 sale 24 666,133     159,872 ordinary

18 BEG 02-Apr-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 30-Mar-2007 sale 24 82,533       19,808 ordinary

18 BEG 02-Apr-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 30-Mar-2007 sale 23 698,215     160,589 ordinary

18 BEG 02-Apr-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD R H Weissenberg 30-Mar-2007 sale 22 910,000     200,200 ordinary

19 BEG 30-Jul-2007 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD RH Weissenberg 27-Jul-2007 Purchase 28 442,327     123,852 ordinary

20 BEG 11-Jul-2008 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD MM du Preez 08-Jul-2008 purchase 28 33,536         7,713 ordinary

20 BEG 11-Jul-2008 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD MM du Preez 08-Jul-2008 purchase 28 33,536         7,713 ordinary

20 BEG 11-Jul-2008 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD MM du Preez 08-Jul-2008 purchase 28 278,019       63,994 ordinary

20 BEG 11-Jul-2008 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD MM du Preez 08-Jul-2008 purchase 28 486,548     111,906 ordinary

21 BEG 25-Jul-2008 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD J I Black 21-Jul-2008 purchase 24 674,079     162,588 ordinary

21 BEG 25-Jul-2008 20-Nov-1997 29-Jan-2004 BEIGE HOLDINGS LTD Y Bhayat 21-Jul-2008 purchase 24 1,651,494     398,340 ordinary

22 FWX 14-Dec-2007 22-Apr-1999 13-Jun-2007 FONEWORX HOLDINGS LTD R Russell 14-Dec-2007 Sale 118 40,000       47,200 ordinary

23 FWX 09-Jun-2008 22-Apr-1999 13-Jun-2007 FONEWORX HOLDINGS LTD R Graver 06-Jun-2008 Purchase 113 10,000       11,300 ordinary

23 FWX 09-Jun-2008 22-Apr-1999 13-Jun-2007 FONEWORX HOLDINGS LTD R Graver 06-Jun-2008 Purchase 114 11,000       12,540 ordinary

24 ISA 09-Jul-2007 15-Dec-1998 27-Jun-2005 ISA HOLDINGS LTD C S Katz 05-Jul-2007 Purchase 65 37,798       24,569 ordinary

24 ISA 09-Jul-2007 15-Dec-1998 27-Jun-2005 ISA HOLDINGS LTD R S Price 05-Jul-2007 Purchase 65 37,799       24,569 ordinary

25 ISA 25-Oct-2007 15-Dec-1998 27-Jun-2005 ISA HOLDINGS LTD Andrew Maren 24-Oct-2007 Purchase 44 100,000       44,000 ordinary

26 MNY 14-Jun-2007 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 13-Jun-2007 purchase 52 50,000       26,000 ordinary

26 MNY 18-Jun-2007 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 18-Jun-2007 purchase 52 20,000       10,400 ordinary

27 MNY 28-Jun-2007 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 27-Jun-2007 Purchase 52 20,000       10,400 ordinary

28 MNY 09-Jul-2007 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 06-Jul-2007 purchase 52 36,300       18,876 ordinary

29 MNY 17-Mar-2008 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 17-Mar-2008 purchase 60 30,000       18,000 ordinary
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Event 
Number 

Ticker SENS 
Announcem

ent Date 

Company 
Listing date 

List date on 
AltX 

Shortname Name of 
Director/s 

Transaction 
date 

Nature Price 
per 

Share 

Number of 
Shares  

Value Class

29 MNY 18-Mar-2008 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 18-Mar-2008 purchase 58 11,260         6,531 ordinary

30 MNY 26-Jun-2008 17-Jun-1999 08-Nov-2006 MONEYWEB HOLDINGS LTD Andrew Smith 25-Jun-2008 purchase 53 11,070         5,867 ordinary

31 OLG 16-Nov-2007 27-May-1998 27-May-2004 ONELOGIX GROUP LTD A Brooking and A 
Grant 

14-Nov-2007 purchase 139 6,000         8,340 ordinary

31 OLG 16-Nov-2007 27-May-1998 27-May-2004 ONELOGIX GROUP LTD A Brooking and A 
Grant 

14-Nov-2007 purchase 138 50,000       69,000 ordinary

32 OLG 21-Nov-2007 27-May-1998 27-May-2004 ONELOGIX GROUP LTD A Brooking and A 
Grant 

19-Nov-2007 purchase 138 42,500       58,650 ordinary

33 STA 13-Jul-2007 06-Dec-2001 01-Jun-2007 STRATCORP LTD HJ van der 
Merwe 

12-Jul-2007 Purchase 110 25,000       27,500 ordinary

34 STA 17-Jul-2007 06-Dec-2001 01-Jun-2007 STRATCORP LTD HJ van der 
Merwe 

16-Jul-2007 Purchase 100 14,079       14,079 ordinary

34 STA 18-Jul-2007 06-Dec-2001 01-Jun-2007 STRATCORP LTD HJ van der 
Merwe 

17-Jul-2007 Purchase 120 12,500       15,000 ordinary

35 STA 28-Feb-2008 06-Dec-2001 01-Jun-2007 STRATCORP LTD DB Harington 26-Feb-2008 sale 125 160,000     200,000 ordinary

36 SVB 31-Jul-2007 14-Apr-1999 27-Nov-2006 SILVERBRIDGE HOLDINGS LTD J Maritz 26-Jul-2007 sale 340 9,999       33,997 ordinary

37 VOX 15-Jan-2008 18-Oct-2004 18-Oct-2004 VOX TELECOM LTD DG Reed 14-Jan-2008 Purchase 213 456,200     972,071 ordinary

 

Appendix 2 – Details of the sample used in analysing hypothesis 2 

Event 
Number 

Ticker Publication Date Name of Director/s Transaction Date Nature Price per Share Number of Shares Value Class Shareholding 
Percentage 

1 ADW 19-Jan-2007 C D W Vivier 18-Jan-07 Purchase            180                  1,000,000  1,800,000 ordinary 0.63

2 ADW 08-Oct-2007 C de W Vivier 05-Oct-07 Purchase            402                       14,000       56,280 ordinary 0.46

2 ADW 08-Oct-2007 C de W Vivier 05-Oct-07 Purchase            395                       24,997       98,738 ordinary 0.46

2 ADW 08-Oct-2007 C de W Vivier 05-Oct-07 Purchase            405                     101,003     409,062 ordinary 0.46

3 ADW 30-Nov-2007 J M Van Tonder 29-Nov-07 Purchase            500                     400,000  2,000,000 ordinary 1.06

4 ADW 19-Dec-2007 J M Van Tonder 18-Dec-07 Purchase            485                       10,000       48,500 ordinary 1.06

4 ADW 20-Dec-2007 J M Van Tonder 19-Dec-07 Purchase            490                         4,970       24,353 ordinary 1.06

4 ADW 20-Dec-2007 J M Van Tonder 19-Dec-07 Purchase            500                       35,030     175,150 ordinary 1.06

4 ADW 21-Dec-2007 J M Van Tonder 21-Dec-07 Purchase            495                         3,090       15,296 ordinary 1.06

5 ADW 23-May-2008 C D W Vivier 22-May-08 Purchase            518                       40,000     207,200 ordinary 0.15

6 ADW 09-Jul-2008 C D W Vivier 08-Jul-08 Purchase            441                       20,000       88,130 ordinary 0.23

7 ADW 16-Jul-2008 C D W Vivier 15-Jul-08 Purchase            440                       20,000       88,000 ordinary 0.23

13 BEG 30-Jul-2007 RH Weissenberg 27-Jul-07 Purchase              28                     442,327     123,852 ordinary 0.06

14 BEG 11-Jul-2008 MM du Preez 08-Jul-08 Purchase              28                       33,536         7,713 ordinary 0.06

14 BEG 11-Jul-2008 MM du Preez 08-Jul-08 Purchase              28                       33,536         7,713 ordinary 0.06



111 | P a g e  
Michael Baty 

Event 
Number 

Ticker Publication Date Name of Director/s Transaction Date Nature Price per Share Number of Shares Value Class Shareholding 
Percentage 

14 BEG 11-Jul-2008 MM du Preez 08-Jul-08 Purchase              28                     278,019       63,994 ordinary 0.06

14 BEG 11-Jul-2008 MM du Preez 08-Jul-08 Purchase              28                     486,548     111,906 ordinary 0.06

15 fwx 21-Dec-2006 G Tudor 20-Dec-06 Purchase              35                       10,000         3,500 ordinary 12.67

15 fwx 21-Dec-2006 G Tudor 20-Dec-06 Purchase              38                       20,000         7,600 ordinary 12.67

16 fwx 27-Dec-2006 G Groenewaldt 22-Dec-06 Purchase              35                       25,000         8,750 ordinary 0.01

16 fwx 27-Dec-2006 G Groenewaldt 27-Dec-06 Purchase              35                       25,000         8,750 ordinary 0.01

17 fwx 02-Jan-2007 G Groenewaldt 27-Dec-06 Purchase              35                       25,000         8,750 ordinary 0.65

18 FWX 19-Apr-2007 G Groenewaldt 19-Apr-07 Purchase              79                       20,000       15,800 ordinary 0.73

19 FWX 18-May-2007 G Groenewaldt 17-May-07 Purchase              76                       30,000       22,800 ordinary 0.75

21 FWX 09-Jun-2008 R Graver 06-Jun-08 Purchase            113                       10,000       11,300 ordinary 12.33

21 FWX 09-Jun-2008 R Graver 06-Jun-08 Purchase            114                       11,000       12,540 ordinary 12.33

22 ISA 25-Oct-2007 Andrew Maren 24-Oct-07 Purchase              44                     100,000       44,000 ordinary 0.01

25 MNY 14-Jun-2007 Andrew Smith 13-Jun-07 Purchase              52                       50,000       26,000 ordinary 0.1

25 mny 18-Jun-2007 Andrew Smith 18-Jun-07 Purchase              52                       20,000       10,400 ordinary 0.1

26 MNY 28-Jun-2007 Andrew Smith 27-Jun-07 Purchase              52                       20,000       10,400 ordinary 0.1

27 MNY 09-Jul-2007 Andrew Smith 06-Jul-07 Purchase              52                       36,300       18,876 ordinary 0.21

28 MNY 17-Mar-2008 Andrew Smith 17-Mar-08 Purchase              60                       30,000       18,000 ordinary 0.28

28 MNY 18-Mar-2008 Andrew Smith 18-Mar-08 Purchase              58                       11,260         6,531 ordinary 0.28

29 MNY 26-Jun-2008 Andrew Smith 25-Jun-08 Purchase              53                       11,070         5,867 ordinary 0.33

30 OLG 16-Nov-2007 A Brooking and A 
Grant 

14-Nov-07 Purchase            139                         6,000         8,340 ordinary 0.03

30 OLG 16-Nov-2007 A Brooking and A 
Grant 

14-Nov-07 Purchase            138                       50,000       69,000 ordinary 0.03

31 OLG 21-Nov-2007 A Brooking and A 
Grant 

19-Nov-07 Purchase            138                       42,500       58,650 ordinary 0.03

32 STA 13-Jul-2007 HJ van der Merwe 12-Jul-07 Purchase            110                       25,000       27,500 ordinary 0.01

33 STA 17-Jul-2007 HJ van der Merwe 16-Jul-07 Purchase            100                       14,079       14,079 ordinary 0.01

33 STA 18-Jul-2007 HJ van der Merwe 17-Jul-07 Purchase            120                       12,500       15,000 ordinary 0.01

36 VOX 15-Jan-2008 DG Reed 14-Jan-08 Purchase            213                     456,200     972,071 ordinary 0.01

   

8 BEG 27-Feb-2007 RH Weissenberg 23-Feb-07 Sale              27                    289,125       78,064 Ordinary 0.06

9 BEG 02-Mar-2007 R H Weissenberg 27-Feb-07 Sale              27                     139,000       37,530 ordinary 0.06

10 BEG 19-Mar-2007 R H Weissenberg 16-Mar-07 Sale              27                     110,000       29,700 ordinary 0.06

11 BEG 23-Mar-2007 R H Weissenberg 19-Mar-07 Sale              27                     390,000     105,300 ordinary 0.06

12 BEG 30-Mar-2007 R H Weissenberg 29-Mar-07 Sale              24                     346,839       83,241 ordinary 0.06

12 BEG 30-Mar-2007 R H Weissenberg 28-Mar-07 Sale              24                     666,133     159,872 ordinary 0.06

12 BEG 02-Apr-2007 R H Weissenberg 30-Mar-07 Sale              24                       82,533       19,808 ordinary 0.06

12 BEG 02-Apr-2007 R H Weissenberg 30-Mar-07 Sale              23                     698,215     160,589 ordinary 0.06

12 BEG 02-Apr-2007 R H Weissenberg 30-Mar-07 Sale              22                     910,000     200,200 ordinary 0.06
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Ticker Publication Date Name of Director/s Transaction Date Nature Price per Share Number of Shares Value Class Shareholding 
Percentage 

20 FWX 14-Dec-2007 R Russell 14-Dec-07 Sale            118                       40,000       47,200 ordinary 0.35

23 MKX 18-Dec-2007 S Roux 14-Dec-07 Sale                2                14,000,000     280,000 ordinary 9.17

24 MNY 23-Nov-2006 Edwin jay 22-Nov-06 Sale              40                       74,200       29,680 ordinary 0.44

35 STA 28-Feb-2008 DB Harington 26-Feb-08 Sale            125                     160,000     200,000 ordinary 0.01

35 SVB 31-Jul-2007 J Maritz 26-Jul-07 Sale            340                         9,999       33,997 ordinary 0.44
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Appendix 3 – Volatility of the book-to-market ratios 

Company 2007 2006 2005 2004 2003 2002 2001 2000 1999
1TIME (December)     
Price / Book Value 1.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 5.16 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ABE (May)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ACCENT (June)     
Price / Book Value 2.63 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 11.99 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ACC-ROSS (February)     
Price / Book Value 2.39 8.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings -15.5 39.55 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ACTOWERS (February)     
Price / Book Value 2.79 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 9.5 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
AFBRICK (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
AFDAWN (February)     
Price / Book Value 1.19 2.31 1.53 0.69 0.59 0.68 0.94 0.38 #N/A
Price / Earnings 9.53 6.91 4.05 2.61 -0.79 5 -1.19 2.66 #N/A
AFEAGLE (December)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ALERT (June)     
Price / Book Value 4.38 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 11.84 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ALL JOY (June)     
Price / Book Value 2.02 1.7 1.99 1.61 1.1 1.69 3.7 #N/A 37.94
Price / Earnings -25.6 -14.79 9.86 4.71 3.28 5.41 21.75 #N/A 37.33
ALLIANCE (February)     
Price / Book Value 11.52 3.73 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 7.64 4.65 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ANSYS (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
B&W (February)     
Price / Book Value 5.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 12.24 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
BEIGE (March)     
Price / Book Value 10.59 1.68 1.28 1.53 1.91 33.97 #N/A 4.85 6.95
Price / Earnings 10.91 86.66 -6.36 10 3.93 2.14 #N/A -1.37 9.94
BIOSCI (February)     
Price / Book Value -1.85 12.08 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings -1.08 -30 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
BLUE (February)     
Price / Book Value 12.65 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 26.95 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
BRIKOR (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
BSI (March)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
BUILDWK (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CALGRO M3 (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CELCOM (June)     
Price / Book Value 16.7 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 28.8 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CHEMSEC (March)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CHROMETCO 
(February) 

    

Price / Book Value -556.83 80.32 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings -26.43 -16.11 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CIC (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
COUNTRY (September)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
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Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
CREDIT U (August)     
Price / Book Value 3.74 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 9.11 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
DIALOGUE (December)     
Price / Book Value 51.44 5.68 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 18.27 16.53 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
DVT (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ELLIES (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ERBACON (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ESOR (February)     
Price / Book Value 6.94 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 20.31 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
FINBOND (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
FONEWORX (June)     
Price / Book Value 6.45 #N/A 2.31 2.55 2.43 4.62 3.56 1.85 8.94
Price / Earnings 12.2 #N/A 8.33 -7.78 10.37 -2.94 -7.92 18 -6.36
GOODERSON 
(February) 

    

Price / Book Value 1.13 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 7.78 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
HARDWARE (June)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
HUGE (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
IDECO (August)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
IFCA TECH (December)     
Price / Book Value 3.89 4.99 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings -13.75 11.04 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
IMUNITI (February)     
Price / Book Value 23.94 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 239.16 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
INFRASORS (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
INSIMBI ()     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
INTEWASTE 
(December) 

    

Price / Book Value 3.39 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 25 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
IPSA (September)     
Price / Book Value 2.18 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings -13.28 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
IQUAD (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ISA (February)     
Price / Book Value 4.92 6.19 9.49 -3.25 -0.32 -0.17 1.09 #N/A 1.58
Price / Earnings 11.02 6.89 12.78 3.33 5 -0.26 -0.53 #N/A -13.57
KCMIN (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
MILKWORX (June)     
Price / Book Value 1.14 2.59 2.49 #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings -10 -16 100 #N/A #N/A #N/A #N/A #N/A #N/A
MONEYWB (March)     
Price / Book Value 5.5 4.94 4.78 3.22 2.87 3.03 1.97 8.2 #N/A
Price / Earnings 28.75 38.18 -14.17 16.25 16.84 18.13 9.35 45.91 #N/A
MYRIAD (May)     
Price / Book Value 4.39 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 10 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
OASIS (March)     
Price / Book Value 1.04 1.05 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 11.89 12.35 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
O-LINE (June)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A



115 | P a g e  
Michael Baty 

Company 2007 2006 2005 2004 2003 2002 2001 2000 1999
ONELOGIX (May)     
Price / Book Value 3.61 3.05 2.52 3.87 3.13 3.25 -26.86 -7.59 0.98
Price / Earnings 12.4 8.85 4.33 3.41 -10 36.67 8.57 15.43 7.77
PAN-AF (June)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
PLACECOL (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
POYNTING (June)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
PSV (February)     
Price / Book Value 3.52 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 8.93 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
QLEISURE (August)     
Price / Book Value 42.37 #N/A #N/A -4.09 #N/A -0.29 -0.31 1.67 1.06
Price / Earnings 35 #N/A #N/A -5 #N/A -2 -0.23 -0.35 -1.77
RACEC (September)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
RARE (June)     
Price / Book Value 3.28 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 10.63 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
RBA (December)     
Price / Book Value 3.31 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 7.9 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ROLFES (December)     
Price / Book Value 4.31 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 14.45 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
SA FRENCH (June)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
SANTOVA (February)     
Price / Book Value 22.44 #N/A 3.02 1.63 3.42 3.1 #N/A #N/A #N/A
Price / Earnings 46.67 #N/A 50 50 50 10 #N/A #N/A #N/A
SILVERB (February)     
Price / Book Value 38.25 2.71 0.88 1.38 0.72 0.95 0.68 4.14 #N/A
Price / Earnings 7.81 -18.33 26.67 3.93 2.17 6.25 -0.97 10.79 #N/A
SIMEKA (May)     
Price / Book Value -1,023.42 -3.23 -1.69 #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 11.43 3.81 6.99 #N/A #N/A #N/A #N/A #N/A #N/A
STRATCORP (February)     
Price / Book Value 1.95 0.61 #N/A 3.88 11.06 2.94 #N/A #N/A #N/A
Price / Earnings 3.55 3.06 #N/A 9.21 -7.69 -6.43 #N/A #N/A #N/A
TASTE (February)     
Price / Book Value 21.28 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 16.82 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
TELEMASTERS 
(September) 

    

Price / Book Value 5.16 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 7.41 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
TOPFIX (June)     
Price / Book Value 10.54 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 60.21 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
TCS (February)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
VOXTELCOM (August)     
Price / Book Value 242.21 19.14 -46.66 #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 31.43 18.24 23.6 #N/A #N/A #N/A #N/A #N/A #N/A
VUNANI (December)     
Price / Book Value 1.37 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 4.04 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
WEARNE (February)     
Price / Book Value 5.38 3.53 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 28.17 12.19 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
WESCOAL (March)     
Price / Book Value 7.33 7.35 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 19.47 14.29 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
WILLTELL (June)     
Price / Book Value #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
WORKFORCE 
(December) 

    

Price / Book Value 3.86 2.73 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Price / Earnings 11.28 8.17 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
ZAPTRONIX (August)     
Price / Book Value 4.12 59.74 47.27 32.18 0.52 0.31 0.46 1.08 1.31
Price / Earnings 20 -100 93.33 -2.31 -0.22 -0.45 -2.34 3.41 9.28
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