Chapter 2





Stock Market Efficiency, Valuation and Structure





2.1. Efficiency of Capital markets



2.1.1. Introduction



‘Efficiency' is probably the most multidimensional and controversial word in the economist's vocabulary. In a general context it refers to an organisation of society, which allows for maximisation of the total utility of the society's members. Pareto Efficiency is the state where nobody can be better off without making someone else worse off. Someone could be better off because he or she possesses information that a commodity can be bought at a lower and sold at a higher price. If such an opportunity exists it will imply an inefficient market.



The price mechanism, even though imperfect, has a unique role in organising society's economic activity and thereby promoting efficiency, since prices provide information about supply and demand.



Similar arguments can be applied to the efficiency of the stock market. The stock market, unlike the commodity market, deals with capital risk and provides stability to the rest of the markets.



A broader view on market efficiency is expressed by James Tobin, the winner of the 1981 Nobel Prize in Economics. Tobin (1984) suggests four meanings of market efficiency. First, a market is ‘efficient’ if it is, on average, impossible to gain from trading on the basis of generally available public information. That is, new information is quickly ‘discounted’, and arbitrage opportunities exploited. As a result, only insiders can beat the market consistently. Efficiency in this sense is called information-arbitrage efficiency.  



Second, if the market in a financial asset accurately reflects the future payments to which the asset gives title, this market possesses fundamental-valuation efficiency.



The third meaning of efficiency stems from the nature of financial products. Nelson (1970) defines two types of goods – one whose quality can be ascertained at the point of purchase (search goods) and the other (experience goods) whose quality is ascertained after consumption. Financial products and services generally fall into the second category. Due to the uncertainty associated with the future, the efficiency of the financial system depends crucially on its ability to hedge against possible risks. Kenneth Arrow and Gerard Debreu show that a complete set of competitive markets dealing in contracts that cover specified future contingencies is necessary and, given some other conditions, sufficient to guarantee the existence of an optimal equilibrium. Thus, Tobin (1984) calls this type of efficiency in the Arrow-Debreu sense full-insurance efficiency.� Finally, functional efficiency refers to the functions performed by the financial industries and their cost effectiveness.



Information-arbitrage and fundamental-valuation efficiency are two forms of market efficiency which are closely related and will be subject of further investigation. 



Capital markets are said to be efficient if security prices reflect the fundamental values of the securities. Research into the efficiency of capital markets has concentrated on the information content of prices. Efficiency refers to two aspects of price adjustment to new information, i.e., speed and accuracy. The main effect of efficiency should be that it precludes most, if not all, investors from being able to systematically outperform the market. 



In Fama's (1970) survey on efficient capital markets, he defines an efficient capital market as one in which security prices fully reflect all available information. This definition is based on the 'fair game' model of price determination. A process is a fair game if it has an expected value of zero. In this way the best forecast of �EMBED Equation.3��� that can be constructed based on some information set in period t is just �EMBED Equation.3���.
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Therefore, for the fair game model to hold, there must be no way in which the information set �EMBED Equation.3��� can be used to earn excess returns, i.e. a greater return than that inherent in this security. Thus the degree of market efficiency relates to the information set �EMBED Equation.3���. Weak form tests of market efficiency are defined when �EMBED Equation.3��� consists of the past history of the stock price. The market is weak form efficient if no one can use these past prices to earn excess returns.



For the semi-strong form of market efficiency to hold, prices have to reflect not only historical prices, but also all publicly available information. This form of market efficiency assumes that publicly available information, such as company reports, is costless to investors. The investors agree on the interpretation of this information, so their reaction to the news should be synchronous and instant.



For the purposes of this dissertation, an efficient capital market is one where it is impossible to earn consistent excess returns from a trading strategy based on the firm's market capitalisation level being publicly available information; that is, the so-called 'size-effect' should not exist.



2.2. Prehistory of Market Efficiency



Empirical work on capital market efficiency can be traced back to the 1960s, when many authors began a comprehensive investigation of this issue. The earliest cited test is a PhD dissertation written in 1900 by Louis Bachelier, a French mathematician.

�2.2.1. The Random Walk Model



Bachelier suggested that share prices should have successive independent increments, i.e., today's price change should be independent of yesterday's. The test, performed against Government bond prices, concluded that the mathematical expectation of a speculator’s return was zero. Therefore the Government bond market was a fair game, and efficient in the sense that speculators could not predict the future price from past price changes.



The model that tests this weak form of efficiency is known as the 'random walk' model, i.e., successive price movements are drawn from identical independent distributions. In 1934 Holbrook Working, an American statistician, noted that both commodity and stock prices followed a random walk.



The first systematic treatment of the random walk model was by Kendall (1953). He analysed the behaviour of weekly changes in the indices of shares on the London Stock Exchange and prices of cotton and wheat on American commodity markets. The conclusion that Kendall reached was that price series resemble random numbers drawn from a symmetrical population of fixed dispersion, added to the current price to define the next week's price. 



Further research on the random walk efficient market was performed by Roberts (1959), who found that the weekly changes in the Dow Jones index resembled a time series generated from a sequence of random numbers. The implication was that price changes were independent of their past history. Osborne (1959) found that stock price movements were very similar to the random Brownian motion of physical particles.



A random walk is a very restrictive example of a stochastic process. It essentially assumes that the probability distribution of a process such as �EMBED Equation.3���is independent and identically distributed such that the distribution must be the same for all time t. Equation (2.2) presents the random walk process as
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where �EMBED Equation.3��� is the probability distribution, conditional on �EMBED Equation.3���, which is the information set available in time t, and �EMBED Equation.3��� is the unconditional distribution of �EMBED Equation.3���.

In the zero mean random walk, which is the simplest example of a random walk process, each successive change in �EMBED Equation.3��� is assumed to be drawn from an independent distribution with a zero mean, �EMBED Equation.3��� being defined by
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where �EMBED Equation.3���, �EMBED Equation.3��� and �EMBED Equation.3���, i.e. �EMBED Equation.3��� is white noise.



If we knew the past history of �EMBED Equation.3���, the forecast of �EMBED Equation.3��� would be given by
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which is the expected value of �EMBED Equation.3��� conditional on the previous values of �EMBED Equation.3���.



Since �EMBED Equation.3��� is independent of �EMBED Equation.3���, the forecast one period ahead becomes
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so that all information required to make a forecast of the future value of �EMBED Equation.3��� is contained in its most recent observation. Likewise, the forecast n periods ahead is also �EMBED Equation.3���,
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which can be translated as meaning that the optimal predictor of �EMBED Equation.3��� can be obtained as �EMBED Equation.3���.



If a stochastic process is a random walk, successive changes in �EMBED Equation.3��� must be uncorrelated since



�EMBED Equation.3���

�EMBED Equation.3���

�EMBED Equation.3���



This must be true not only for the successive changes in �EMBED Equation.3���, but for covariance between �EMBED Equation.3��� and �EMBED Equation.3��� taken at any interval.



The random walk model emerged as a favourite model for testing the random behaviour of stock prices. The assumption of independence inherent in the random walk model, however, requires that each �EMBED Equation.3��� is drawn from a probability distribution which repeats itself identically over time. This requires independence not only between the first moments, but also between the second moments of �EMBED Equation.3��� such as the conditional variance. Fama (1965) and Mandelbrot (1966) showed that the unconditional distribution of short-horizon returns was characterised by excess kurtosis. Thus, returns are distinguished by an excessive number of returns clustered around the expected returns or at the extreme ends of the tails (fat tails). This suggests that large returns are followed by large returns and small returns by small returns.�



According to LeRoy (1989) the random walk models seems flatly to contradict not only the received orthodoxy of fundamental analysis, but also the very idea of rational security pricing. If stock prices are patternless, as the random walk model implies, then these prices are exempt from the laws of supply and demand that determine other prices. By requiring probabilistic independence between successive price increments, the random walk model was too restrictive to make any reasonable economic sense.

�2.2.2. Martingales and Sub-Martingales



A weaker restriction on asset prices that still captures the flavour of the random walk models is the martingale model. Paul Samuelson (1965) was the first to develop the link between capital market efficiency and martingales. A stochastic process is a martingale with respect to a sequence of information sets �EMBED Equation.3���, if �EMBED Equation.3��� has the property:  
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and the stochastic process �EMBED Equation.3��� is a fair game if it has the attribute
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where, �EMBED Equation.3���.



If �EMBED Equation.3��� is a martingale, the best forecast of �EMBED Equation.3��� based on currently available information �EMBED Equation.3��� would be �EMBED Equation.3���. Similarly, if �EMBED Equation.3��� is a fair game� the forecast of �EMBED Equation.3��� would be zero for any value of �EMBED Equation.3���. The martingale model looks very similar to a random walk, but it is less restrictive. It does impose the restriction that successive changes in the value of �EMBED Equation.3��� be uncorrelated, but the distribution of �EMBED Equation.3��� is not assumed to be identical and independent.



The martingale model does not resolve all the puzzles attributed to random walk, but it does relieve many of them. Unlike the random walk model, the martingale model constitutes a real economic model of asset prices, in the sense that it can be linked with simple assumptions about preferences and returns.



The pure martingale model, however, assumes the expected value of �EMBED Equation.3��� to be equal to zero. Clearly, this is an unrealistic supposition in relation to stock prices. A model that descends from the martingale, and which treats stock market prices more pragmatically, is the sub-martingale model. It assumes that the stochastic variable �EMBED Equation.3��� has an expected value greater than or equal to �EMBED Equation.3���. The implication for �EMBED Equation.3���� is that it must have expected value greater than zero or zero at minimum. Thus, the sub-martingale model assumes that on average �EMBED Equation.3��� gets larger each period.
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Thus, the sub-martingale model delineates a more authentic picture of stock prices and stock return behaviour, as it encompasses two concepts, both inherent in the stock market - the time value of money and risk.

Returns on assets must be positive to compensate for the loss of liquidity and risk involved in a project. Therefore, asset prices must follow a sub-martingale.
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where �EMBED Equation.3��� is the price of an asset in time �EMBED Equation.3���, and �EMBED Equation.3��� is the return of the same asset in time �EMBED Equation.3���.



2.3. Fama's definitions and evidence



Fama's (1970) survey looks at the dividing line between the 'prehistory' of efficient capital markets, associated with the Random Walk model, and modern literature. Fama's definition of capital market efficiency became the industry standard, reproduced in innumerable subsequent papers. He distinguishes three types of test of the efficient market model, depending on the specification of the information set �EMBED Equation.3���.



Capital markets are 'weak form efficient' if �EMBED Equation.3��� comprises historical prices only. Weak form efficiency implies that no trading rule based on historical prices alone can earn excess returns. Market agents who seek to predict future price movements by looking at past price performance are known as chartists. Therefore, if the market is weak form efficient, there is little scope for chartists.



As has already been noted, weak efficiency tests, which began at the beginning of this century, were widely performed during the 1960's and are still on the analyst's agenda. The most important weak form test consists of measuring autocorrelation in the return series. Absence of autocorrelation would suggest weak form efficiency.



According to Fama (1970), serial correlation tests similar to Fama and MacBeth (1973) discovered no statistical dependence. However, contradictory results have been found more recently. For example, Fama and French (1988) tested for autocorrelation of both daily and weekly returns over 3, 5 and 10 year investment horizons and reported negative autocorrelation for holding periods between 1-6 years. The maximum autocorrelation was reached for holding periods between 3-5 years, where 25-40% of the variation in returns was explainable by past returns.



Capital markets are 'semi-strong' form efficient if �EMBED Equation.3��� is widened to include all information that is publicly available. Analysts who study corporate financial reports and other relevant available information to try to gain an insight into the 'real worth' of shares are called fundamental analysts. If the market is semi-strong efficient the fundamental analyst cannot benefit from their studies.



The study of semi-strong efficiency most frequently cited is that of Fama, Fisher, Jensen and Roll (1969), further referred to as FFJR. These authors examined the NYSE reaction to stock splits. A number of prior studies had suggested that stock splits increased the value of the firm. This was seen to be an anomaly by many researches, because stock splits only involve changes in the number of shares per shareholder, without changing the percentage of ownership, the company's earning prospects, or the physical structure of assets. FFJR argued that stock splits were more likely to occur during abnormally good periods, when companies had performed well relative to the market. Their data comprised 940 splits between 1927 and 1959 and for each split they estimated the following Ordinary Least Square equation:
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where �EMBED Equation.3��� is the return of the ith firm in month t, �EMBED Equation.3��� is the intercept term for firm i, �EMBED Equation.3��� is the market return in month t, and �EMBED Equation.3��� is the residual error.



Two types of data were examined; Firstly, the excess returns 30 months before and 30 months after the splits, and secondly, the cumulative excess returns. FFJR showed that cumulative returns increased before the stock splits and this was most pronounced 10 months before a split took place. After the split, the stocks on average performance were without abnormal return. It was suggested that the market anticipated the better performance of the firms and FFJR interpreted the splits as being confirmation of this.



FFJR concluded that splits could not be used to generate trading profits by buying on announcement, because security prices would already reflect this information. Hence, FFJR's study provided evidence that the stock market is semi-strong form efficient.



Strong form tests of market efficiency are concerned with whether all information, private or public, is fully reflected in security prices. If market efficiency is strong, no speculator can gain. Neiderhoffer and Osborn (1966) showed that NYSE specialists used their monopolistic access to generate trading profits. In 1968, a study by Lorie and Neiderhoffer examined the possibilities of insider trading profits. In the US, potential insiders, such as top firms' managers, are required to declare any transaction in their firm's shares to the Securities and Exchange Commission (SEC). Lorie and Neiderhoffer studied the SEC's files of security transactions and found that excess returns could be made by trading on inside information.  

Fama's (1970) survey on efficient markets concluded that, in general, markets are efficient. Later works in this area showed that market returns might be predictable. In a second study, Fama (1991) found predictability of long horizon stock returns, in contrast to the conclusion drawn in Fama (1970). In the 1991 paper he acknowledged strong negative autocorrelation in 2- to 10-year returns due to large, slowly declining temporary (stationary) components of prices. There was also evidence on return predictability from other variables, such as dividend yields and E/P ratios, which favoured market inefficiency. Other works, which test market efficiency, such as De Bondt and Thaler's (1985, 1987) overreaction hypothesis are reviewed in Chapter 3 since they relate to the size effect. Various other anomalies are considered in the next section.



2.4. Evidence against market efficiency 



Le Roy and Richard Porter’s 1975 paper (published 1981) suggested that if returns were unpredictable this would imply that asset prices should have lower volatility relative to dividend volatility. The so-called volatility test performed by LeRoy and Porter ascertained that the more information agents have, the greater the variance of price and the lower the variance of discounted returns.



These facts implied that hypothetical variation in agents' information induces a negative relation between the variance of prices and the variance of returns. Thus, if agents have very little information, stock prices will not be much different from the discounted sum of unconditional expected dividends. Therefore stock prices have low volatility. In this case the realisation of actual dividends comes as a near-complete surprise, inducing high volatility in actual returns. However, if the agent has a great deal of information about future dividends, stock prices will have almost as much volatility as discounted actual dividends, the two being highly correlated. Hence, significant surprises occur very seldom, implying that returns will usually be nearly equal to their unconditional expectation.



Given that price and return volatility depend monotonically on how much information agents have, it follows that, if bounds were placed on agents’ information, these would induce bounds on the variances of price and return. Having in mind Fama's definition of weak-form efficiency, the obvious choice of a lower bound on agents' information means that agents know past returns but nothing else.



Le Roy and Porter’s (1981) volatility test confirmed that stock price volatility was higher than could be predicted by dividend volatility, thus providing evidence against efficiency. Shiller (1979, 1981) found similar results.





2.5. Ordinary Share Valuation Models



The main ordinary share valuation models are reviewed in this section. Most of these models include a single-security valuation, rather than portfolio combination approaches.



Another feature of these models is the lack of variables that price the risk of an asset and, therefore, the asset's return variability has no impact on firm's value. None the less, such models as the Dividend Discount Model (DDM) and the Price/Earnings ratio model (P/E) are powerful tools for the assessment of individual assets, due mainly to the direct relation of the market value to the return generating process. It is likely, however, for one to argue that the accounting indicators are not precise due to creative accounting and accounting standards incompatibility (see section 2.5.4).



The practical use of conventional ordinary share pricing models requires a time-series estimation of past performance indicators. In this instance, they resemble the Market Model approach relating past share price behaviour to the current price and expected future return.



The Dividend Discount Model and P/E ratio model are often referred to as share price fundamental models as they attempt to derive the share value from the discounted income flow, reflected in firms’ accounting reports. If the accounting reports represent a true and fair picture of firms' activities, DDM and P/E ratio models are natural models for assessing share value, as they stem from fixed interest security models of valuation. For both fixed interest securities and ordinary share valuation models there are two unknowns in the general Present Value equation, i.e., the income stream and the discount factor. 



2.5.1. The Dividend Discount Model



Owners of a company have a legal claim on the company's net assets, i.e., assets minus liabilities. The net assets, however, due to a number of factors, are a rather elusive category. A more realistic outcome for an investor's claim is the market value of their shares. As the market value of a share is subject to frequent movements, investors cannot be sure that they will get a good deal when selling their shares. That is why one may estimate share value by taking the present value of all future expected dividends:
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where �EMBED Equation.3��� is the expected dividend to be received in period t, and T is the number of periods before the last expected liquidation dividend from the stock.



Equation (2.13) is identical to the Present Value model, the only difference being that the cash flow is now replaced by the dividend payment stream. Future dividends can be projected with the aid of proforma balance sheets and income statements. However, as dividends cannot be estimated infinitely far into the future, equity valuation models typically make the simplifying assumption that the dividend stream becomes constant at some future period. Because the constant dividend stream represents perpetuity, the value of the stock at time t will equal the expected constant dividend at this time divided by the required return.
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2.5.2. The Constant Growth Model



If dividends are expected to grow at a constant rate g and the term structure of interest rates is flat, equation (2.14) converts to
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where �EMBED Equation.3��� represents the nominal dividend on a share at the time �EMBED Equation.3���. Equation (2.15) shows that equity value is a positive function of dividend growth rates and a negative function of the required return. However, the model muddies the relationship between equity values (prices) and inflation. Thus, during periods of inflation, when both i and g increase, the final effect on V is unclear. Research on the relationship between inflation and stock returns provides evidence of suppressed stock prices during inflation.



The constant growth model provides some insight as to why stock prices, respectively returns, are highly volatile. Assume that �EMBED Equation.3��� and �EMBED Equation.3��� in equation (2.15) are held constant, while the dividend growth �EMBED Equation.3��� changes. Table 2.1 shows the impact of the changes in �EMBED Equation.3���on the value of stock �EMBED Equation.3���.

                               



Table 2.1

Impact from the changes in �EMBED Equation.3���on �EMBED Equation.3���



�EMBED Equation.3�����EMBED Equation.3��� ��EMBED Equation.3�����EMBED Equation.3�����100.00�1.82�0.1�0.12��66.06�1.82�0.09�0.12��49.09�1.82�0.08�0.12��38.91�1.82�0.07�0.12��32.12�1.82�0.06�0.12��27.27�1.82�0.05�0.12��



This constant-growth formula makes it easy to see why quite small changes in the views of investors can lead to large variations in the stock price. For example, imagine that stock A is expected to pay a dividend next year of  £1.82 and that the dividend is expected to grow indefinitely at an annual rate of 10 percent. If investors require a return on the stock of 12 percent, the current price will be £100. If, however, the growth rate was overestimated, or markets readjust their view and perceive 8 percent dividend growth, then stock value plummets to £49.09. 



Thus, the high sensitivity to small changes in the estimate of �EMBED Equation.3��� is a major problem with the constant growth model, which sometimes may lead to ridiculous valuations. For most companies the constant growth model is not particularly applicable, except as a very rough valuation of very stable companies or the stock market as a whole. Besides, dividend growth may not always indicate growth in the company’s value: it may imply scarcity of investment opportunity and decline. Empirical evidence in Benartzi et al (1997) even suggests a lack of support for the hypotheses that dividends have information content about future earnings changes.



2.5.3. The P/E Ratio Model



Price/earnings ratios, which are often called P/e ratios, measure the price paid per pound of earnings. Throughout substitution, equation (2.15) can be converted into a model in which the company’s value is a function of earnings �EMBED Equation.3���. The numerator in equation 2.15 equals the expected dividend in the next period, i.e., �EMBED Equation.3���, since g represents the periodic constant growth in dividends and earnings. The expected dividend �EMBED Equation.3���, the numerator, is equal to the expected earnings times the dividend payout ratio, where the dividend payout ratio is the percentage of earnings paid out in dividends, i.e., �EMBED Equation.3���. Thus, the numerator in equation (2.15) can be re-written as �EMBED Equation.3���. Dividing both sides by �EMBED Equation.3��� yields



�EMBED Equation.3���.                                                                                                                        (2.16)

Equation (2.16) suggests the amount an investor would be inclined to pay for a pound of the company’s earnings in the next period. The model indicates that investors are willing to pay more for a pound earnings if the earnings and dividends of the company are expected to grow fast, and if the discount rate is low.



Introducing the operational ratios into the P/E ratio model, and assuming a constant return on equity (�EMBED Equation.3���) and a constant earnings retention ratio �EMBED Equation.3���, yields
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where �EMBED Equation.3���denotes the company’s expected �EMBED Equation.3���.



Substituting 2.17 into 2.16 produces
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Equation (2.18) casts a further insight on the investors’ behaviour. The higher the expected ROE �EMBED Equation.3���, the higher the amount that can be paid for a pound of future earnings, and vice-versa. However, equation (2.18) also shows that high ROEs alone are not sufficient to justify high P/e �EMBED Equation.3��� ratios. A significant amount of earnings must be reinvested at this high ROE in order for a very high P/e to be justified. The discount rate, on the other hand, relates negatively to the value of the stock �EMBED Equation.3���. The discount rates for different companies should be different, reflecting variation in beta risk and transaction cost premiums. A simple ROE ratio says nothing about the risk incurred. ROEs can often be magnified by increasing the gearing ratio (Debt to Assets ratio).

�2.5.4. The fallacy of models based on accountancy figures



The previous ordinary share valuation models rely heavily on accounting information. Except in the simplest cash-based businesses it is impossible, even with the best will in the world, to produce accounts which are anything other than an approximation which has its basis in the transactions and events of the year under review. The biggest difficulty is that companies are required to report annually. As a period of accountability there is a lot to be said for the twelve month cycle. Unfortunately, it has no relevance at all to the natural business cycle of any company one cares to mention. A baked-bean manufacturer would have a cycle measured in weeks. A construction company would, however, have a cycle measured in years. Yet both are obliged to report their results on an annual basis and to report them using the same accounting standards.



In addition, there exists a natural craving from both the City and the companies’ management to see a rather smooth and uninterrupted growth of companies’ earnings, or as Griffiths (1995) puts it:



‘The biggest problem it faces is the unwitting conspiracy between the City and industry which ensures that the black and white which so much appear to demand will be condemned always to a murky grey. While much is made of the tension between companies and their investors there is a remarkable overlap in their interests. Both would like to see a steady increase in a business's earning growth profile. In reality it is rarely achievable. However, that does nothing to diminish the zealous pursuit of this elusive Holy Grail.’ (p. xi)



There are many possibilities a company can employ in order to alter the ‘true and fair picture’ of its performance, such as taking the costs up front and below the line, as well as varying its income and expenses, fixed assets and deferred taxation.



In some cases companies are incurring significant costs relating to rationalisation and restructuring of business which are treated as extraordinary. The nature of these programmes means that they could be quite often carried out over a number of accounting periods. However, by taking the costs up front and below the line a company is able to ringfence its profit and loss account and earnings per share from the otherwise negative implications. It is not just in year 1 that the earnings per share figure is protected. The actual cash to pay for the rationalisation is paid out in later years. The charge is made not against profits for the year but against the provisions which have been set up at the outset and treated as extraordinary.



The degree of flexibility of income and expenses is influenced considerably by the nature of the business. It is much more difficult, for instance, to manipulate the sales of a supermarket chain, which is essentially a cash business, than it is to tinker with the turnover attributed to a leasing company where there is usually a much more tenuous relationship between the cash handed over by the customer and the provisions of goods or services.



The warranty payments are themselves an area which offers some creative accounting opportunities. The way in which a company chooses to deal with them can have a marked impact on the declared income for the year. There is a debate about whether the warranties should be seen as a reduction in sales or an expense of the business. The financial effect ultimately is the same but the way it is presented can give a rather different impression of the same situation.



Take companies A and B. Both sell exactly the same numbers of the same product at the same price. Both incur warranty claims amounting to half of their sales, and the other cost of sales equates to 25 percent of the gross selling price. Assume sales are £24 million but that Company A treats warranties as a cost of sale while Company B shows sales net of warranties.



Table 2.2.



�Company A�Company B���(£m)�(£m)��Sales�24�12��Cost of sales�18�6��Gross profit�6�6��

The gross profit figure is the same, but company A is making an apparent margin of 25 percent on sales while company B is making a 50 percent margin. Company A looks like a high volume low-margin business where as company B appears to be operating in high-value-added territory. That could have quite an impact on the perceptions which outside investors have of the two companies.



The great thing about fixed assets is that their values are completely mobile. The purchase price sets the benchmark from which the creative accounting process begins. The justification for this creativity is actually embodied in company law, which permits three different bases for the valuation of fixed assets to be adopted. Alongside the old favourite of historical cost, which is simply the price paid for an asset, the legislation also allows market valuation to be used. Companies can also state their fixed assets at current cost although the law gives no indication of what it means by this rather vague term. Given this overt approval of a variety of valuation methods, it is not surprising that most businesses are more than happy to take advantage of them.



It is both difficult and dangerous to attempt to manipulate the actual tax bill artificially. The flexibility arises from the mismatch between the Revenue's attitude to a company’s tax liability and that adopted by the accounting standard setters.



At the heart of the mismatch are the differences between the tax treatment of some items of income and expenditure and their accounting treatment. These differences may be permanent or temporary, and are a function of what are known as timing differences, so called because they reflect the fact that a tax liability will arise at some later point in time.



It follows that the analysis based on accountancy figures may lead to deceptive estimates of companies’ value. Furthermore, the accountancy reports come into the public domain well after the events they describe. Although accountancy reports convey highly sensitive price information, if one believes in stock market efficiency, this information is grossly incorporated into prices, before reports are published. An equilibrium model which makes use of the information embodied in market prices is the Capital Asset Pricing Model (CAPM).

2.5.5. The Capital Asset Pricing Model (CAPM)



The CAPM was introduced into the theory of equilibrium asset pricing by Sharpe (1964) and Lintner (1965) from the ideas put forward by Markovitz (1959). Markovitz (1959) developed a model that prices individual assets based on the variance-covariance matrix of these assets’ returns. Although ingenious, Markovitz’s model is not applicable in practice, due to the large number of covariances required for optimising the portfolio structure.



The CAPM is an elegant and attractive model that offers the prospect of being able to ignore investor preferences when pricing assets. Each asset price depends only on the asset’s covariance with the market, which simplifies the estimation procedure exceedingly. Sharpe and Lintner showed that if investors have homogeneous expectations and optimally hold mean-variance portfolios then, in the absence of market frictions, the portfolio of all invested wealth, or the market portfolio, will itself be a mean-variance efficient portfolio.



The Sharpe and Lintner derivations of the CAPM assume the existence of lending and borrowing at a riskfree rate of interest. The expected return of asset �EMBED Equation.3���, for this version of the CAPM, is:



�EMBED Equation.3���                                                                                   (2.19)



�EMBED Equation.3���                                                                                             (2.20)



where,



�EMBED Equation.3���- the expected return of security �EMBED Equation.3���,

�EMBED Equation.3���- the expected return of the market,

�EMBED Equation.3���- the risk free rate of return which compensates for the time value of money,

�EMBED Equation.3���.



Equations (2.19) and (2.20) state that the required equilibrium ex-ante return on asset �EMBED Equation.3��� is equal to the return �EMBED Equation.3���on a risk free asset and a risk premium, �EMBED Equation.3���. The risk premium for asset �EMBED Equation.3��� is proportional to the systematic risk, beta, where �EMBED Equation.3��� is the market risk premium. The unsystematic risk �EMBED Equation.3��� is the specific risk associated with �EMBED Equation.3���, which can be diversified away by investing in a portfolio. Therefore, the market does not remunerate investors for their specific risk exposure.



In the absence of a riskfree asset, Black (1972) derived a more general version of the CAPM, known as the Black version.  The Black CAPM uses the return on a portfolio that has the minimum variance of all portfolios uncorrelated with the return of the market portfolio, or the zero-beta portfolio. Specifically, for the expected return of asset i, �EMBED Equation.3���, we have

 

�EMBED Equation.3���                                                                             (2.21)



�EMBED Equation.3��� is the return on the market portfolio, and �EMBED Equation.3��� is the return on the zero-beta portfolio associated with m. Any other uncorrelated portfolio would have the same expected return, but a higher variance. Since it is wealth in real terms that is relevant for the Black model, returns are generally stated on an inflation-adjusted basis and �EMBED Equation.3��� is defined in terms of real returns. Econometric analysis of the Black version of the CAPM treats the zero-beta portfolio return as an unobserved quantity, making the analysis more complicated than that of the Sharpe-Lintner version.



The CAPM can be presented in terms of fair game as follows



�EMBED Equation.3���,

�EMBED Equation.3���,

�EMBED Equation.3���.

where �EMBED Equation.3��� is the estimated market risk.

The CAPM tests the joint hypothesis that the CAPM is the appropriate equilibrium model and that markets are efficient. If this is the case, then �EMBED Equation.3��� must be a fair game. There is evidence that the difference between the actual return and the expected return is either non-zero, or exhibits predictable components. An extensive review of this evidence, in relation to the size anomaly, is presented in Chapter 3.



The following section (2.6) considers stock market microstructure issues and the possibility that stock prices exhibit different behaviour under different trading rules. As the model applied for testing the size anomaly (CAPM) employs stock prices, any failures to reflect information may weaken the performance of the model.



2.6. Stock Market Mechanism and Price Discovery



It is a common view that the stock market is a place where trade between market agents takes place. As such, the stock exchange has been covered in mystique. Commentators have been fond of using the analogy of the club to describe the system of self-regulation which operated in the City. The City relied on light self-regulation with occasional intervention from the Department of Trade and Industry and the Bank of England. The Stock Exchange formed its own rules, and takeovers and mergers were regulated by a code, which had no legal force.

Hilaire Belloc's famous rhyme epitomises it:

 

'In the City they sell and buy

and nobody ever asks them why.

But since it contents them to buy and sell

God forgive them, they might as well.’



People do not know what goes on in the City. They doubt if it is very valuable, but so long as it does not interfere too much with what is going on in the rest of the economy, they are content to let it go on happening.





2.6.1. Trading Mechanism in Securities Markets.



The crucial function of a trading mechanism is to transform the latent demand of investors into realised transactions. Recent empirical research suggests� that the trading mechanism, as a part of market structure, has an important effect on the properties of asset prices. The key to this transformation is the process of finding market clearing prices, known also as price discovery.



Stock prices in world stock markets are formed under two major mechanisms: a continuous quote-driven system where dealers post prices before order submission and an order-driven system where traders submit orders before prices are determined. The order driven system can either be a continuous auction with immediate execution, or a periodic auction where orders are stored for simultaneous execution.



The London Stock Exchange (LSE) uses a quote-driven system, where a trader can acquire price quotations before trading and order execution.  Contrarily, in many other European stock markets, orders must irrevocably be submitted before prices are determined.

 

Pure forms of the quote-driven (continuous) and order-driven systems are not present in practice. Every stock market adopts different features of both systems in different degrees. Continental European markets are traditionally order-driven (e.g., the Paris CAC system) and as such depend primarily on limit orders of public participants to 'drive' the market. The London Stock Exchange (LSE) is, on the other hand, historically a quote-driven system, relying on the market-makers' commitment of substantial capital to provide a deep market, standing ready to trade very large blocks of stock.



Madhavan (1992) shows that equilibrium may not exist in continuous mechanisms (i.e., the quote-driven system and the continuous auction) unless there is a minimum amount of noninformation trading. It is not, therefore, by chance that there is a relatively high degree of transparency of the CAC system compared with the LSE. The full breakdown of the central order book is visible to all Bourse members, including the codes identifying the number of firms which have placed each order. However, this 'pre-trade transparency' is diminished by the use of 'hidden orders', i.e., the undisclosed portions of orders which only become visible as the disclosed portions are executed.



Due to secular competitive pressures during the eighties, many of the European Stock markets underwent changes. The LSE was the first in Europe to launch a full-scale restructuring�, albeit not without blustering resistance from many of its members. The reforms in the LSE involved scrapping the traditional distinction between jobbers and brokers, opening dealership to banks and other financial institutions, liberalising commissions, introducing a screen-based system, halving the stamp duty on UK equity and exempting non-UK equity from duty.



However, London retained one basic feature of its former trading system – i.e., its dealership structure. Although there were suggestions for a possible introduction of an automated order-matching system, it was feared that, for most stocks, the order flow on the LSE would be insufficient to sustain it. Few stocks were actually traded, and therefore the ‘private liquidity’ of dealers was thought necessary to provide price continuity and timely execution.�



Another important issue for stock market functioning is the type of order an investor can put. There are essentially two types of order – market order and limit order.



2.6.2. Types of Orders 



The market order is probably the most common. When investors place an order at the market, they are telling the broker to buy or sell stock at the best possible price at that time. A market order will always be filled. The drawback is that it may not be filled at the price an investor expected or wanted. For instance, an investor wants to buy Imperial Chemical Industries (ICI). He or she calls their broker and tells them that ICI is currently trading at 760 bid, 765 ask. The bid is the price the market-maker is willing to buy the stock at. The ask is the price the market-maker is willing to sell the stock at. When the broker gets back to the investor, he tells him that he bought, say, 100 shares of ICI at 770. What happened? Between the time the investor gave the broker the order and the order was filled by the market maker, the price went up. One should keep in mind that the price of ICI could have easily been filled at 755 had more people been selling rather than buying at that time.

A 'Limit Order' is a request to the broker to buy or sell a specific amount of stock only if a certain price specified by the investor or better can be obtained. If the specified price is not within the current market quote, it is said to be 'away from the market' and will be entered into the market-maker’s book beneath any other orders. This means that there is no guarantee that a limit order will ever be filled.



When deciding whether to place a limit order or a market order, the investor needs to evaluate the tradeoff between a guaranteed fill, which might be different from what he expects, and getting the price he wants but perhaps not getting filled. It all depends on his analysis and needs. 



A stop order represents a conditional market order that is triggered by a transaction at a certain price specified by the investor. A stop buy order immediately becomes a market order to buy if other investors conduct a transaction at the specified stop price or higher. A stop sell order becomes an immediate market order to sell if other investors conduct a transaction at the specified price or lower.



There is also a stop limit order. A buy stop limit means that as soon as trading occurs at the target price, the order becomes a limit order to buy. A sell stop limit order means that as soon as the stock hits a target price, the order becomes a limit order to sell.



There are also three types of orders which can be placed with respect to the duration of time the order stays open. The first is called a 'Day Order'. A day order is just as the name implies: for the day only. At the end of the day if the order is not filled, it is cancelled. The second type of order is called 'Good Till Cancelled' (GTC). An order which is Good Till Cancelled, GTC, means that until the investor tells his broker to cancel the order, the order remains open on the market-maker’s book and can be filled at any time.



The last type of order is most frequently used in options and futures trading on a day trading basis. However, it may also be used in stock trading although not all firms will accept it. It's called a 'Fill or Kill' order. Usually, it is placed with a time limit. For instance, a '10 minute fill or kill' means that if the order is not filled in the next ten minutes, kill the order. 



Thus, investors can either choose to trade via limit order and supply liquidity to the market or choose to trade via market order and demand liquidity from the market. On this basis, Glosten’s (1994) framework has two types of investors: patient traders, who supply liquidity to the market, and other traders, who wish to trade immediately.  Handa and Schwartz (1996) find that the viability of an order driven market depends on limit order trading being profitable for a sufficient number of public participants.  

 

2.6.3. Transaction costs and Market structure



One of the most consistent empirical findings regarding the relative efficiency of the auction and dealer market is that auction markets offer lower transaction costs. However, auction markets are unable to provide immediate execution of large orders without substantial ‘price erosion’, or market impact. In other words, auction markets offer cheap execution, but can provide immediacy for retail-sized orders; a trader who wishes for immediate execution of a large order can only obtain it cost-effectively in a dealer market. 



There are differences in the pre- and post-trade transparency of the order and quote-driven markets. In a dealer market (LSE), the maximum level of pre-trade transparency is achieved with publicly visible two-way quotes. However, no one can see the consolidated order flow, which has an impact on the market at each moment, and can at best try to infer some information on the orders received by other dealers by observing their quote revisions and by trading with them. Post-trade transparency in dealer markets is, again, much lower than the post-trade transparency in the order-driven markets, where participants know immediately about volumes and prices of the deals. In the LSE, on the other hand, trades must be manually reported to the exchange within a set time limit, after which they may be published, perhaps with a time delay, according to the rules of the exchange. These rules underwent three changes from 1986 to 1996.� From October 1986 to February 1989, prices were published immediately. From February 1989 to January 1991, the prices of trades which exceeded £100,000 were subject to a 24-hour delay. From January 1991 to January 1996, there was a 90-minute delay in publication for trades which exceeded three times normal market size (NMS)�.



The rationale� behind the delayed publication is that market-makers commit capital to provide immediate ‘private liquidity’ for investors looking to buy or sell at a specific point in time, regardless of whether there happens to be a natural counterpart at that point of time�.



2.7. Conclusion



In respect to the size anomaly, it is expected that the Bid-Ask spread should decrease as size increases. Therefore, the Bid-Ask spread should be taken into account when estimating the magnitude of the size anomaly.



Another interesting point is the variation in the rules of price publishing: in particular the period from February 1989 to January 1991, when prices of trades which exceeded £100,000 were subject to a 24-hour delay. This threshold did not take into consideration the fact that the average market values of the lowest and highest decile were £14m and £5330m respectively in 1990. Both deciles faced the same publication rules, but it was much easier to buy-out or sell-off in the smallest market decile, and still enjoy non-publication for 24 hours.

�Appendix 2.1



Dividend Growth Rates and the Return on Equity





Assuming a constant return on equity (ROE), �EMBED Equation.3���, a company’s expected earnings� in period 1 could be presented as



�EMBED Equation.3���                                                                                                                                 (A.1)



where �EMBED Equation.3��� is the equity capital in period 0, and �EMBED Equation.3���.

In period 2, the earnings are equal to



�EMBED Equation.3���                                                                                                                                 (A.2)



where 



�EMBED Equation.3���,                                                                                                         (A.3) 



or in other words, the Equity in period 1 are equal to the Equity in period 0 plus the earnings in period 1, times the constant earnings retention ratio.

Replacing �EMBED Equation.3��� in A.3 with the right-hand side of A.1 yields



�EMBED Equation.3���                                                                   (A.4)



Inserting A.4 into A.2 for �EMBED Equation.3���, we get



�EMBED Equation.3���                                                                                                      (A.5)



Dividing �EMBED Equation.3��� in A.5 by �EMBED Equation.3��� in A.1, results in



�EMBED Equation.3���                                                                                                         (A.6)



which in turn implies an earnings growth rate equal to



�EMBED Equation.3���                                                                                                                        (A.7)
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� The dramatic growth in the number of financial derivative products in the 1980-s and the continuous financial innovation support the notion of full-insurance efficiency.

� The Markov chain Model is applied in Chapter 6 to test for successive patterns in large and small returns of portfolios formed on size (market capitalisation).

� A fair game is one whose expected outcome is zero. The etymology of the term Martingale may come from the French town with the same name. In Martingale, during medieval times there was a popular game in which in every round players bet their cumulative losses in previous rounds. If players can play as long as they want to, that would imply a fair game.

� In respect to the Stock Market, �EMBED Equation.3��� represents a stochastic series of log share prices, while �EMBED Equation.3��� is the returns.

� See Appendix 2.1 for mathematical proof of equation 2.17.

�See for example, Amihud and Mendelson (1987), Stoll and Whaley (1990), Amihud and Mendelson (1991) and Draper and Paudyal (1997).

� Known by the name ‘The Big Bang’.

� See Kregel (1990).

� See Gemmill (1996).

� Each share is allocated to one of twelve NMS bands, based upon customer turnover in the last 12 months.

� A report by the Office of Fair Trading (1994) argues that delayed publication confers unfair competitive advantage on large market-makers.

� Market-makers are also exclusively entitled to gather inside information about the firms they are dealing in. Large conglomerates, on the other hand, are compelled by law to prevent inside information leakage across different divisions within the conglomerates. (See McVea (1993)).

� Expected earnings are net after paying taxes and interest.



Chapter 2                                                                                                   Efficiency, Valuation and Structure



2.�PAGE  �21�
















