Chapter 2, Literature Review

This chapter consists of Literature review by various authors and introduction to concepts and terms like Capital Asset Pricing Model, Security Market Line and various terms used in these concepts like Retun, Risk, Risk free rate to name a few.

2.1 Capital Asset Pricing Model (CAPM)

Capital Asset Pricing Model was developed in 1960’s. the model has been attributed to William sharp, John Linter and Jan Mossin independently. Consequently, the model is often referred to as Sharpe-Lintner-Mossin capital Asset Pricing Model.


The capital asset pricing model or CAPM is really an extension of the portfolio theory of Markowitz. The portfolio theory is a description of how rational investors should build efficient portfolios and select the optimal portfolio. The capital markets if everyone behaved in the way the portfolio theory suggested.


The relationship between risk and return established by the security market line is known as the capital asset pricing model. It is basically a simple linear relationship and therefore, larger would be the return expected by the investors. In other words, all securities are expected to yield returns commensurate with their riskiness as measured by Beta.


CAPM represents one of the most important discoveries in the field of finance. It describes the expected return for all assets and portfolios of assets in the economy. The difference in the expected returns of any two assets can be related to the difference in their betas. The model postulates that systematic risk is the only important ingredient in determining expected return. As investors can eliminate all unsystematic risk through diversification, they can be expected to be rewarded only for bearing systematic risk. Thus, the relevant risk of an asset is its systematic risk and not the total risk.

Assumptions of CAPM:
1. Investors make their investment decisions on the basis of risk return assessments measured in terms of expected returns and standard deviation of returns.

2. The purchase or sale of a security can be undertaken in infinitely divisible units.

3. Purchases and sales by a single investor cannot affect prices. This means that there is perfect competition where investors in total determine prices by their actions.

4. There are no transaction costs. Given the fact that transaction costs are small, they are probably of minor importance in investment decision-making, and hence they are ignored.

5. There are no personal income taxes. Alternatively, the tax rates on dividend income and capital gains are the same, there by making the investor indifferent to the form in which the return on the investment is received.

6. The investor can lend or borrow any amount of funds desired at a rate of interest equal to the rate for risk less securities.

7. The investor can sell short any amount of any share.
The above assumptions are untenable. However, they do not materially alter the real world. Moreover, the model describes the risk return relationship and the pricing of assets fairly well.
2.2 Security Market Line


One of the contributions of modern portfolio theory to the field of investments is the concept of modern portfolio theory to field of investments is the concept of security market line (SML)


The SML simply represents the average or normal trade off between risk and return for a group of security where risk is measured typically in terms of the security betas.


For calculation of SML average historical rates of return for security are plotted against their betas for a particular time period. Then a straight line is fitted to the plots by regression and this is called the SML
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The securities which plot above the expose SML generated above normal returns for their risk as measured by their beta for the particular time period used in constructing the SML.

Those securities which plot below the SML generated below normal rate for the systematic risk.

Application of SML:

1. Evaluating the performance of portfolio manager.

2. Test of asset pricing theories such as CAPM.

3. Test of market efficiency.

2.3 Return
2.3.1 Historical return:

The proper measurement of return generated by an investment must account for both the price change and the cash flow derived during the period the assets was held i.e. the return from the investment includes both current income and capital gain or losses due to appreciation or deprecation in the price of the security then the income and capital gain are expressed as a percentage of the total annual income and capital gain as percentage of investment.

Any investor always expects a good rate of return from his investment. Rate of Return is defined as the total income the investor receives during the holding period of he assets, the returns is calculated by using the formula: 





Rate or return can be stated semi annually or annually or to compare different investment alternative available. If the investment alternative is a stock the investor gets a dividend and the capital appreciation as return, if it is a debt instrument investor gets the interest and capital appreciation, If the debt instrument is redeemed above the face value.
2.4 Risk 



In the context of security analysis risk is interpreted essentially in terms of the variability of security returns and the most common measure of risk of a security is the variance and standard deviation of return.

The square of standard deviation is called variance hence variance of security returns is the average value of the square of deviations of the observed returns from the expected value of return.
2.4.1 Systematic Risk:
In finance, systematic risk, also sometimes called market risk, aggregate risk, or undiversifiable risk, is the risk associated with aggregate market returns. Systematic risk is a risk of security that cannot be reduced through diversification

In the capital asset pricing model, the rate of return required for an asset in market equilibrium depends on the systematic risk associated with returns on the asset, that is, on the covariance of the returns on the asset and the aggregate returns to the market. Risk in asset returns that is uncorrelated with aggregate market returns is called 'specific risk', 'diversifiable risk', or 'idiosyncratic risk'. Given diversified holdings of assets, each individual investors exposure to idiosyncratic risk associated with any particular asset is small and uncorrelated with the rest of their portfolio. Hence, the contribution of idiosyncratic risk to the riskiness of the portfolio as a whole is negligible. It follows that only systematic risk needs to be taken into account.

2.4.2 Risk-free Assets:
Though a truly risk-free asset exists only in theory, in practice most professionals and academics use short-dated government bonds of the currency in question. For USD investments, usually US Treasury bills are used, while a common choice for EUR investments are German government bills or Euribor rates. The mean real interest rate of US treasury bills during the 20th century was 0.9% p.a. (Corresponding figures for Germany are inapplicable due to hyperinflation during the 1920s.)

These securities are considered to be risk-free because the likelihood of these governments defaulting is extremely low, and because the short maturity of the bill protects the investor from interest-rate risk that is present in all fixed rate bonds (if interest rates go up soon after the bill is purchased, the investor will miss out on a fairly small amount of interest before the bill matures and can be reinvested at the new interest rate).

Since this interest rate can be obtained with no risk, it is implied that any additional risk taken by an investor should be rewarded with an interest rate higher than the risk-free rate (on an after-tax basis, which may be achieved with preferential tax treatment; some local government US bonds give below the risk-free rate).
2.4.3 Non Diversifiable Risk of a Portfolio:

To understand why a certain amount of risk is always present in a portfolio or the nature of the risk that cannot be diversified away consider the case of “n” securities, the proportion of investment in each security being    1/N-1.The variance of the portfolio can be given by:



The residual risk in a well diversified portfolio equals the average covariance of the securities in the portfolio representing the market risk. This is the amount of risk that cannot be diversified always no matter how much diversification is done
2.4.4 Risk Decomposition:


The total risk of a security is measured in terms of variance or standard deviation of its returns. Apart from this we know that the risk comprises of both systematic and unsystematic components. The way or method to split the total risk into the systematic or unsystematic risk components is known as risk decomposition.



Here ¬2m = market variance.
im = Covariance of security i, and market index.
2.5 Beta
A measurement of the movement of the price of a particular stock compared with the movement of the market as a whole over the same period. If a stock has a beta value of less than 1, it is regarded as low risk and if it has a beta of more than 1, it is regarded as more risky, but there is a greater chance that it will outperform the market. Low beta stocks are generally known as defensive stocks, such as food retailers, and high beta stocks are more cyclical, in sectors such as consumer durables. Betas are usually plotted on a scatter diagram which shows the movement of the market as a whole and the return on a particular stock daily, weekly, monthly or quarterly. Note that betas for any individual company do change, so you can't rely on historical betas as a guide to future betas, and a stock's beta varies according to the direction of the market - some stocks are riskier in a falling market.

For example, Standard & Poor's 500 Index (S&P 500) has a beta coefficient (or base) of 1. That means if the S&P 500 moves 2% in either direction, a stock with a beta of 1 would also move 2%.

Under the same market conditions, however, a stock with a beta of 1.5 would move 3% (2% increase x 1.5 beta = 0.03, or 3%). But a stock with a beta lower than 1 would be expected to be more stable in price and move less. Betas as low as 0.5 and as high as 4 are fairly common, depending on the sector and size of the company.
2.6 Literatur Review 1

S.Kevin in his book “Portfolio Management” talks about investment decisions and various ways to reduce risk and other points to be noted before making an investment.


According to Kevin Return and risk are two important characteristics of every investment. Investors base their investment decision on the expected return and risk of investments. Risk is measured by the variability in returns.

Investors attempt to reduce the variability of returns through diversification of investment. This results in the creation of a portfolio. With a given set of securities, any number of portfolios may be created by altering the proportion of funds invested in each security. Among these portfolios some dominate others or some are more efficient than the vast majority of portfolios because of lower risk or higher returns.

Diversification helps to reduce risk, but even a well diversified portfolio does not become risk free. If we construct a portfolio including all the securities in the stock market, that would be the most diversified portfolio. Even such a portfolio would be subject to considerable variability. This variability is undiversifiable and is known as the market risk or systematic risk because it affects all he securities in the market.

The real risk of a security is the market risk which cannot be eliminated through diversification. This is indicated by the sensitivity of a security to the movements of the market and is measured by the beta coefficient of the security.

A rational investor would expect the return on a security to be commensurate with its risk. The higher the risk of security, the higher would be the return expected from it. And since the relevant risk of a security is its market risk or systematic risk, the return is correlated with this risk only. The capital asset pricing model gives the nature of the relationship between the expected return and the systematic risk of a security.
2.7 Literatur Review 2
Charles P. Jones in the book “Investments -Analysis and Management” talks about importance of making a financial plan and various methods & models used for investing.

According to Charles investment of funds in various assets is only part of the over all financial decision making and planning that most individuals must do. Before investing, each individual should develop an overall financial plan. Such a plan should include the decision on whether to purchase a house, which for most individuals represents a major investment. 


Investors should expect a risk premium for buying a risky asset such as a stock. The greater the riskiness of that stock, the higher the risk premium should be. If investors hold well-diversified portfolios, they should be interested in portfolio risk rather than individual security risk. Different stocks will affect a well diversified portfolio differently. The relevant risk for an individual stock is its contribution to the riskiness of a well diversified portfolio is market risk, or systematic risk, which is nondiversifieable.






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Security Market Line (SML) Graph











Total Risk = systematic risk + unsystematic risk
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Variance (¬X2)   =      1      ∑ (Rx - Rx‾)2





Today’s Market Return =   Today’s index– Yesterdays index





Yesterday’s price





Today’s Return =   Today’s price – Yesterdays price
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