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Q: What do you understand by Single Index Model?
(www.prepnext.com)
Ans:

The Markowitz method was conceptually very sound and theoretically
very elegant, but it had two major shortcomings. The first is the
problem of computational complexity. The second problem is that it
assumes that all the risk & return characteristics can be explained by
the covariance of the securities’ returns with the returns of other
securities. Thus, changes in factors, such as the growth rate of the
economy or the inflation rate, are not accounted for directly.

These considerations have led to various simplifications and
extensions of the model. One such simplification is the Single Index
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Model, developed by Sharpe. Single index model simplifies the
mathematical calculations required by Markowitz Model, and also
reduces the number of required inputs.

The major assumption of Sharpe’s single index model is that.all the
covariances of security returns can be explained by a single factor.
This factor is called the Index, hence the name “Single Index Model”.
The Single Index Model relates returns to a single factor, thus
eliminating Markowitz’s complex method of. calculating all
covariances of all assets in the portfolio. This'means that for n
securities we require ‘n’ statistical inputs. So, instead of 499500
correlation coefficients required for 1000 .securities in Markowitz
Model, we need just 1000 values. One version.of the model, called
the Market Model, uses a market index-such as the Sensex as the
factor, although in principle, any factor that influences security
returns can serve as the index.

Sharpe postulated that the return on security should be related to a
single Market Index. It has the following implications:-

i) Theoretically, the Market Index would consist of all the
securities traded on:.the market. However, a popular average
can be treated as a surrogate for the Market Index.

ii) Single Market Index will reduce and simplify the work
involved «4in_compiling elaborate matrices of variances as
between ‘individual securities; because any movements in
securities could be attributed to movements in the single
underlying factor being measured by the market price.

The Single Index Model (Market Model) states that the return on an
individual stock over a given time period is related to the return on
the same period that is earned on a market index such as the Sensex
or the Nifty. Thus, if the market goes up, then the stock goes up and
if the market goes down, then the stock goes down.
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Thus, ri =aj; + Bjrm + €j
Where,
ri = returnon stock
@i = interceptterm
Bi = slopeterm,
' m = returnon the marketindex, and
g; = random errorterm.

[This defines a line with intercept o and slope 8; , with &; being the

deviations from the line for the individual returns. This line is called the
Security Characteristic Line (SCL])

Under the single index model, the return-of a security consists of two
components — (i) the return due to the‘market; and (ii) the return
independent of the market. The B variable in the above equation
indicates the sensitiveness of the stock return to the change in the
market return. The variable a in.the above equation is the non-market
component i.e., return independent of the market. It denotes the
return of the security even when the market return is zero.

Assuming that the slope term is positive, the above equation
indicates that the higher the return on the market index, the higher
is the return on the individual stock likely to be. The expected value
of random error term is zero.

Example:
Consider a stock which has r,, = return on the market index = 12 %,

a =3%and B; = 1.5, then the expected return on the stock is 3 %
+1.5*12% =21 %.

Similarly if the market index’s return is — 8%, then the return on the
security is expected tobe 3% + 1.5 *~ 8% =— 9%
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Q: Explain Single Factor Model in brief. (www.prepnext.com)

Ans.:

According to single factor model, the asset price depends on a single
factor, say Gross National Product or industrial production or
interest rates, money supply, and so on.

In general, a single factor model can be represented in equation
form as follows:

Where,
ri = returnonstocki
@i = interceptterm
bj = Security’s sensitivity‘to change in the factor
F = Actual return on the factor
g; = random error term(Unexplained variable)
Q: Explain Two Factor Model in brief. (www.prepnext.com)

Ans.:
In case of two factors, denoted by F1 and F,, each security will have

two sensitivities, bj;"and bj;. The security returns are generated by
the following model:-

rj. = o + bj1 F1 + bjo Fp + ¢g;
Where,
ri = return on stock
aj = Intercept term (alpha coefficient of security)
gj = random error term
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Q: Explain Multiple Factor Model in brief. (www.prepnext.com)

Ans:
Factor models or index models assume that the return on a security is

sensitive to the movement of various factors or indices. The market
model (which is a single factor model) assumes that there is one factor
—the return on a market index. However, in estimating expected
returns, variances and covariances for securities, the multiple factor
models are more useful than the market model. This is because actual
security returns are sensitive to more than movements in a market
index. Multiple factor model attempts to capture.the major economic
forces that systematically move the prices of all securities.

Empirical work suggests that a number of variables should be taken
into account for asset pricing. A-/multiple factor model can be
represented in equation form as follows:

ri =aj + bjqiF1 + bjoF +bjgF + .. + gj

Each of the middle terms in the equation is the product of returns
on a particular economic factor and the given stock’s sensitivity to
that factor.

The factors are the underlying economic forces that influence the
stock market.«Several factors appear to have been identified as
being important. In particular, the researchers have identified the
following factors:

» Change in the level of industrial production

» Change in the interest rate

» Change in the inflation rate

» The level of personal consumption

» The level of money supply in the economy
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Q: Explain Capital Asset Pricing Model in detail.

Ans.:

(www.prepnext.com)

The model was developed by Jack Treynor, William Sharpe, John
Lintner and Jan Mossin independently, building on the earlier work
of Harry Markowitz on diversification and modern portfolio theory.
The CAPM is an economic model that describes how securities are
priced in the marketplace. It predicts the relationship-between the
expected return and risk of individual securities and portfolios in
the capital markets.

ASSUMPTIONS:

1. Investors make choices on the basis of risk and return.

2. Investors have homogeneous. expectations of risk and
return.

3. Investors have identical time horizon.

4. Information is freely. and simultaneously available to
investors.

5. There is risk-free.asset, and investors can borrow and lend
unlimited amounts atthe risk-free rate.

6. There are no taxes, transaction costs, restrictions on short
sales, or other market imperfections.

7. Total asset quantity is fixed, and all assets are marketable
and divisible.

8. Individuals are risk averse.

9. The investor's objective is to maximise the utility of wealth.

10. Purchase 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.

11. The investor can sell short any amount of any shares.

12. Investors hold diversified portfolios. So, they will only require

a return for the systematic risk of their portfolios, since
unsystematic risk has been removed and can be ignored.
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13. A Single-period transaction horizon (standardised holding
period) is assumed by the CAPM in order to make
comparable the returns on different securities. A return over
six months, for example, cannot be compared to a return
over 12 months. I

CAPITAL ASSET PRICING MODEL:

The key element of the model is that it separates the risk affecting
an asset's return into two categories. The first ‘type is called
unsystematic, or company-specific, risk. The second. kind of risk,
called systematic risk, is due to general economic uncertainty.

Investors attempt to reduce risk through diversification of
investment. Unsystematic risk can _be _mitigated through
diversification. The real risk of a security is the market risk
(systematic risk) which cannot be eliminated through diversification.
It is risk that affects all investments orclasses of investments. This is
measured by the beta coefficient of the security.

The total risk of portfolio is reduced with increase in the number of
stocks, as a result of decrease in the unsystematic risk distributed
over number of stocks in the portfolio, as shown in the figure below:

Risk Exposure of Portfolio

Variability
Of

Returns

Systematic

Rifk

No. of Stocks in Portfolio
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