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PREFACE

When we were approached to write a book about behavioural finance for students, we felt
very acutely aware of our own ignorance of the area. Trying to look back on the process, we
were convinced of Neil Armstrong’s comment on the men who first walked on the moon:
‘Obviously anyone who was smart refused to do it’. The learning curve in writing this book has
been very steep. We can only hope that some part of what we learned in writing the book
conveys itself to the reader. In particular, we hope some of our joy in writing and researching
in the behavioural tradition comes over in the text.

The book examines how we might effectively model the psychological foundations of
financial decision-making and its impact on asset pricing and financial makers more generally.

In writing this book, the authors have drawn on the vast amount of literature on behavioural
finance for which we owe an intellectual obligation.

We would like to express our sincere thanks to Himalaya Publishing House Pvt. Ltd. and
their staff for the encouragement and help in bringing out this publication.

Finally, we are thankful to wife/mother Shukla and children Pritish and Sanchari for their
enduring support and patience without which the publication of this book would not have been
possible.

Comments from the users are welcome.

Dr. Pradip Kumar Sinha
Ms. Sanchari Sinha
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Learning Objectives
Reading this Module one will be able to comprehend and understand the following:

 The concept of risk and return and determining their relationship and highlighting the difference
between relevant and irrelevant risks.

 Markowitz  Model and the parameters to build up efficient set of portfolio like expected return,
variability of returns as measured by standard deviation and covariance or variance of one
asset return to another.

 Efficient market hypothesis, its assumptions and drawbacks.

 Technical analysis and the emotions in the market by studying the market itself, as opposed to its
components and to acquire a new set of tools or skills that will enable to be a better trader or
investor.

 Logic of portfolio theory and the use of capital asset pricing model (CAPM) in the valuation of
securities.

 Methods employed regarding Portfolio evaluation and revision

1.1. TRADITIONAL FINANCE VS BEHAVIOURAL FINANCE

In traditional theories of finance, investment decisions are based on the assumption that investors act
in a rational manner. This means that they behave rationally so they earn returns for the money they put in
stock markets. To become successful in the stock market it is essential for investors to have rational behaviour
patterns. Rational behaviour is also required to overcome tendencies.

Modern theory of investors’ decision-making suggests that investors do not act rationally every time
while making an investment decision. They deal with several cognitive and psychological errors. These errors
are called behavioural biases and they exist in many ways. Behavioural finance has been growing specifically
over the last two decades as we find difference between the assumptions made in traditional finance theory
and actual behaviour of investors.

Traditional Finance
Some of the traditional theories and other theories on which investment decisions are based are discussed

below:

RISK AND RETURN
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2  Behavioural Finance

1.2. RISK AND RETURN RELATIONSHIP  OF A SINGLE ASSET AND

ASSET PORTFOLIOS

Risk defined:

In the most basic sense, risk is the chance of financial loss.  Assets having greater chances of loss are
considered as more risky than those with lesser chances of loss.  More formally, the term risk is used
synonymous with uncertainty in terms of variability of returns associated with a given asset.  As for example,
interest of  ̀  600 on Govt. Bond of  ̀  10,000 for 1 year since there is no variability associated with interest, it
is considered as risk free.  Whereas ̀  10,000 investment in equity shares over 1 year period may give return
anywhere between ` 0 to ` 2000/-.  It is considered risky because of high variability in its return.

Some risks directly affect both finance managers and shareholders whereas some risks are shareholder
specific. These are given below:

Firm Specific Risks

Business risk The chance that the firm will be able to cover its operating costs.  Level is drawn by
the firm’s revenue stability and the structure of its operating cost (fixed vs. variable)

Financial risk The chance that the firm is available to cover its financial obligations.  Level is drawn
by the predictability of the firm’s operating cash flows and its fixed cost financial
obligations like interest on debt/ bond.

Shareholder Specific Risk

Interest rate The chance that changes in interest rate will adversely affect the value of an
 risk investment.  Most investment lose value when the interest rate rise and increase in

value when it falls.

Liquidity risk The chance that an investment can be converted into money at a reasonable price.
Liquidity is significant affected by the size and depth of the markets in which an
investment is normally traded.

Market risk The chance that the value of an investment will decline because of market factors
that are independent of investment (such as economic, political and social events).
The more the value of the given investment responds to market uncertainties, the
greater is its risk and the less it refunds, the smaller the risk.

Firm and Shareholders’ Risk

Event risk The chance that a totally unexpected event will have a significant effect on the value
of the firm or a specific instrument.  These events such as government’s withdrawal
of a popular prescription will affect only a small group of firms or investments.

Exchange This is future cash flow getting affected by fluctuation in the currency exchange
rate risk  rate.  The greater the chance of an unexpected exchange rate fluctuation the greater

the risk of cash flows and, therefore, the lower the value of the firm or investment.

Purchasing The chance that changing price levels due to inflation or deflation in the economy,
power risk will adversely affect the firms or investments’ cash flows and values.  Typically, firms

or investments with cash flows that moves with general price levels have a low
purchasing power risk and those with cash flows that do not make with general price
levels have high purchasing power risk.

Tax risk The chances that with adverse change in tax laws firm and investment values change
adversely are considered more risky.
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Return defined: If we are going to assess risk on the basis of variability of return, we need to be certain
what return is and how to measure it.  The return is the total gain or loss experienced on an investment over
a given period of time.  It is measured as cash distributions (either dividend or interest) during the period plus
the change in value, expressed as a percentage of value of the investment at the beginning of the period.
Example: Suppose one buys a security for ̀  100 and receives ` 10 in cash and is worth ` 110 one year later.
The return would be (` 10 + ` 10)/` 100 = 20 per cent.  Thus, return comes from two resources, income plus
price appreciation (or loss in price).  The expression for calculating the rate of return earned on any asset over
period t, kt can be defined as:

The formula should be Kt = Ct + Pt – Pt–1/Pt–1

Where Kt = actual, expected or required rate of return during period t

Ct = Cash flow received from the investment during time period t-1 to t

Pt = Price (value) of asset at time t

Pt – 1 = Price (value) of asset at time t – 1

Example 1:  X, a high traffic video arcade, wants to determine the return on its two video machines – C
and D.  C was purchased 1 year back for ̀  2,00,000 and currently has a market value of ̀  2,15,000.  During the
year, it generated ` 8,000/- cash receipts.  D was purchased 4 years ago, its value in the year declined from
` 1,20,000 to ` 1,18,000.  During the year, it generated ̀  17,000/- cash receipts.  The annual rate of return of C
and D will be as follows:

For  C = (8,000 + 2,15,000 – 2,00,000)/2,00,000  = 23,000/2,00,000 = 11.5%

For  D = (17,000 + 1,18,000 – 1,20,000)/1,20,000  = 15,000/1,20,000 = 12.5%

It may be noted that though market value of D declined during the year, its cash flow enabled it to earn
higher rate of return than C during the same period.

Risk Preferences
Perception of risk varies among managers and firms.  The three basic risk preference behaviour identified

is risk averse, risk indifferent and risk seeking.

 For the risk indifferent manager, the expected return does not change as risk increases from one
level to another.  In essence, no change in return is expected for the increase in risk.

 For the risk average manager, the expected return increases for an increase in risk.  These managers
shy away from risk and hence expectations of return go up to compensate for taking greater risk.

 For the risk-seeking managers, the expected return decreases with increase in risk.  Because they
enjoy risk, these managers are willing to give up some return to assume more risk.  However, such
behaviour is unlikely to benefit the firm.

Most managers are risk averse for a given increase in risk, they expect increase in return.  They generally
tend to be conservative rather than aggressive when accepting risk for their firm.

Risk of a single asset
The concept of risk can be developed by considering a single asset in isolation.  We can see the

expected return behaviour to assess risk and statistics can be used to measure it.

Sensitivity analysis and probability distribution can be used to assess the general level of risk associated
with a single asset. Sensitivity Analysis or Scenario Analysis uses several possible return estimates to
ascertain the extent of variability among outcomes.  One common method is to have pessimistic (worst), most
likely (expected) and optimistic (best) estimates of the return associated with a given asset.  In this case, the
assets’ risk can be measured by the range of returns.  The range is found by subtracting the pessimistic
outcome from the optimistic outcome.  The greater the range, the more variability or risk, the asset is said to
have.
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Example 2: N Co. wants to choose the better of two investments A and B. Each require an initial outlay
of ` 1,00,000 and each has a most likely annual rate of return of 15%.  Management has made pessimistic and
optimistic estimates of returns associated with each as follows:

Asset A Asset B

Initial investment ` 1,00,000 ` 1,00,000

Annual rate of return

Pessimistic 13% 7%

Most likely 15% 15%

Optimistic 17% 23%

Asset A appears to be less risky than asset B, its range of (17% – 13%) 4% is less than the range of 16%
(23% – 7%) for asset B.  The risk averse decision maker would prefer Asset A over B since A offers the same
most likely return as B (15%) with lower risk (smaller range).

Although the use of sensitivity analysis and range is rather simple, it doesn’t give the decision maker a
feel for variability of returns which can be used to estimate the risk involved.

Probability Distribution: Probability distribution provides a more quantitative insight into an assets
risk.  The probability of a given charge is its chance of occurring.  An outcome with probability of 80%
occurrence is expected 8 out of 10 times.  An outcome with probability of 100% is certain to happen.  Outcomes
with probability of zero will never occur.

Probability distribution is a model that relates probabilities to the associated outcomes.  The simplest
type of probability distribution is the bar chart, which only shows a limited number of outcomes.  The bar
charts for N company Asset A and Asset B is shown in figure 8.  Although both assets have the same must
likely returns, the range of return is much greater or more dispersed for Asset B than for Asset A – 16 per cent
versus 4 per cent.

DIAGRAM
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If we know all the possible outcomes and associated probabilities, we can develop a continuous
probability distribution.  This type of distribution can be presented as a bar chart for a very large number of
outcomes.

The figure presents continuous probability distribution for Asset A and Asset B.  Note that although
assets A and B have the most likely return (15 per cent), the distribution of returns for assets B have much
greater dispension than that for Asset A.  Clearly Asset B is more risky than Asset A.
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Risk Measurement Quantitatively
The risk of asset in addition to range can be measured quantitatively by using statistical methods – the

standard deviation and the coefficient of variation.

Standard Deviation
The most common statistical indicator of an asset’s risk is the standard deviation (6k) which measures

the dispension around the expected value k. The expected value of a return (k) is the most likely return on a
given asset and is calculated as:

 K = P
=1

n
ki i

i
 

where k i = return for the ith outcome

Pi = probability of occurrence of ith income

n = number of outcomes considered

The expression of Standard Deviation of returns (6k)

  1
=

2

1
6 = = Pi

i
k k k 

where  represents the square root.

The square of the standard deviation (6k)
2 is known as variance of the distribution.

Coefficient of Variation
The coefficient of variation (CV) is a measure of relative dispension that is useful in comparing the risk

of assets with differing expected returns.  Thus coefficient of variation (CV) is

6 Standard Deviation of Returns
CV
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k
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The higher the coefficient of variation, the greater the risk.

Example 3: The probability distribution of returns for assets A and B

Assets A Asset B

Returns Probability Returns Probability

13% 0.2  0 0.1

15% 0.7 15%  0.7

17% 01 25%  0.2

Calculate the expected value, the standard deviation and the coefficient of variation of returns in respect
of Asset A and Asset B.  Which of these mutually exclusive Asset do you prefer and why?

Asset  A

Returns Returns  Deviation = Square of Probability Square of

Probability Returns – Expected deviation deviation 
Return probability

13% 2.6 – 1.8 + 3.24 0.2 + 0.648

15% 10.5 0.2 0.04 0.7 0.028

17% 1.7 2.2 4.84 0.1 0.484

Expected 14.8 1.160

Return

Standard Deviation 1.160 1.077

Asset B

Returns Returns  Deviation = Square of Probability Square of

Probability Returns – Expected deviation deviation 

Return probability

0 — -15.5 240.25 0.1 24.025

15% 10.5 0.5 0.25 0.7 0.175

25% 5.0 9.5 90.25 0.2 18.05

Expected 15.5 42.25

Return

Standard Deviation 42.25 6.5

Coefficient of Variation of Returns of 
Standard Deviation

Asset A
Expected Returns



1.077
0.73

14.8
 

Coefficient of variation of return of    
6.5

Asset B 0.42
15.5

 

The higher the coefficient of variation, the more risky the asset returns.  Returns of Asset B is therefore
more risky than returns of Asset A.
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Portfolio Theory and Risk Diversification
The portfolio theory provides a normative approach to investor’s decision to invest in assets or securities

under risk.  It is based on the assumption  that investors are risk averse.  This implies that investors hold well
diversified portfolio instead of investing in a single asset or security.  A portfolio as the name signifies, is a
bundle or a combination of individual assets or securities.  Hence individuals concern should be on the
expected return and risk of the portfolio rather than on individual assets or securities.  The second assumption
of the portfolio theory is that the returns of securities are normally distributed.  This means that the expected
value (mean) and variance (or standard deviation) analysis is the foundation of the portfolio decisions.

Portfolio Return: Two asset cases
The return of a portfolio is equal to the weightage average of the returns of individual assets or securities

in the portfolio with weights being equal to the proportion of investment in each asset.

Example 4: Suppose you have the opportunity of investing your wealth either in asset X or asset Y.  The
possible outcomes of the two assets indifferent states of economy are given below:

State of Economy Probability Returns

X Y

A 0.1 –8 14

B 0.2 10 –4

C 0.4 8 6

D 0.2 5 15

E 0.1 –4 20

The expected rate of return of an individual asset:

 K = P
1

n
ki i

i
 


 (already seen earlier)

The expected rate of return of X is

xk  = (–8  0.1) + (10  .2) + (8  0.4) + (5  0.2) + (–4  0.1) = 5%

and of Y =

                  yk  = (14  0.1) + (–4  .2) + (6  0.4) + (15  0.2) + (20  0.1) = 8%

Suppose you decide to invest 50% on X and 50% in Y.

Since we know the expected rate of return of X (5 per cent) and Y (8%) and their weights (50% each) we
can calculate the expected rate of return on the portfolio as the weighted average of the expected rates of
return of X and Y.

i.e. 0.5  5 + 0.5  8 = 6.5%

Thus, we can conclude the return on a portfolio is a weightage average of the returns on the individual
assets from which it is formed.  The portfolio return

1 11 1 2 2 W
1

K W W ..... Wp n n

n
k

i
k k k 


   

Where W1 = proportion of the portfolio rupee value represented by asset;

k1 = return on asset
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Of course  = 1
1

n

i



which represents that 100 per cent of portfolio assets must be  included in this

computation.

Portfolio Risk: Two asset cases
Individual assets or securities are more risky than portfolio.  How is the risk of portfolio measured?  As

discussed earlier risk is measured in terms of variance in standard deviation.  The standard deviation of a
portfolio’s return is calculated by applying the formula for standard deviation of a single asset.

Example 5: There are two investment opportunities A and B

Economic condition Probability Return %

Good 0.5 40 0

Bad 0.5 0 40

The expected rate of return, variance and standard deviation of A are:

Return 0.5  40 + 0.5  0 = 20%

Standard Deviation2 = 0.5 (40–20)2 + 0.5 (0 – 20)2 = 400

Standard Deviation = 400 20%

And of B

Return 0.5  40 + 0.5  0 = 20%

Standard Deviation2 = 0.5 (0–20)2 + 0.5 (40 – 20)2 = 400

Standard Deviation = 400 20%

Both A and B have the same expected rate of return (20 per cent) and same variance (400) and Standard
Deviation (20 per cent).  Thus they are equally risky.

If the portfolio consisting of equal amount of A and B is constructed, the portfolio return would be
0.5  20 + 0.5  20 = 20%, same as the expected return from individual securities but without risk; why?  If the
economic conditions are good, then A would yield 40 per cent and zero and the portfolio return will be

0.5  40 + 0.5  0 = 20%

When the economic conditions are bad, then A’s return will be zero and B’s 40 per cent and the portfolio
return will be the same.

0.5  0 + 0.5  40 = 20%

Thus, by investing equal amount in both A and B, the investor is able to eliminate the risk altogether and
assumed of a return of 20 per cent with a  20 + 0.5  20 = 20%, same as the expected return from individual
securities but without risk; why?  If the economic conditions are good, then A would yield 40 per cent and zero
and the portfolio return will be

0.5  40 + 0.5  0 = 20%

When the economic conditions are bad, then A’s return will be zero and B’s 40 per cent and the portfolio
return will be the same

0.5  0 + 0.5  40 = 20%

Thus, by investing equal amount in both A and B, the investor is able to eliminate the risk altogether and
assumed of a return of 20 per cent with a zero standard deviation.

Measuring portfolio risk:  Like in the case of individual assets or securities,  portfolio risk can be
measured in terms of variance or standard deviation.  However, the variance or standard deviation of the
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portfolio is not simply the weighted average of variances or standard deviations of individual securities.  The
portfolio variance is affected by the association of movement of returns of two securities.  Covariance of two
securities measures their co-movements.  Three steps are involved in the calculation of covariance between
two securities:

 Determine the expected returns for securities
 Determine the deviation of possible returns for each security
 Determine the sum of the product of each deviation of returns of two securities and probability

Let us consider the data of securities X and Y given in Example 4.

We have seen that the expected return for security X is 5% and for security Y is 8%. Calculations of
variations from the expected return and covariance – products of deviations of returns of securities X and Y
and the associated probabilities are given below:

Co-variance of Returns of Securities X and Y

State of Economy Probability Returns % Deviations from Product of

expected return Deviation and

probability

X Y X Y

A 0.1 –8 14 –13 6 –7.8

B 0.2 10 –4 5 –12 –12.0

C 0.4 8 6 3 –2 –2.4

D 0.2 5 15 0 7 0.0

E 0.1 –4 20 9 12 –10.8

Covariance –33.0

The covariance of returns of securities X and Y is – 33.  We can use the following formula for computing
covariance:

   1P
1

Covny

n
kx kx ky ky

i
  




Where Covxy is the variance of returns of securities X and Y, kx and ky returns of securities X and Y
respectively, Kx and Ky

It may be observed from the calculation of covariance of returns of securities X and Y that it is a measure
of both the standard deviations of the securities and their association.  Thus, covariance can be calculated as
follows:

Covariance XY = Standard Deviation X  Standard Deviation Y  Correlation XY

Covxy = x  y  Corxy

Where 1 and 2 are standard deviation returns for securities X and Y and Corxy is the correlation
coefficient of securities X and Y.  Correlation measures the linear relationship between two variables (in this
case X and Y securities)

Thus correlation coefficient of securities X an Y can be computed as:

Covariance XY
Correlation XY =

Standard Deviation X  Standard Deviation Deviation Y
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Or,  
Cov

Cov
xy

xy x y 


The variances and standard deviation of X and Y are as follows:

x2 = 0.1 (-8-5)2 + 0.2 (10-5)2 + 0.4 (8-5)2 + 0.2 (5-5)2 + 0.1 (-4-5)2

= 16.9 + 5 + 3.6 + 0 + 8.1 = 33.6

x = 33.6 5.80%

y2 = 0.1 (14-8)2 + 0.2 (-4-8)2 + 0.4 (6-8)2 + 0.2 (15-8)2 + 0.1 (20-8)2

= 3.6 + 28.8 + 1.6 + 9.8 + 14.4 = 58.2

y = 58.2 7.63%

Correlation coefficient of securities X and Y is as follows:

33 33
0.746

5.80 7.63 44.25

 
  


Securities X and Y are negatively correlated.  If an investor invests in the combination of these securities,

risk can be reduced.

Variance of a portfolio
The variance of two security portfolios is given by the following equation:

p2 = 2xwx2 + 2ywy2 + 2wx wy x y Cor xy

where p = Standard deviation of the portfolio

wx and wy are the weightage of securities in value.

If we assume wx and wy in our above example as 50 : 50, then we get

p2 = 33.6  (0.5)2 + 58.2  (0.5)2 + 2  0.5  0.5  5.80  7.63  –0.746

= 8.4 + 14.55 – 16.51 = 6.44

and standard deviation = 6.44 2.54%

Minimum Variance Portfolio
A portfolio that has the lowest level of risk is referred as optimal portfolio.  A risk averse investor will

have a trade off between risk and return.

We can use the following formula for estimating optimal weights of securities X and Y.
2

2 2
Covxy

Wx *
2Covxy

y

x x

 

   

Where Wx* is the proportion of investment in security X (since the variance in Security X is low than Y).
Investment in Y will be 1 – Wx*.  In the above example, we find

58.2 ( 33) 91.2
Wx * 0.578

58.2 33.6 2( 33) 157.6





  

 

Thus, the weight of  Y will be 1 – 0.578 = 0.422

The portfolio variance (with 57.8 per cent of investment in X and 42.2 per cent in Y) is:

p2 = 33.6 (0.578)2 + 58.2 (0.422)2 + 2(0.578) (0.422) (5.80)  (7.63) (–746)

p2 = 11.23 + 10.36 – 16.11 = 5.48

Any other combination of X and Y will yield a higher variance

(In the earlier example of 50% and 50% weights, we have seen the variance as 6.44)
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Portfolio Risk and Correlation
The risk of portfolio of X and Y has considerably reduced due to the negative correlation between

returns of securities X and Y.  The above example shows that risk can be reduced by investing in more than
one security.  However, the extent of benefits of portfolio diversification depends on the correlation between
returns of securities.

The correlation coefficient will always be between +1 and –1.  Returns of securities vary perfectly when
the correlation coefficient is + 1.0 and is perfectly opposite direction when it is – 1.0.  A zero correlation
coefficient implies that there is no relationship between the return of securities.  In practice, the correlation
coefficients of returns of securities may vary between +1 and –1.  How the portfolio variance is affected by the
Correlation Coefficient can be explained by an example.

Example 5: Securities M and N are equally risky but they have different expected returns:

Km = 0.16 2m = 0.04 Kn = 0.24 n = 0.20

Wm = 0.50 m = 0.20 Wn = 0.50 2n = 0.04

What is the portfolio variance if  (a) Cormn = +1.0, (b) Cormn = –1.0,

(c) Cormn = +0.10 and (d) Cormn – 0.10

Perfect Positive Correlation: When the returns of two securities M and N are perfectly positively
correlated the portfolio variance will be

p2 = 0.04 (0.5)2 + 0.04 (0.5)2 + 2 (0.5)(0.5) (1.0)(0.2)(0.2)

= .01 + .01 + 0.02 = 0.04

Portfolio variance is just equal to the variance of individual securities.  Thus, the combination of
securities M and N is as risky as the individual securities.

Perfect Negative Correlation:
If the returns of securities M and N are perfectly negative correlative the portfolio variance will be:

p2 = 0.04 (0.5)2 + 0.04 (0.5) + 2 (0.5)(0.5) (–1.0)(0.2)(0.2)

= .01 + .01 - 0.02 = 0

The portfolio variance is zero.  The combination of securities M and N completely reduces the risk.

Weak Positive Correlation: The portfolio variance under weak positive correlation (+0.10) is given
below:

 p2 = 0.04 (0.5)2 + 0.04 (0.5)2  + 2 (0.5)(0.5) (0.1)(0.2)(0.2)

= 0.01 + 0.01 + 0.002 = 0.022

The portfolio variance is less than the variance of individual securities.

Weak Negative Correlation: The portfolio variance under weak negative correlation (-0.10) is given
below:

p2 = 0.04 (0.5)2 + 0.04 (0.5)2  + 2 (0.5)(0.5) (–1.0)(0.2)(0.2)

= 0.01 + 0.01 - 0.002 = 0.018

The portfolio variance has reduced more than when the returns were weak positive correlated.

Portfolio Risk N Security Case
We have so far discussed the computation of risk when a two security portfolio is formed.  The calculations

of risk becomes quite involved when a large number of securities are combined to form a portfolio.

Based on the logic of the portfolio risk in a two security case, the portfolio risk (measured as variance)
in N security can be calculated as follows:
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p2 = n(1/n)2  average variance (+n2 – n) (1/n)2  average covariance

= (1/n)  average variance + (1 – 1/n) x average covariance

It may be noted that the first term on the right hand side (1/n) will become insignificant when n is very
large and thus the positive variance will become approximately equal to average covariance.

Systematic and Unsystematic Risk
Risk has two parts.  A part of the risk arises from the uncertainties which are unique to individual

securities and which is diversifiable if large number of securities are combined to form well diversified portfolios.
The unique risk of individual securities in a portfolio cancel out each other.  This part of the risk can be totally
reduced through diversification and is called unsystematic or unique risk.  The examples of unsystematic risk
are:

 Company losses a big contract in a bid
 Company makes a breakthrough in process innovation
 R&D expert of the company leaves
 Workers declare strike in a company
 A formidable competitor enters the market
 Govt. increases customs duty on the material used by the company
 Company is unable to obtain adequate quantity of raw materials from the suppliers.

The other part of the risk arises on account of economy wide uncertainties and the tendency of individual
securities to move together with changes in the market.  This part of the risk cannot be reduced through
diversification and it is called systematic or markets risk.  Investors are exposed to market risk even when they
hold well diversified portfolios of securities.  The examples of systematic risk are:

 Govt. changes the interest rate policy
 Corporate tax rate is increased
 Govt. resorts to massive deficit financing
 Inflation rate increases
 Reserve Bank of India announces a restrictive credit policy

Total risk, which in the case of an individual security, is the variance (or standard deviation) of its return
can be divided into two parts:

Total risk = Systematic risk + Unsystematic risk

1.3 MARKOWITZ MODEL

Harry M. Morkowitz is credited with introducing new concepts of risk measurement and their application
to the selection of portfolios. He started with the idea of risk aversion of average investors and their desire to
maximise the expected return with least risk. Morkowitz model is thus a theoretical framework for risk analysis
and return and their inter-relationships. He used the statistical analysis for measurement of risk and mathematical
programming for selection of assets in a portfolio in an efficient manner. His framework led to the concept of
efficient portfolios. An efficient portfolio is expected to yield the highest return for a given level of risk or
lowest risk for a given level of return.

Markowitz generated a number of portfolios within a given amount of money or wealth and given
preferences of investors for risk and return. Individuals vary widely in their risk tolerance and asset preferences.
Their means, expenditures and investment requirements vary from individual to individual. Given the
preferences, the portfolio selection is not a simple choice of any one security or securities, but a right
combination of securities. Markowitz emphasised that quality of a portfolio will be different from the quality
of individual assets within it. Thus, the combined risk of two assets taken separately is not the same risk of
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two assets together. Thus, two securities of TISCO do not have the same risk as one security of TISCO and
one of Reliance.

Risk and Reward are two aspects of investment considered by investors. The expected return may vary
depending on the assumptions. Risk index is measured by the variance or the distribution around the mean,
its range etc., which are in statistical terms called variance and covariance. The qualification of risk and the
need for optimisation of return with lowest risk are the contributions of Markowitz. This led to what is called
the Modern Portfolio Theory, which emphasises the trade off between risk and return. If the investor wants a
higher return, he has to take higher risk. But he prefers a high return but a low risk and hence the need for a
trade off.

A portfolio of assets involves the selection of securities. A combination of assets or securities is called
a portfolio. Each individual investor puts his wealth in a combination of assets depending on his wealth,
income and his preferences. The traditional theory of portfolio postulates that selection of assets should be
based on lowest risk, as measured by its standard deviation from the mean of expected returns. The greater the
variability of returns, the greater is the risk. Thus, the investor chooses assets with the lowest variability of
returns. Taking the return as the appreciation in the share price, if TELCO shares price varies from ` 338 to
` 580 (with variability of 72%) and Colgate from ̀  218 to ̀  315 (with a variability of 44%) during a time period,
the investor chooses Colgate as a less risky share.

As against this Traditional Theory that standard deviation measures the variability of return and risk is
indicated by variability, and that the choice depends on the securities with lower variability, the Modem
Portfolio Theory emphasises the need for maximisation of returns through a combination of securities, whose
total variability is lower. The risk of each security is different from that of others and by a proper combination
of securities called diversification, one can arrive at a combination wherein the risk of one is offset partly or
fully by that of the other.

In other words, the variability of each security and covariance for their returns reflected through their
inter-relationships should be taken into account. Thus, as per the Modem Portfolio Theory, expected returns,
the variance of these returns and covariance of the returns of the securities within the portfolio are to be
considered for the choice of a portfolio. A portfolio is said to be efficient, if it is expected to yield the highest
return possible for the lowest risk or a given level of risk. A set of efficient portfolios can be generated by
using the above process of combining various securities whose combined risk is lowest for a given level of
return for the same amount of investment, that the investor is capable. The theory of Markowitz., as stated
above is based on a number of assumptions.

Assumptions of Markowitz Theory
1. Investors are rational and behave in a manner as to maximise their utility with a given level of

income or money.
2. Investors have free access to fair and correct information on the returns and risk.
3. The markets are efficient and absorb the information quickly and perfectly.
4. Investors are risk averse and try to minimise the risk and maximise return.
5. Investors base decisions on expected returns and variance or standard deviation of these returns

from the mean.
6. Investors prefer higher returns to lower returns for a given level of risk.

Diversification of securities is one method by which the above objectives can be secured. The
unsystematic and company related risk can be reduced by diversification into various securities and assets
whose variability is different and offsetting or put in different words which are negatively correlated or not
correlated at all.
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Markowitz Diversification
Markowitz postulated that diversification should not only aim at reducing the risk of a security by

reducing its variability or standard deviation, but by reducing the covariance or interactive risk of two or more
securities in a portfolio. As by combination of different securities, it is theoretically possible to have a range
of risk varying from zero to infinity.

Markowitz theory of portfolio diversification attaches importance to standard deviation, to reduce it to
zero, if possible, covariance to have as much as possible negative interactive effect among the securities
within the portfolio and coefficient of correlation to have - 1 (negative) so that the overall risk of the portfolio
as a whole is nil or negligible. Then the securities have to be combined in a manner that standard deviation is
zero, as shown in the example below. Possible combinations of securities (1) and (2):

Security (1) Security (2) S D

 80  20 0.8

70  30  0.4

66  34  0.0

20  80  0.8

10 90 0.9

In the example, if 2/3rd are invested in security (1) and 1/3rd in security 2, coefficient of variation namely
= – which is the lowest.

The standard deviation of the portfolio determines the deviation of the returns and correlation coefficient
of the proportion of securities in the portfolio, invested. The equation is

s2p = portfolio variance

sp = Standard deviation of portfolio

xi = Proportion of portfolio invested in security i

xj = Proportion of portfolio invested in security J

rij = Coefficient of correlation between i and j

si = Standard deviation of i

sj = Standard deviation of j.

N = Number of securities.

Problem

Given the following example, find out the expected risk of the portfolio

SD (Standard deviation) and coefficient of correlation is

r12 = 0.5 (r1 with respect to r2)

r13 = 0.1 (r1 with respect to r3)

r23 = –0.3 (r2 with respect to r3)

then

2p = x1
2 1

2 x2
2 2p 2

2 + x3
2 3

2 +

2x1 x2 r12 1
 2

2x2 x3
 x23 2 3

2x1 x3
 x13 1 3
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Putting the above data into the formula

2p = (0.20)2 (0.2)2 + (0.2) (.30)2 (.60)2 (.05)2

+2(.2) (.2) (.5) (.2) (.3)

+2(.2) (.6) (–0.3) (.3) (.5) +2(.2) (.6) (.1) (.02) (.05)

= 0.0016 + .0036 + .09 + .0024 – .0108 + .0024

= 0.1 – .0108 = 0.892

p2 = 0.892

sp = .0892 = .299 = +.30 Portfolio Risk

Parameters of Markowitz Diversification

Markowitz has set out guidelines for diversification on the basis of the attitude of investors towards risk
and return and on a proper quantification of risk. The investments have different types of risk characteristics,
some called systematic and market related risks and the other called unsystematic or company related risks.
Markowitz diversification involves a proper number of securities, not too few or not too many which have no
correlation or negative correlation. The proper choice of companies, securities, or assets whose return are not
correlated and whose risks are mutually offsetting to reduce the overall risk. For building up the efficient set
of portfolio, as laid down by Markowitz, we need to look into the below important parameters:

(1) Expected return.
(2) Variability of returns as measured by standard deviation from the mean.
(3) Covariance or variance of one asset return to other asset returns.

In general the higher the expected return, the lower is the standard deviation or variance and lower is the
correlation the better will be the security for investor choice. Whatever is the risk of the individual securities
in isolation, the total risk of the portfolio of all securities may be lower, if the covariance of their returns is
negative or negligible.

Criteria of Dominance
Dominance refers to the superiority of one portfolio over the other. A set can dominate over the other, if

with the same return, the risk is lower or with the same risk, the return is higher. Dominance principle involves
the trade off between risk and return.

For two security portfolio, minimise the portfolio risk by the equation:

Op = Wa Oa2 + Wb Ob

    2+2 (Wa Wb Oa Oab)

E (Rp) = WaE (Ra) + Wb E (Rb) R refers to returns and E (Rp) is the expected returns. Op is the standard
deviation, W refers to the proportion invested in each security Oa Ob are the standard deviation of a and b
securities and Oab is the covariance or interrelations of the security returns.

The above concepts are used in the calculation of expected returns, mean standard deviation as a
measure of risk and covariance as a measure of inter-relations of  one security return with another.

Markowitz Model Risk
Is discussed here in terms of a portfolio of assets.

As referred to earlier, any investment risk is the variability of return on a stock, assets or a portfolio. It
is measured by standard deviation of the return over the Mean for a number of observations.
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Types of Risk
Summary

I II

Systematic Unsystematic

(Market) Company Risk)

Examples Examples

Interest Rate Risk Labour Troubles

Market Risk Liquidity Problems

Inflation Risk Raw Materials Risks

Demand and Government Policy Financial Risks

International Factors Management Problems

Measurement of Risk (Example)
Standard deviation to be calculated: Average in Mean Observations: 10% – 5% 20% 35% – 10% = 10%

will be their mean

Deviation from the Mean Square of Deviation

10 – 10 = 0 0

–5 – 10 = 15 225

+20 – 10 = 10 100

+35 – 10 = 25 625

–10 – 10 = 20 400

d2 = 1350

Standard Deviation = 
2 1350

16.43
5 5
d

 

Scrip Deviation = 16.43

Market Deviation = 10.40

Total Risk
16.43

1.58
10.40

 

Portfolio Risk
When two or more securities or assets are combined in a portfolio their covariance or interactive risk is

to be considered. Thus if the returns on two assets move together, their covariance is positive and the risk is
more on  such portfolio. If on the other hand, the returns move independently or in opposite directions, the
covariance is negative and the risk in total will be lower.

Mathematically the covariance is defined as

   
N

1

1
Cov  Y R R R R

N i
x x y y


   

Where Rx is return on security x, Ry return security Y, and Rx and Ry are expected returns on them
respectively and N is the number of observations.
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The coefficient of correlation is another measure designed to indicate the similarity or dissimilarity in the
behaviour of two variables. We define the coefficient of correlation of x and y as

Cov 
Y Y =

O  X O
xy

x y


where

Cov xy is the covariance between x and y and Ox is the standard deviation of x and Oy is the standard
deviation of y.

Example

Return Expected Variance
Return

I Stock x 7 9 –2

13 9 +4

Product –2 x 4 = 8

II Stock x 11 9 +2

Stock y 5 9 –4

Product –8

Where, N = 2 The covariance equation is as follows:

Cov  1
(7 9) (13 9) (11 9) (5 9)

2
     

 1 16
( 8) ( 8) 8

2 2


      

The coefficient of correlation between two securities is – 1.0, it is perfect negative correlation. If it is
+ 1.0 it is perfect positive correlation. If the coefficient is ‘O’ then the returns are said to be independent. To
sum up, correlation between two securities depend (a) on covariance between them, and (b) the standard
deviation of each. In Markowitz Model, we need to have inputs of expected return, risks measured by standard
deviation of returns and the covariance between the returns on assets considered.

1.4. EFFICIENT MARKET HYPOTHESIS (EMH)
Definition: A financial market is (information ally) efficient when market prices reflect all available

information about value.

A precise definition needs to answer two questions:

(1) What is “all available information”?
(2) What does it mean to “reflect all available information”?
Answer:
(1) All available information includes:

 Past prices – Weak form.
 Public information (prices, news) – Semi-Strong Form.
 All information including inside information – Strong Form.

(2) “Prices reflect all available information” means that financial transactions at market prices, using
the available information, are zero NPV activities.

Question: Why should prices reflect available information?

Answer: If not, there would be positive NPV trades.



18  Behavioural Finance

Example. Suppose that Merck announces a new allergy drug that could completely prevent hay-fever.
How should the share price of Merck react to this news?

Consider three hypothetical paths for price adjustments:

(1) Increase immediately to a new equilibrium level
(2) Increase gradually to the new equilibrium level
(3) First over-shoot and then settle back to new equilibrium level.

Empirical Tests of EMH
Supportive Evidence

(1) Weak form of EMH is supported by the data.
– Technical trading rules are not consistently profitable.
– Serial correlation in daily stock returns is close to zero.

(2) Semi-strong form of EMH is generally supported by the data.
– Prices react to news quickly.

Day relative to announcement
–10 – 8 – 6 – 4 – 2 0 2 4 6 8 1 0

Efficient market
reaction Uncler-reaction

Over-reaction
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Cumulative Abnormal Returns (CAR) before and after Dividend Announcements

Source: A. Keown and J. Pinkerton, “Merger Announcements and Insider Trading Activity,” Journal of Finance
(1981).

(3) Strong-form of EMH has mixed evidence:
– Money managers cannot consistently outperform.

Mutual Fund Performance (Gross of Expenses)

Source: M. Jensen, “Risks, the Pricing of Capital Assets, and the Evaluation of Investment Performance,”
Journal of Business (April 1969).

10 years 1955-1964

Average return (%)

.00 .30 .60 .90 1.20 1.50 1.80

13.8

11.5

9.2

6.9

4.6

2.3

0

rf

M = S&P 500

Beta

+ = Growth
y = Growth-income
X = Income-growth
x = Income
z = Balanced

CAR (%)
0.15

–0.37

–0.90

–0.43

–1.96

–2.49

–3.02

–3.55

–4.08

–4.61
–10.8 –3 AD 2 7 10

A Dividend decrease

Day relative to the announcement 
date of dividends

CAR (%)
1.04

0.91

0.78

0.65

0.52

0.39

0.26

0.13

0

–0.13
–10.8 –3 AD 2 7 10

B Dividend decrease

Day relative to the announcement 
date of dividends
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Performance of Performance of Average Equity Mutual Funds

Inside-trading is not profitable – or is it?

Cumulative Abnormal Return (CAR) of Insider Trading

Source: L. Meulbroek, “An Empirical Analysis of Illegal Insider Trading,” Journal of Finance (December 1992).

Type of inside information N Insider holding period CAR over holding

(# of trading days) period (%)

Takeover related 145 12.5 29.9

(1.4) (1.5)

Negative earnings 12 18.4 30.0

(7.6) (4.7)

Positive earnings 3 21.3 3.3

(11.2) (4.2)

Bankruptcy 10 26.4 73.9

(14.6) (12.0)

Misc. good news 11 11.2 34.8

(7.7) (6.9)

Misc. bad news 2 10.0 28.1

(7.0) (2.5)

Total 183 13.7 32.2

(1.6) (1.7)

Notes: The insider holding period begins with the first insider purchase or sale, and ends when the insider
information becomes public. Standard errors are in parentheses.

Total Return (%)

Average fund

Wilshire 5000

Wilshire 5000
Average fund

Annual

12.97

11.871,967
2,592
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Misinterpretation of Efficient Market Hypothesis
Efficient market hypothesis is frequently misinterpreted because of the following:

(i) One common error is to think for perfect forecasting ability. In fact it implies that prices reflect
all available information. In the same context some have suggested that prices cannot represent
fair value because they go up and down. The reason is that future is so uncertain and people are
so often surprised that prices fluctuate.

(ii) The inability of institutions to achieve superior portfolio performance is an indication that their
portfolio managers are incompetent. This is not correct. Market efficiency exists only because
competition is keen and managers are doing their job.

(iii) Another error is to think that the random behaviour of stock prices implies that the stock is
irrational. Randomness and irrationality are not synonymous. Stock price changes are random
because investors are rational and competitive.

Implications of EMH
(1) Trust market prices:

 Buying and selling assets are zero NPV activities.
 Market prices give best estimate of value for projects.
 Firms receive “fair” value for securities they issue.

(2) Read into prices:
 If market price reflects all available information, we can extract information from prices.

(3) There are no financial illusions:
 Market price reflects value only from an asset’s payoff.
 It is not easy to trick the market.

(4) Value comes from economic rents such as
– Superior information
– Superior technology
– Access to cheap resources etc.

1.5. TECHNICAL ANALYSIS

Introduction to Technical Analysis
The methods used to analyse securities and make investment decisions fall into two very broad

categories: fundamental analysis and technical analysis. Fundamental analysis involves analysing the
characteristics of a company in order to estimate its value. Technical analysis takes a completely different
approach; it does not care about the “value” of a company or a commodity. Technicians (sometimes called
chartists) are only interested in the price movements in the market. Despite all the fancy and exotic tools it
employs, technical analysis studies supply and demand in a market in an attempt to determine what direction,
or trend, will continue in the future. In other words, technical analysis attempts to understand the emotions in
the market by studying the market itself, as opposed to its components. If you understand the benefits and
limitations of technical analysis, it can give you a new set of tools or skills that will enable you to be a better
trader or investor.

The Basic Assumptions
What Is Technical Analysis? Technical analysis is a method of evaluating securities by analysing the

statistics generated by market activity, such as past prices and volume. Technical analysts do not attempt to
measure a security’s intrinsic value, but instead use charts and other tools to identify patterns that can
suggest future activity. Just as there are many investment styles on the fundamental side, there are also many
different types of technical traders. Some rely on chart patterns, others use technical indicators and oscillators,
and most use some combination of the two. In any case, technical analysts’ exclusive use of historical price
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and volume data is what separates them from their fundamental counterparts. Unlike fundamental analysts,
technical analysts do not care whether a stock is undervalued — the only thing that matters is a security’s
past trading data and what information this data can provide about where the security might move in the
future. The field of technical analysis is based on three assumptions:

(1) Market discounts everything.
(2) Price moves in trends.
(3) History tends to repeat itself.

(1) The Market Discounts Everything: A major criticism of technical analysis is that it only considers
price movement, ignoring the fundamental factors of the company. However, technical analysis assumes that,
at any given time, a stock’s price reflects everything that has or could affect the company — including
fundamental factors. Technical analysts believe that the company’s fundamentals, along with broader economic
factors and market psychology, are all priced into the stock, removing the need to actually consider these
factors separately. This only leaves the analysis of price movement, which technical theory views as a
product of the supply and demand for a particular stock in the market.

(2) Price Moves in Trends: In technical analysis, price movements are believed to follow trends. This
means that after a trend has been established, the future price movement is more likely to be in the same
direction as the trend than to be against it. Most technical trading strategies are based on this assumption.

(3) History Tends To Repeat Itself: Another important idea in technical analysis is that history tends to
repeat itself, mainly in terms of price movement. The repetitive nature of price movements is attributed to
market psychology; in other words, market participants tend to provide a consistent reaction to similar market
stimuli over time. Technical analysis uses chart patterns to analyse market movements and understand trends.
Although many of these charts have been used for more than 100 years, they are still believed to be relevant
because they illustrate patterns in price movements that often repeat themselves.

Not Just for Stocks: Technical analysis can be used on any security with historical trading data. This
includes stocks, futures and commodities, fixed-income securities, forex, etc. In fact, technical analysis is more
frequently associated with commodities and forex, where the participants are predominantly traders.

Fundamental Vs. Technical Analysis
Technical analysis and fundamental analysis are two main schools of thought in financial markets.

Technical analysis looks at the price movement of a security and uses this data to predict its future price
movements. Fundamental analysis, on the other hand, looks at economic factors, known as fundamentals. Let
us observe how these two approaches differ, the criticisms against technical analysis and how technical and
fundamental analysis can be used together to analyse securities.

The Differences
Charts vs. Financial Statements: At the most basic level, a technical analyst approaches a security from

the charts, while a fundamental analyst starts with the financial statements.

By looking at the balance sheet, cash flow statement and income statement, a fundamental analyst tries
to determine a company’s value. In financial terms, an analyst attempts to measure a company’s intrinsic
value. In this approach, investment decisions are fairly easy to make — if the price of a stock trades below its
intrinsic value, it is a good investment. Although this is an oversimplification (fundamental analysis goes
beyond just the financial statements), this simple tenet holds true. Technical traders, on the other hand,
believe there is no reason to analyse a company’s fundamentals because these are all accounted for in the
stock’s price. Technicians believe that all the information they need about a stock can be found in its charts.
Time Horizon fundamental analysis takes a relatively long-term approach to analysing the market compared to
technical analysis. While technical analysis can be used on a timeframe of weeks, days or even minutes,
fundamental analysis often looks at data over a number of years. The different timeframes that these two
approaches use is a result of the nature of the investing style to which they each adhere. It can take a long time
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for a company’s value to be reflected in the market, so when a fundamental analyst estimates intrinsic value,
a gain is not realised until the stock’s market price rises to its “correct” value. This type of investing is called
value investing and assumes that the short-term market is wrong, but that the price of a particular stock will
correct itself over the long run. This “long run” can represent a timeframe of as long as several years, in some
cases.

Furthermore, the numbers that a fundamentalist analyses are only released over long periods of time.
Financial statements are filed quarterly and changes in earnings per share do not emerge on a daily basis like
price and volume information. Fundamentals are the actual characteristics of a business. New management
cannot implement sweeping changes overnight and it takes time to create new products, marketing campaigns,
supply chains etc. Part of the reason that fundamental analysts use a long-term timeframe, therefore, is
because the data they use to analyse a stock is generated much more slowly than the price and volume data
used by technical analysts.

Trading Versus Investing: Not only is technical analysis more short term in nature than fundamental
analysis, but the goals of a purchase (or sale) of a stock are usually different for each approach. In general,
technical analysis is used for a trade, whereas fundamental analysis is used to make an investment. Investors
buy assets they believe can increase in value, while traders buy assets they believe they can sell to somebody
else at a greater price. The line between a trade and an investment can be blurry, but it does characterise a
difference between the two schools.

The Critics: Some critics see technical analysis as a form of black magic. In fact, technical analysis has
only recently begun to enjoy some mainstream credibility. While most analysts on Wall Street focus on the
fundamental side, just about any major brokerage now employs technical analysts as well. Much of the
criticism of technical analysis has its roots in academic theory — specifically the efficient market hypothesis
(EMH). This theory says that the market’s price is always the correct one — any past trading information is
already reflected in the price of the stock and, therefore, any analysis to find undervalued securities is useless.
There are three versions of EMH. In the first, called weak form efficiency, all past price information is already
included in the current price. According to weak form efficiency, technical analysis cannot predict future
movements because all past information has already been accounted for and, therefore, analysing the stock’s
past price movements will provide no insight into its future movements. In the second, semi-strong form
efficiency, fundamental analysis is also claimed to be of little use in finding investment opportunities. The
third is strong form efficiency, which states that all information in the market is accounted for in a stock’s price
and neither technical nor fundamental analysis can provide investors with an edge. The vast majority of
academics believe in at least the weak version of EMH, therefore, from their point of view, if technical analysis
works, market efficiency will be called into question.

Can They Co-Exist?: Although technical analysis and fundamental analysis are seen by many as polar
opposites — the oil and water of investing — many market participants have experienced great success by
combining the two. For example, some fundamental analysts use technical analysis techniques to figure out
the best time to enter into an undervalued security.  Many times, this situation occurs when the security is
severely oversold. By timing entry into a security, the gains on the investment can be greatly improved.
Alternatively, some technical traders might look at fundamentals to add strength to a technical signal. For
example, if a sell signal is given through technical patterns and indicators, a technical trader might look to
reaffirm his or her decision by looking at some key fundamental data. Oftentimes, having both the fundamentals
and technicals on your side can provide the best-case scenario for a trade. While mixing some of the components
of technical and fundamental analysis is not well received by the most devoted groups in each school, there
are certainly benefits to at least understanding both schools of thought.

The Use Of Trend
One of the most important concepts in technical analysis is that of trend. The meaning in finance isn’t

all that different from the general definition of the term — a trend is really nothing more than the general
direction in which a security or market is headed. Take a look at the chart below:
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It isn’t hard to see that the trend in Figure 1 is up. However, it’s not always this easy to see a trend:

There are many ups and downs in this chart, but there isn’t a clear indication of which direction this
security is headed.

 A More Formal Definition: Unfortunately, trends are not always easy to see. In other words, defining
a trend goes well beyond the obvious. In any given chart, you will probably notice that prices do not tend to
move in a straight line in any direction, but rather in a series of highs and lows. In technical analysis, it is the
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‘The information given in the figure is for education only and not meant for investment purposes’
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movement of the highs and lows that constitutes a trend. For example, an uptrend is classified as a series of
higher highs and higher lows, while a downtrend is one of lower lows and lower highs.

Figure  3

Figure 3 is an example of an uptrend. Point 2 in the chart is the first high, which is determined after the
price falls from this point. Point 3 is the low that is established as the price falls from the high. For this to remain
an uptrend, each successive low must not fall below the previous lowest point or the trend is deemed a
reversal.

Types of Trend: There are three types of trend:

 Uptrends
 Downtrends
 Sideways/Horizontal Trends

As the names imply, when each successive peak and trough is higher, it is referred to as an upward
trend. If the peaks and troughs are getting lower, it is a downtrend. When there is little movement up or down
in the peaks and troughs, it is a sideways or horizontal trend. If you observe technically, a sideways trend is
actually not a trend on its own, but a lack of a well-defined trend in either direction. In any case, the market can
really only trend in these three ways: up, down or nowhere. (For more insight, see Peak-And-Trough Analysis.)

Trend Lengths: Along with these three trend directions, there are three trend classifications. A trend of
any direction can be classified as a long-term trend, intermediate trend or a short-term trend. In terms of the
stock market, a major trend is generally categorised as one lasting longer than a year. An intermediate trend is
considered to last between one and three months and a near-term trend is anything less than a month. A long-
term trend is composed of several intermediate trends, which often move against the direction of the major
trend. If the major trend is upward and there is a downward correction in price movement followed by a
continuation of the uptrend, the correction is considered to be an intermediate trend. The short-term trends
are components of both major and intermediate trends. Take a look a Figure 4 to get a sense of how these three
trend lengths might look.

When analysing trends, it is important that the chart is constructed to best reflect the type of trend
being analysed. To help identify long-term trends, weekly charts or daily charts spanning a five-year period
are used by chartists to get a better idea of the long-term trend. Daily data charts are best used when analysing
both intermediate and short-term trends. It is also important to remember that longer the trend, the more
important it is; for example, a one-month trend is not as significant as a five-year trend.
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Trendlines
A trendline is a simple charting technique that adds a line to a chart to represent the trend in the market

or a stock. Drawing a trendline is as simple as drawing a straight line that follows a general trend. These lines
are used to clearly show the trend and are also used in the identification of trend reversals. As you can see in
Figure 5, an upward trendline is drawn at the lows of an upward trend. This line represents the support the
stock has every time it moves from a high to a low. Notice how the price is propped up by this support. This
type of trendline helps traders to anticipate the point at which a stock’s price will begin moving upwards
again. Similarly, a downward trendline is drawn at the highs of the downward trend. This line represents the
resistance level that a stock faces every time the price moves from a low to a high.

Figure  5
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 “MetaStock is a proprietary computer program originally released by Computer Asset Management in 1985 It is used
for carting and technical analysis of stock prices. The information given in the figure is for education only and not meant for
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Channels: A channel, or channel lines, is the addition of two parallel trendlines that act as strong areas
of support and resistance. The upper trendline connects a series of highs, while the lower trendline connects
a series of lows. A channel can slope upward, downward or sideways but, regardless of the direction, the
interpretation remains the same. Traders will expect a given security to trade between the two levels of
support and resistance until it breaks beyond one of the levels, in which case traders can expect a sharp move
in the direction of the break. Along with clearly displaying the trend, channels are mainly used to illustrate
important areas of support and resistance.

Figure  6

Figure 6 illustrates a descending channel on a stock chart; the upper trendline has been placed on the
highs and the lower trendline is on the lows. The price has bounced off of these lines several times, and has
remained range-bound for several months. As long as the price does not fall below the lower line or move
beyond the upper resistance, the range-bound downtrend is expected to continue.

The Importance of Trend: It is important to be able to understand and identify trends so that you can
trade with rather than against them. Two important sayings in technical analysis are “the trend is your friend”
and “don’t buck the trend,” illustrating how important trend analysis is for technical traders.

Support and Resistance
Once you understand the concept of a trend, the next major concept is that of support and resistance.

You will often hear technical analysts talk about the ongoing battle between the bulls and the bears, or the
struggle between buyers (demand) and sellers (supply). This is revealed by the prices a security seldom
moves above (resistance) or below (support).

As you can see in Figure 7, support is the price level through which a stock or market seldom falls
(illustrated by the blue arrows). Resistance, on the other hand, is the price level that a stock or market seldom
surpasses (illustrated by the red arrows).

Why Does it Happen?: These support and resistance levels are seen as important in terms of market
psychology and supply and demand. Support and resistance levels are the levels at which a lot of traders are
willing to buy the stock (in the case of a support) or sell it (in the case of resistance). When these trendlines
are broken, the supply and demand and the psychology behind the stock’s movements is thought to have
shifted, in which case new levels of support and resistance will likely be established.
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Round Numbers and Support and Resistance: One type of universal support and resistance that tends
to be seen across a large number of securities is round numbers. Round numbers like 10, 20, 35, 50, 100 and
1,000 tend be important in support and resistance levels because they often represent the major psychological
turning points at which many traders will make buy or sell decisions. Buyers will often purchase large amounts
of stock once the price starts to fall toward a major round number such as $50, which makes it more difficult for
shares to fall below the level. On the other hand, sellers start to sell off a stock as it moves toward a round
number peak, making it difficult to move past this upper level as well. It is the increased buying and selling
pressure at these levels that makes them important points of support and resistance and, in many cases, major
psychological points as well.

Role Reversal: Once a resistance or support level is broken, its role is reversed. If the price falls below
a support level, that level will become resistance. If the price rises above a resistance level, it will often become
support. As the price moves past a level of support or resistance, it is thought that supply and demand has
shifted, causing the breached level to reverse its role. For a true reversal to occur, however, it is important that
the price makes a strong move through either the support or resistance.

Figure  7
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For example, as you can see in Figure 8, the dotted line is shown as a level of resistance that has
prevented the price from heading higher on two previous occasions (Points 1 and 2). However, once the
resistance is broken, it becomes a level of support (shown by Points 3 and 4) by propping up the price and
preventing it from heading lower again. Many traders who begin using technical analysis find this concept
hard to believe and do not realise that this phenomenon occurs rather frequently, even with some of the most
well-known companies. For example, as you can see in Figure 3, this phenomenon is evident on the Wal-Mart
Stores Inc. (WMT) chart between 2003 and 2006. Notice how the role of the $51 level changes from a strong
level of support to a level of resistance.

Figure  9

In almost every case, a stock will have both a level of support and a level of resistance and will trade in
this range as it bounces between these levels. This is most often seen when a stock is trading in a generally
sideways manner as the price moves through successive peaks and troughs, testing resistance and support.

The Importance of Support and Resistance: Support and resistance analysis is an important part of
trends because it can be used to make trading decisions and identify when a trend is reversing. For example,
if a trader identifies an important level of resistance that has been tested several times but never broken, he or
she may decide to take profits as the security moves toward this point because it is unlikely that it will move
past this level.

Support and resistance levels both test and confirm trends and need to be monitored by anyone who
uses technical analysis. As long as the price of the share remains between these levels of support and
resistance, the trend is likely to continue. It is important to note, however, that a break beyond a level of
support or resistance does not always have to be a reversal. For example, if prices moved above the resistance
levels of an upward trending channel, the trend has accelerated, not reversed. This means that the price
appreciation is expected to be faster than it was in the channel. Being aware of these important support and
resistance points should affect the way that you trade a stock. Traders should avoid placing orders at these
major points, as the area around them is usually marked by a lot of volatility. If you feel confident about making
a trade near a support or resistance level, it is important that you follow this simple rule: do not place orders
directly at the support or resistance level. This is because in many cases, the price never actually reaches the
whole number. So if you are bullish on a stock that is moving toward an important support level, do not place
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the trade at the support level. Instead, place it above the support level, but within a few points. On the other
hand, if you are placing stops or short selling, set up your trade price at or below the level of support.

The Importance of Volume
To this point, we have only discussed the price of a security. While price is the primary item of concern

in technical analysis, volume is also extremely important.

What is Volume?: Volume is simply the number of shares or contracts that trade over a given period of
time, usually a day. The higher the volume, the more active the security. To determine the movement of the
volume (up or down), chartists look at the volume bars that can usually be found at the bottom of any chart.
Volume bars illustrate how many shares have traded per period and show trends in the same way that prices
do.

Figure  10

Why Volume is Important?: Volume is an important aspect of technical analysis because it is used to
confirm trends and chart patterns. Any price movement up or down with relatively high volume is seen as a
stronger, more relevant move than a similar move with weak volume. Therefore, if you are looking at a large
price movement, you should also examine the volume to see whether it tells the same story. Say, for example,
that a stock jumps 5% in one trading day after being in a long downtrend. Is this a sign of a trend reversal?
This is where volume helps traders. If volume is high during the day relative to the average daily volume, it is
a sign that the reversal is probably for real. On the other hand, if the volume is below average, there may not
be enough conviction to support a true trend reversal. Volume should move with the trend. If prices are
moving in an upward trend, volume should increase (and vice versa). If the previous relationship between
volume and price movements starts to deteriorate, it is usually a sign of weakness in the trend. For example, if
the stock is in an uptrend but the up trading days are marked with lower volume, it is a sign that the trend is
starting to lose its legs and may soon end. When volume tells a different story, it is a case of divergence, which
refers to a contradiction between two different indicators. The simplest example of divergence is a clear
upward trend on declining volume.
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Volume and Chart Patterns: The other use of volume is to confirm chart patterns. Patterns such as head
and shoulders, triangles, flags and other price patterns can be confirmed with volume. In most chart patterns,
there are several pivotal points that are vital to what the chart is able to convey to chartists. Basically, if the
volume is not there to confirm the pivotal moments of a chart pattern, the quality of the signal formed by the
pattern is weakened.

Volume Precedes Price: Another important idea in technical analysis is that price is preceded by
volume. Volume is closely monitored by technicians and chartists to form ideas on upcoming trend reversals.
If volume is starting to decrease in an uptrend, it is usually a sign that the upward run is about to end. Now that
we have a better understanding of some of the important factors of technical analysis, we can move on to
charts, which help to identify trading opportunities in prices movements.

What Is A Chart?
In technical analysis, charts are similar to the charts that you see in any business setting. A chart is

simply a graphical representation of a series of prices over a set time frame. For example, a chart may show a
stock’s price movement over a one-year period, where each point on the graph represents the closing price for
each day the stock is traded:

Figure 11 provides an example of a basic chart. It is a representation of the price movements of a stock
over a 1.5-year period. The bottom of the graph, running horizontally (x-axis), is the date or time scale. On the
right hand side, running vertically (y-axis), the price of the security is shown. By looking at the graph we see
that in October 2004 (Point 1), the price of this stock was around $245, whereas in June 2005 (Point 2), the
stock’s price is around $265. This tells us that the stock has risen between October 2004 and June 2005.

Chart Properties: There are several things that you should be aware of when looking at a chart, as
these factors can affect the information that is provided. They include the time scale, the price scale and the
price point properties used. The time scale refers to the range of dates at the bottom of the chart, which can
vary from decades to seconds. The most frequently used time scales are intraday, daily, weekly, monthly,
quarterly and annually. The shorter the time frame, the more detailed the chart. Each data point can represent
the closing price of the period or show the open, the high, the low and the close depending on the chart used.
Intraday charts plot price movement within the period of one day. This means that the time scale could be as

Figure  11
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