




































































































 It can be used to analysis the movement of entire market as well as individual stock prices.

 200 days or 53 weeks moving average is the most popular in analysis of market trend.

 A 200 days moving average is calculated as follows:

Step 1 – Add all stock prices for first 200 days and then divide it by 200 to calculate simple
average of 200 stock prices.

Step 2 – This average shall be kept in the middle i.e., 100.5th day.

Step 3 – Drop the first stock price and take one more stock price from below and calculate the
average stock price of these 200 observations.

Step 4 – The average is placed at the center i.e., 101.5th day.

Step 5 – This process is continued.



 The moving average is compared with the index line (stock price line) to buy or
sell signals. Two basic rules are –

When the market price line cuts the moving average line from below it is a BUY
SIGNAL.
When the market price line cuts the moving average line from above, it implies

bearish trend will soon set in. Hence, it is regarded as a SELL SIGNAL.

BUY OR SELL SIGNAL USING SMA



Day Index Value Day Index Value

1 7000 16 8150

2 7200 17 8000

3 6900 18 7960

4 7100 19 7865

5 7400 20 7764

6 7500 21 7653

7 7700 22 7539

8 6900 23 7500

9 7300 24 7498

10 7600 25 7640

11 7700 26 7780

12 7800 27 7642

13 8000 28 7534

14 8120 29 7432

15 8200 30 7325



Day Index Value 7-day SMA Day Index Value 7-day SMA

1 7000 16 8150 7817.143

2 7200 17 8000 7938.571

3 6900 18 7960 7995.714

4 7100 19 7865 8032.857

5 7400 20 7764 8042.143

6 7500 21 7653 8008.429

7 7700 22 7539 7941.714

8 6900 7257.143 23 7500 7847.286

9 7300 7242.857 24 7498 7754.429

10 7600 7257.143 25 7640 7682.714

11 7700 7357.143 26 7780 7637

12 7800 7442.857 27 7642 7624.857

13 8000 7500 28 7534 7607.429

14 8120 7571.429 29 7432 7590.429

15 8200 7631.429 30
31

7325 7575.143
7550.143



 Exponential Moving Average (EMA) is like Simple Moving Average (SMA),
measuring trend direction over a period.

 However, SMA simply calculates an average of price data, EMA applies more
weight to data that is more current.

 Because of its unique calculation, EMA will follow prices more closely than a
corresponding SMA.

 When EMA rises ---- you may want to consider buying when prices dip near or
just below the EMA (cut from below).

 When EMA falls ---- you may consider selling when prices rally towards or just
above the EMA (cut from above)



 EMA uses the previous EMA value in its calculation.

EMA = Price (t) * k + EMA (y) * (1 – k)

Where;

t = today

y = yesterday

k = 2 ÷ (N + 1)

N = number of days in EMA



Day Price Day Price

1 60.33 11 57.15

2 59.44 12 57.32

3 59.38 13 57.65

4 59.38 14 56.14

5 59.22 15 55.31

6 59.88 16 55.86

7 59.55 17 54.92

8 59.50 18 53.74

9 58.66 19 54.80

10 59.05 20 54.86



Day Price Previous 
EMA

10-day 
EMA

Day Price Previous 
EMA

10-day 
EMA

1 60.33 11 57.15 59.439 59.023

2 59.44 12 57.32 59.023 58.713

3 59.38 13 57.65 58.713 58.520

4 59.38 14 56.14 58.520 58.087

5 59.22 15 55.31 58.087 57.582

6 59.88 16 55.86 57.582 57.269

7 59.55 17 54.92 57.269 56.842

8 59.50 18 53.74 56.842 56.278

9 58.66 19 54.80 56.278 56.009

10 59.05 59.439 20 54.86 56.009 55.800



EMA = Price (t) * k + EMA (y) * (1 – k)

N = 10

k = 2 ÷ (N + 1) = 2 ÷ (10 + 1) = 0.181

EMA (11th day):

Price (t) = Price on 11th day = 57.15

EMA (y) = 59.439 (first EMA shall be SMA)

So, EMA (11th day) = 57.15 * 0.181 + 59.439 (1 – 0.181) = 10.343 + 48.680 = 59.023

EMA (12th day):

Price (t) = price on 12th day = 57.32

EMA (y) = 59.023

So, EMA (12th day) = 57.32 * 0.181 + 59.023 (1 – 0.181) = 10.374 + 48.339 = 58.713



 Oscillators are momentum indicators use in technical analysis whose fluctuations are bounded
by some upper and lower band.

 When oscillators value approach these bands, they give overbought or oversold signals to
traders.

 Oscillators are usually combined with moving average indicators to signal trends.

 Most used oscillators are stochastic oscillators, relative strength index (RSI), rate of change
(ROC) and money flow (MFI).

 When investors use oscillators, two values are picked – one shall be higher value and the other
being lower value.

 When oscillators oscillates towards the higher value – it indicates overbought situation. It
means the buying volume has been diminishing for several trading days, which means traders
may start to sell their shares.

 When oscillators oscillates toward the lower value – it indicates oversold situation. It
means has been sold for an extended period and traders may be enticed to buy it.

 A technician will rely on oscillators when the charts are not showing a definite trend in either
direction.



 The Rate-of-Change (ROC) indicator, which is also referred to as simply Momentum, is a pure
momentum oscillator that measures the percent change in price from one period to the next.

 The ROC calculation compares the current price with the price “n” periods ago.

 When plotted it forms an oscillator that fluctuates above and below the zero line as the Rate-of-
Change moves from positive to negative.

 ROC is used in technical analysis set against a zero-level midpoint.

 A rising ROC above zero typically confirms an uptrend while falling ROC below zero indicates
a downtrend.

 When price is consolidating, the ROC will hover near zero.

ROC = Closing Price p – Closing Price p-n * 100

Closing Price p-n

Where;

Closing Price p = Closing price of most recent period

Closing price p-n = Closing price n periods before most recent period



ROC = Closing Price p – Closing Price p-n * 100

Closing Price p-n

 Closing Price p = 10

 Closing price p-n = 7

ROC = 10 – 7 * 100

7

= 3/7 * 100 = 42.857





 The Relative Strength Index (RSI), developed by J. Welles Wilder, is a momentum
oscillator that measures the speed and change of price movements.

 The relative strength index (RSI) is also a momentum indicator used in technical
analysis that measures the magnitude of recent price changes to evaluate
overbought or oversold conditions in the price of a stock or other asset.

 The RSI is displayed as an oscillator (a line graph that moves between two extremes)
and can have a reading from 0 to 100.

 The RSI provides technical traders with signals about bullish and bearish price
momentum, and it is often plotted beneath the graph of an asset’s price.

 An asset is usually considered overbought when the RSI is above 70% and oversold
when it is below 30%.



 The RSI is computed with a two-part calculation that starts with the following
formula:

RSI (step one) = 100 − [100 ÷ (1+Average gain/Average loss)]

The average gain or loss used in the calculation is the average percentage gain or
loss during a look-back period. The standard is to use 14 periods to calculate the
initial RSI value.

For example, imagine the market closed higher seven out of the past 14 days with an
average gain of 1%. The remaining seven days all closed lower with an average loss
of −0.8%. The calculation for the first part of the RSI would look like the following
expanded calculation:

RSI (step one) = 100 – [ 100 ÷ 1 + (1%/14)/(0.8%/14)] = 55.55



 Once there are 14 periods of data available, the second part of the RSI formula can
be calculated.The second step of the calculation smooths the results.

RSI (step two) = 100 – [ 100 ÷ 1 + (Previous average gain * 13) + Current gain/ 
(Previous average loss * 13) + Current loss) ]

Using the formulas above, the RSI can be calculated, where the RSI line can then be
plotted beneath an asset’s price chart.

The RSI will rise as the number and size of positive closes increase, and it will fall as
the number and size of losses increase.





 On-balance volume (OBV) is a technical trading momentum indicator that uses volume flow to
predict changes in stock price.

 Joseph Granville first developed the OBV metric, and that volume was the key force behind
markets and designed OBV to project when major moves in the markets would occur based
on volume changes.

 The OBV is a cumulative total of volume (positive and negative). There are three rules
implemented when calculating the OBV. They are:

If today's closing price > than yesterday's closing price, then:

Current OBV = Previous OBV + today's volume

If today's closing price < than yesterday's closing price, then:

Current OBV = Previous OBV - today's volume

If today's closing price = yesterday's closing price, then:

Current OBV = Previous OBV



 Granville went on to explain his theory by stating that when volume increased or
decreased dramatically without any significant change in the issue's price, then at
some point the price would "spring" upward or downward.

 Many traders simply use the on-balance volume indicator as a confirming technical
indicator of a stock’s price trend. For example, when a stock is steadily rising in
price, traders monitoring the on-balance volume indicator will expect to see it
rising as well.

 For example, if a stock’s price continues to rise, but the on-balance volume
indicator begins to decline, that may be interpreted that the previous buying
momentum in the stock is beginning to wane (decrease). The stock price may
soon peak and turn to the downside.



Day Closing Price Volume

1 10 25,200

2 10.15 30,000

3 10.17 25,600

4 10.13 32,000

5 10.11 23,000

6 10.15 40,000

7 10.20 36,000

8 10.20 20,500

9 10.22 23,000

10 10.21 27,500



Day Closing Price Volume Calculations OBV

1 10 25,200 25,200

2 10.15 30,000 25,200 + 30,000 55,200

3 10.17 25,600 55,200 + 25,600 80,800

4 10.13 32,000 80,800 – 32,000 48,800

5 10.11 23,000 48,800 – 23,000 25,800

6 10.15 40,000 25,800 + 40,000 65,800

7 10.20 36,000 65,800 + 36,000 1,01,800

8 10.20 20,500 Current OBC = 
Previous OBC

1,01,800

9 10.22 23,000 1,01,800 + 23,000 1,24,800

10 10.21 27,500 1,24,800 – 27,500 97,300



 The average directional index (ADX) is a technical analysis indicator used to determine the
strength of a trend.
 The trend can be either up or down, and this is shown by two accompanying indicators, the

negative directional indicator (-DI) and the positive directional indicator (+DI).
 It was developed by Welles Wilder.
 ADX fluctuates from 0 to 100. The trend has strength when ADX is above 25; the trend is weak

or the price is trendless when ADX is below 20, according to Wilder.
 If the +DI line crosses above the -DI line and the ADX is above 20, or ideally above 25, then that

is a potential signal to buy.
 On the other hand, if the -DI crosses above the +DI, and the ADX is above 20 or 25, then that is an

opportunity to enter a potential short trade (a trading technique in which an investor sells a
security with plans to buy it later anticipating the price of a security will fall in the short term).
 If +DI is higher than -DI, the pressure in price is more upward, indicating a buying signal, and if -

DI is higher, the pressure in price is more downward, indicating a selling signal.
 ADX does NOT determine whether the trend is bullish or bearish. Rather, it merely measures

the strength of the current trend.



ADX   Value Indication

Rising Strengthening trend

Falling Weakening trend

Below 20 Weak trend

Between 20 and 40 Strong trend

Above 40 Extreme trend







Module 3 – Efficient Market 
Hypothesis



Random Walk Theory
• Random walk theory (hypothesis) is based on the premise that stock prices follow

a random walk i.e., successive changes of prices are random and unpredictable.

• It implies that the successive price changes are unrelated or independent of each
other.

• One cannot predict tomorrows’ price on the basis of todays or yesterdays’ price
or past prices.

• It does not mean that market is irrational. If prices are determined rationally then
only the new information will cause them to change.

• So, Random walk would always be natural result of prices that always reflect full
current information.

• If stock prices are predictable that shows market inefficiency and investors
irrationality.



• The random walk model can be given below as:

Pt = Pt-1 + Et

Where;

Pt = Price in period t

Pt-1 = Price in period t-1

Et = A random term which is unpredictable



Efficient Market Hypothesis
• Efficient Market Hypothesis implies that a security prices reflect all

available information and adjust rapidly to the inflow of new
information.

• So, a security prices changes only in case of inflow of “new’
information.

• Since inflow of new information is unpredictable, security price
changes cannot be predicted.

• If new information happens to be good – then security prices will
adjust upward immediately.

• If new information happens to be bad – then the security prices will
adjust downward instantly.



• Hence, market efficiency is also concerned with speed of adjustment of
security prices to new information.

• The notion that the stock prices fully reflect all available information is
referred to as Efficient Market Hypothesis.

• So, Efficient Market is one which – (a) Stock prices already reflect all available
information and (b) Stock prices rapidly (instantly) adjust to all new
information.

• Basic idea of EMH is that investors are rational and demand and supply
prevailing in the capital market are such that the prevailing market price
happens to be true worth or intrinsic value or fair price of the security.

• Market efficiency requires free flow of information to all market
participants at the same point of time. If the information is asymmetry,
then security prices will not adjust rapidly in case of new information.



Forms of Market Efficiency



I. Weak Form of Market Efficiency

• In a weak form of market efficiency, security prices fully reflect all
past prices and volume information.

• This version of market hypothesis states that the trend analysis is
useless – one cannot predict tomorrow’s price based on previous prices.

• Hence, it assumes that “Stock prices have no memory”.

• Successive price changes are statistically independent and hence
stock prices follow a random walk and are non-stationary.



Implications of Weak form of Market Efficiency

1) If the market is efficient in weak form – then technical analysis becomes a
useless exercise. It is not possible to predict future price movements on basis of
past price and volume data.

2) Investors may still outperform the market and analyze stocks using fundamental
analysis. Therefore, publicly available information such as financial statements,
company reports, and announcements of important events can be used to earn
profit in stock market.

3) Stock prices behave in random way i.e., prices follow a random walk.



II. Semi Strong Form

• This is a second level or form of market efficiency. In semi strong
form, security prices reflect not only past prices and volume
information but also all publicly available information i.e., all
financial and operating information.

• Since security prices are already adjusted for all publicly available
information, one cannot outperform the market using such
information.

• It implies that besides technical analysis, even fundamental analysis
becomes a fruitless exercise in semi-strong market.



Implications of Semi-strong Form of Market Efficiency

1) If the market is efficient in semi-strong form, then besides technical analysis,
fundamental analysis also become useless. The market price of a security is
always equal to its intrinsic value as can be calculated using past prices as well as
publicly available information.

2) Only those investors or traders can outperform the market and earn superior
returns who have access to inside or private information.

3) Any news, good or bad, once made public will have an immediate effect on
stock prices. Hence such a news cannot be used to earn to superior returns.



III. Strong Form of Market Efficiency

• This is the highest level of market efficiency. In strong form of market
efficiency, security prices reflect all information be it public or
private (i.e., inside information).

• It means that no one, not even insiders can consistently beat the
market or earn superior returns.

• All information about the security is already discounted and reflected
in its price.

• It is only the inflow of “new information” that can change the
security prices.



Implications of EMH
No one can outperform the market on consistent basis over long-term.

 Since there is a random walk in stock prices, technical analysis as well as well as
fundamental analysis become useless.

One cannot yield superior returns based on trend analysis (technical analysis) or
fundamental analysis (EIC analysis).

 Security prices fully reflect all available information, therefore, anytime is a
good time to buy or sell.

The best investment strategy in an efficient market is “Passive Investment
Strategy” rather than ‘Active Management’.

Passive management implies investment in market portfolio or index funds which does
not require analysis of individual securities for selection in portfolio. Active
management means analyzing individual securities for stock selection, building up
optional portfolio and portfolio rebalancing does not yield any superior gains in an
efficient market.



Tests of market Efficiency

The test of market efficiency depends upon which level or form of
market efficiency one want to test for. Therefore, these tests have been
presented in different heads as per weak form, semi-strong form and
strong form of market efficiency.



1. Tests of weak form of market efficiency

• Several statistical tests and techniques are being used by the
researchers to test whether the market is weak form efficiency or not.

• The basic idea here is to check whether the stock price follow a random
walk i.e., whether successive price changes are unrelated and
independent.

• The tests that could be used for same are as follows:
Serial Correlation Test (Autocorrelation Test)
Filter Rules
Runs Test



(1) Serial Correlation Test (Autocorrelation Test) –

The test checks the presence of serial correlation or autocorrelation in
the stock return series.

Serial correlation measures the degree of association between returns
in each period with those in previous period.

Positive serial correlation means that positive returns tend to follow
positive returns and negative returns tend to follow negative returns.

The presence of serial correlation or auto-correlation in return series
implies that the market is weak form inefficient.



(2) Filter Rules –

Weak form of market efficiency requires that the investment strategies based on past
price or volume data (i.e., technical analysis) cannot generate above normal returns
over a long term.

Therefore, filter rules test can be performed to check whether market is weak form
efficient or not.

A filter rule is a filter, usually a percentage which is used by the trader to initiate a
buy or sell decision.

Normally prices of stocks move within a given range i.e., support and resistance
level. Based on this range the filter is decided.

Example: If a stock price moves in a range of Rs. 20 to Rs. 40, then a 10% filter may be
applied. It means that if the price remains within +/- 10% of the lower and upper
price level, no action would be initiated. But when the prices goes beyond this +/-
10%, an action to buy or sell the stock is initiated.

This way several ‘Buy’ and ‘Sell’ signals are generated using filter rules. If these
filters provide the investors with above normal returns, then it implies that the
market is not weak form efficient.



(3) Runs test –

 Runs test can be used to check whether successive price changes are
random or predictable.

 Run is an uninterrupted sequence of price movements in the same
direction.

Example: The price series 20,22,23,25 has only one run because prices are
moving only in the upward direction. On other hand price series
20,22,23,21,20 has two runs – one up to 23 and then decline to 20.

Similarly, one can determine the actual number of runs (R) in each series of
a stock.

Then the actual number of runs can be compared with mean or expected
number of runs ( ) to check whether the two are significantly different or
not.



II. Tests of Semi-strong form of Market Efficiency

• There are two major tests under this which are as follows:

(1) Event Study Methodology –

 This can be used to check the announcement effects of earnings, dividends,
mergers, bonus issue, stock splits, etc. on stock prices and returns.

 The date of such announcement is regarded as the “Event Day” and returns
are examined prior to and after the event day.

 Normally, a test window of +/- 30 days is applied.

If significant abnormal returns are generated over the period surrounding
the event date, then the market is semi strong form efficient.



(2) Test for Market Anomalies –

Many researchers have reported the presence of various CAPM anomalies
such as size effect, P/E effect, value effect, neglected firm effect, etc.

 Besides above, many other anomalies such as seasonality effect, turn of the year
effect, turn of the month effect, holiday effect, day of the week effect, etc. have
been documented for developed as well as developing market.

 The presence of these effects or market anomalies casts doubts on semi-
strong form of market efficiency in these markets because investors can
exploit these effects to earn superior returns.

 It has been widely accepted that once an anomaly is detected it gets
disappeared over a period as arbitrage opportunities arise and everybody in
the market wants to take advantage of the anomaly. This behavior restores
equilibrium and wipes out the anomaly.



III. Test of Strong Form of Market Efficiency
• Although the presence of strong form of market efficiency is a rare

phenomenon even in mature and developed markets, the researchers do test
for it.

• One way to test whether the market is strong form efficiency or not is to
examine the return patterns and trading behaviors of corporate
management, insiders, stock market specialists and mutual funds or large
institutional investors.

• All the investors are expected to have access to superior amount of
information and analysis skills which is not generally available in public
domain.

• If these sets of people can generate significantly higher returns than the
market or general investors, one can conclude that the market is not strong
form efficient.
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