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Chapter 1: Options – A Backgrounder

1.1  Derivative Types

Derivative is a contract that derives its value from the value of an underlying.The underlying 

or a physical commodity. Depending on how the pay offs are structured, it could be a forward, 

future, option or swap.

Both parties to a forward contract are committed. However, forwards are not traded in 

the market.

In a futures contract too, both parties are committed. However, futures are tradable in 

the market.

depending on how the price of the underlying moves. The option buyer pays the option 

writer a premium for entering into the contract.

Unlike futures, where one party’s profit is the counter-party’s loss, the pay offs in an 

option contract are asymmetric. The downside for the option buyer is limited to the 

premium paid; the option seller has an unlimited downside.

Option contracts to buy an underlying are called “call” options; “put” options are contracts 

to sell an underlying.

payments, based on a notional principal. The payments may cover only interest, or 

equity.

etc.) or a derivative (with debt, equity etc. as the underlying). A benefit of derivative is the 

market, than in the underlying cash market. This makes it attractive for speculaters and 

hedgers, besides normal investors.
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1.2  Continuous Compounding

In valuation of many derivative contracts, the concept of continuous compounding is used:

A = P X ern

where,

Rs. 5,000, continuously compounded at 6% for 3 months would be calculated to be Rs. 5,000 

X e(6% X 0.25) i.e. Rs. 5,075.57.

Normal (discrete) compounding with the same parameters would have been calculated as Rs. 

5,000 X (1+6%)0.25 i.e. Rs. 5,073.37.

A corollary of the formula is P = A X e-rn

1.3  Option Valuation

Options can be said to have two values – intrinsic value and time value.

price (S0). The intrinsic value would be equivalent to (S0

0

price (S0 0

0).

option, over its intrinsic value.

Rs. 3. The stock is quoting at Rs. 17.

Time value is Rs. 3 – Rs. 2 i.e. Rs. 1.
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The various factors that affect the value of an option (i.e. the option premium), and the nature 

of their influence on call and put options are given in Table 1.1.

Table 1.1

Option Valuation Parameters

Parameter
Impact on Option Valuationif Parameter is higher

Call Put

Lower Higher

Spot Price Higher Lower

Higher (American Call) Higher (American Put)

Volatility Higher Higher

Interest Rate Higher Lower

Stock Dividend Lower Higher

out of the money, then lower the probability of it becoming in the money.

Higher the spot price, higher the intrinsic value of the call.

therefore, higher the time value for both call and put options.

More the fluctuation, the greater the possibility of the stock touching a price where it 

A call option can be seen as offering leverage – ability to take a large position with small 

fund outflow. Therefore, higher the interest rate, more valuable the option.

After a stock dividend, the stock price corrects downwards. This will reduce the intrinsic 

value of a call option.

Binomial and Black Scholes are two approaches to option valuation that are discussed in 

Chapters 3 and 4 respectively.

1.4  Option Pricing Band

Given their nature, options have a band of realistic values. If the value goes beyond the band, 

then arbitrage opportunities arise. The band is defined as follows:

1.4.1 Upper Bound: Call Option

A call option on a stock represents the right to buy 1 underlying share. If the call option is 

priced higher than the price of the underlying share, then market participants will buy the 
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underlying and write call options to earn riskless profits. Such arbitrage ensures that the price 

of a call option is lesser than or equal to the underlying stock price.

1.4.2 Upper Bound: Put Option

-rT.

1.4.3 Lower Bound: Call Option

A call option cannot be priced lower than the difference between its stock price (S0) and 
-rT).

Suppose a stock is quoting at Rs. 50, while risk-free rate is 8%. A 3-month call on the stock 

 i.e. Rs. 47.05.

The lower bound of the call option ought to be Rs. 50 – Rs. 47.05 i.e. Rs. 2.95.

If it is available at a lower value of Rs. 2.50, then there is an arbitrage opportunity. Investor 

will buy the call and sell the stock. This will provide a cash inflow of Rs. 50 – Rs. 2.50 i.e. Rs. 

47.50. If this is invested for 3 months at the continuous compounded risk free rate of 8% p.a., 

 i.e. Rs. 48.46.

At the end of 3 months, if the stock is trading higher than Rs. 48, then the call will be 

sold. Investor is left with a riskless profit of Rs. 48.46 – Rs. 48 i.e. Rs. 0.46.

If the stock is trading lower than Rs. 48 at the end of 3 months – say at Rs. 45, investor will 

buy a share to square off the earlier sale. Investor is left with a riskless profit of Rs. 48.46 – 

Rs. 45 i.e. Rs. 3.46.

The scope for riskless profit will lead arbitragers to do such trades, which will push up the call 

option price above its lower bound.

1.4.4 Lower Bound: Put Option

A put option cannot be priced lower than the difference between the present value of its 
-rT) and its stock price (S0).

Suppose a stock is quoting at Rs. 50, while risk-free rate is 8%. A 3-month put on the stock 

 i.e. Rs. 50.97.
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The lower bound of the put option ought to be Rs. 50.97 – Rs. 50 i.e. Rs. 0.97.

If it is available at a lower value of Rs. 0.50, then there is an arbitrage opportunity. Investor 

will buy the put and the stock. This will require investment of Rs. 50 + Rs. 0.50 i.e. Rs. 50.50. 
0.08 X 

 i.e. Rs. 51.52 at the end of 3 months.

The share acquired earlier will be sold at Rs. 52. Only Rs. 51.52 is to be repaid. The balance 

Rs. 0.48 is the arbitrageur’s profit.

If the stock is trading above Rs. 52 at the end of 3 months – say at Rs. 55, investor will sell 

the share and repay the loan. Investor is left with a riskless profit of Rs. 55 – Rs. 51.52 i.e. 

Rs. 3.48.

The scope for riskless profit will lead arbitragers to do such trades, which will push up the put 

option price above its lower bound.

1.5  Put-Call Parity: European Options

Consider two positions as follows:

-rT Cash

T).

Position B: 1 European Put Option + 1 Underlying Share

T).

Therefore, if the two positions are equal at time T, then they should be equal at any time 

before maturity, including at time 0. This gives the Put-Call Parity formula

-rT= P + S0

Suppose a stock is quoting at Rs. 50, while risk-free rate is 8%. A 3-month call on the stock 

Substituting in the earlier formula, we get

Rs. 3 + Rs. 48 X e  = P + Rs. 50
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Rs. 3 + Rs. 47.05 = P + Rs. 50

P = Rs. 1.05

Based on Put-Call parity, the put should be priced at Rs. 1.05.

1.5.1 Position A undervalued

Suppose the put is priced at Rs. 0.75, while call is at Rs. 3.

The valuation of the two positions is as follows:

Position A = Rs. 3 + Rs. 48 X e

i.e.Rs. 3 + Rs. 47.05

i.e. Rs. 50.05

Position B = Rs. 0.75 + Rs. 50

i.e. Rs. 50.75.

Position B is overvalued, as compared to Position A. It would be logical to buy Position A and 

short Position B. This would entail the following transactions:

Sell 1 share at Rs. 50

As a result, the arbitrageur will be left with Rs. 50 + Rs. 0.75 – Rs. 3 i.e. Rs. 47.75. At the risk 

free rate of 8% for 3 months, it will mature to Rs. 47.75 X e i.e. Rs. 48.71.

to get the share at Rs. 48. The put will lapse. The investor will be left with Rs. 48.71 – Rs. 

48.00 i.e. Rs. 0.71.

On maturity, if the share price is lower than Rs. 48, say, it is Rs. 47. The call will be allowed 

48. This will be given as delivery for the share which was earlier sold for Rs. 50. Investor will 

be left with Rs. 48.71 – Rs. 48 i.e. Rs. 0.71

1.5.2 Position B Undervalued

Suppose the put is priced at Rs. 0.75, while call is at Rs. 5.

The valuation of the two positions is as follows:

Position A = Rs. 5 + Rs. 48 X e

i.e.Rs. 5 + Rs. 47.05
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i.e. Rs. 52.05

Position B = Rs. 0.75 + Rs. 50

i.e. Rs. 50.75.

Position A is overvalued, as compared to Position B. It would be logical to buy Position B and 

short Position A. This would entail the following transactions:

Buy 1 share at Rs. 50

The arbitrageur has a cash outflow of Rs. 50 + Rs. 1.75 – Rs. 5 i.e. Rs. 46.75.If this is 

borrowed at the risk-free rate, an amount of Rs. 46.75 X e i.e. Rs. 47.69 is payable on 

maturity.

On maturity, if the share price is higher than Rs. 48, say, it is Rs. 49. The call will get 

be used to repay the loan. The put will be allowed to lapse. The investor will be left with Rs. 

48 – Rs. 47.69 i.e. Rs. 0.31.

On maturity, if the share price is lower than Rs. 48, say, it is Rs. 47. The call will be allowed to 

Investor will be left with Rs. 48 – Rs. 47.69 i.e. Rs. 0.31

The Put-Call parity formula can be re-written, so that, C – P should be S0
-rT i.e. Rs. 2.95. 

1.6  Put-Call Parity: American Options

The Put-Call Parity formula for American options can be defined as

S0 0
-rT

Thus, C – P should lie between Rs. 2 and Rs. 2.95.
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1.7  Dividends

The discussions so far assumed that the stock does not pay a dividend. Suppose D is the 

0
-rt

-rt-S0

Put-Call Parity formula for European options can be defined as

-rT= P + S0

Put-Call Parity formula for American options can be defined as

S0 0
-rT

Points to remember

Derivative is a contract that derives its value from the value of an underlying. The 

bearing security or a physical commodity.

Depending on how the pay offs are structured, a derivativecontract could be a forward, 

future, option or swap.

Both parties to a forward contract are committed. However, forwards are not traded in 

the market.

In a futures contract too, both parties are committed. However, futures are tradable in 

the market.

depending on how the price of the underlying moves.

Option contracts to buy an underlying are called “call” options; “put” options are contracts 

to sell an underlying.

payments, based on a notional principal. The payments may cover only interest, or 

equity.

A benefit of derivative is the leveraging. For the same outgo, it is possible to have a 
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makes it attractive for speculaters and hedgers, besides normal investors.

Continuous compounded value is determined with the formula A = P X ern

where,

A corollary of the formula is P = A X e-rn

Options can be said to have two values – intrinsic value and time value.

o

market price (S0). The intrinsic value would be equivalent to (S0

0

o

market price (S0 0

0).

o

for an option, over its intrinsic value.

Binomial and Black Scholes are two approaches to option valuation.

Given their nature, options have a band of realistic values. If the value goes beyond the 

band, then arbitrage opportunities arise.

o The price of a call option is lesser than or equal to the underlying stock price.

o

o
-rT.

o A call option cannot be priced lower than the difference between its stock price (S0)
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-rT).

o A put option cannot be priced lower than the difference between the present value 
-rT) and its stock price (S0).

o Put- call parity for European options without a dividend is given by the formula C + 
-rT= P + S0

o The Put-Call Parity formula for American options can be defined as

  S0 0
-rT

o The lower bound for an European call option on the stock can be defined as

0
-rt

o The lower bound for an European put option on the stock can be defined as

-rt-S0

o Put-Call Parity formula for European options can be defined as

-rT= P + S0

o Put-Call Parity formula for American options can be defined as

  S0 0
-rT

Self-Assessment Questions

Forward

Future

Option

Both the above

Swaps can be based on

Interest

Principal and Interest

Equity

Any of the above

An option to buy an underlying is called

Forward

Call



17

Put

None of the above

If the security is priced at Rs. 300, what will be the price in 1 month, taking continuous 

compounding rate of 7%?

Rs. 321

Rs. 301.75

Rs. 301.76

Rs. 301.74

Forward

Future

American call

European put



18

Chapter 2: Quantitative Concepts – A     
     Backgrounder

2.1  Normal Distribution

Various financial models make different assumptions regarding the pattern of distribution 

of the data. Given a distribution, various other interpretations become possible. One such 

a normal distribution with mean of 15 and standard deviation of 5. It is depicted in the form 

of a bell-shaped curve, as shown in Figure 2.1.

Figure 2.1

In a normal distribution, the following are assumed:

Mean = Median = Mode. In the above case, it is 15.

The curve is symmetric on both sides.

Each half of the curve (left and right of the mean) covers 50% of the area under the 

curve.
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reading from the first row of the table:

o

to the left of Mean + 0 times Standard Deviation (i.e. the mean). Since the curve is 

symmetric, 50% of the area under the curve is also to the right of the mean.

o

curve is to the left of Mean + 0.01 Standard Deviation.

o

is to the left of Mean + 1.96 Standard Deviation. Of this, 50% is to the left of the 

mean. Therefore, the area between Mean and Mean + 1.96 Standard Deviation 

covers 97.5% - 50% i.e. 47.5% of the area under the curve.

Deviation’ too would cover 47.5% of the area under the curve.

  Thus, Mean ± 1.96 Standard Deviation would cover 47.5% + 47.5% i.e. 95% of the 

area under the curve.

  This means that if the returns on a stock are normally distributed with mean of 8% 

and standard deviation of 1%, then it can be said that there is a 95% probability of 

the stock return being 8% ± (1.96 X 1%) i.e. between 6.04% and 9.96%.

It can similarly be shown from the normal distribution table that:

o Mean ± 1 Standard Deviation covers 68.27% of the area under the curve.

o Mean ± 2 Standard Deviation covers 95.45% of the area under the curve.

o Mean ± 3 Standard Deviation covers 99.73% of the area under the curve.

2.2  Share Prices – Lognormal Distribution

Share prices 

nature of share prices, normal distribution is not a suitable assumption to capture the behaviour 

of share prices. However, the returns from the shares over short periods of time can be said 

to be normally distributed.

brackets).
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The price of a share in future is a function of today’s price (a constant) and its return (which is 

normally distributed for short periods of time). Since, log of a stock price in future is assumed 

to be normally distributed, stock prices are said to be log normally distributed.

Several models, including Black-Scholes, assume that during short periods of time, percentage 

change in stock prices (which is the return in a non-dividend paying stock) is normally 

distributed.

2.3  Linkages that arise from the Distribution

time 0 and time T, then

St = S0e     (3.1)

    (3.2)

  (3.3)

and standard deviation = 

i.e.

From this, the following implications follow:

(ln St – ln S0 (3.5)

ln (S  S0 (3.6)

ln St (3.7)

i.e. lnStis a normal distribution with mean =  and standard deviation = 

distribution is skewed to one side (not symmetric like a normal distribution). Therefore, the 
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T

in time T, and Var (ST) denotes variance in ST, it can be shown that:

E(ST) = S0e     (3.8)

Var(ST) = S0
2e (3.9)

confidence level?

ln St (3.7)

0

Substituting in 3.7, we get

ln St

mean = 2.7593 and standard deviation = .15.

tis:

Lower end:

Mean – 1.96 Standard Deviation

i.e. 2.7593 – 1.96 X .15

i.e. 2.4653

Higher end:

Mean + 1.96 Standard Deviation

i.e. 2.7593 + 1.96 X .15

i.e. 3.0533

The range of values is defined as 2.4653 <ln St< 3.0533.

t. This is

e2.4653< St<e3.0533
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i.e. 11.77 < St< 21.19

Rs. 11.77 and Rs. 21.19.

price in 3 months?

E(ST) = S0e     (3.8)

Substituting in 3.8, we get:

E(ST) = 15 X 2.71828

i.e. Rs. 15.97

Var(ST) = S0
2e (3.9)

Substituting in 3.9, we get:

Var(ST) = 152X 2.71828

i.e. 5.80

compounded average rate of return?

  (3.3)

Mean =

i.e.

i.e. 20.50%

Standard Deviation =

i.e.

i.e. 60%.

The above range is obviously very wide. Over short periods of time, this is a problem.

The range for a 3-year period (instead of 3 months), is much narrower at



23

2.4  

Volatility of a stock is a measure of the uncertainty of the annual returns provided by it. It 

is an important input that affects the valuation of options, as will be seen in the following 

chapters.

Estimation of volatility is discussed in Chapter 6.

Points to remember

Various financial models make different assumptions regarding the pattern of distribution 

of the data. Given a distribution, various other interpretations become possible. One such 

distribution is the Normal Distribution.

its mean and standard deviation, and takes the form of a bell-shaped curve.

In a normal distribution, the following are assumed:

o Mean = Median = Mode. In the above case, it is 15.

o The curve is symmetric on both sides.

o Each half of the curve (left and right of the mean) covers 50% of the area under the 

curve.

o Mean ± 1 Standard Deviation covers 68.27% of the area under the cover.

o Mean ± 2 Standard Deviation covers 95.45% of the area under the cover.

o Mean ± 3 Standard Deviation covers 99.73% of the area under the cover.

Normal distribution is not a suitable assumption to capture the behaviour of share prices. 

However, the returns from the shares over short periods of time can be said to be 

normally distributed.Since, log of a stock price in future is assumed to be normally 

distributed, stock prices are said to be log normally distributed.

Several models, including Black-Scholes, assume that during short periods of time, 

percentage change in stock prices (which is the return in a non-dividend paying stock) is 

normally distributed.

Important formulae:

o St = S0e   (3.1)

o   (3.2)

o (3.3)



24

o

o (ln St – ln S0 (3.5)

o ln (S  S0 (3.6)

o ln St (3.7)

o E(ST) = S0e   (3.8)

o Var(ST) = S0
2e (3.9)

Volatility of a stock is a measure of the uncertainty of the annual returns provided by it.

Self-Assessment Questions

Normal distribution is denoted by the following symbol

ND

Mean ± 2 Standard Deviation covers _____% of the area under the curve.

95.45

68.27

99.73

62.50%

Normal distribution is a suitable assumption to capture the behaviour of stock prices.

True

False

2.81728

2.71282

2.71828

2.82718

Volatility is of little practical relevance in estimation the value of options.

True

False
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Chapter 3: Binomial Option Pricing Model

The binomial model assumes that in a short period of time a stock can take either of two 
prices – one higher and one lower than the current stock price. The binomial tree built on this 
basis can be used to value various options.

3.1  Single Period Binomial

Suppose the current stock price is Rs. 50. It can go up 10% to Rs. 55 or go down 10% to Rs. 

48, if the risk-free rate is 8% p.a.?

down 10% (since the model assumes only two possible price movements).

to be:

(erT

i.e. (2.71828

i.e. 53.34%

Calculation of risk-neutral price (at the end of 1 month) and risk-free return can be seen in 
Table 3.1 below:

Table 3.1
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The continuously compounded risk-free return for 1 month can be cross-checked with the 

formula erT - 1

i.e. 2.71828 -1

i.e. 0.67%

Rs. 50.33 is the risk-neutral value at the end of time T. Its present value can be calculated 

with continuous compounding as:

)

i.e. Rs. 50, which is the spot price.

value is Rs. 55 – Rs. 48 i.e. Rs. 7, when the stock price is Rs. 55. It is worthless, when the 

stock price is lower at Rs. 45. The binomial tree is shown in Figure 3.1.

Figure 3.1

Binomial Chart – Single Period

The value of the option at the end of 1 month can be calculated to be Rs. 3.73, as shown in 

Table 3.2. The present value of the option is

i.e. Rs. 3.71.
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Table 3.2

Between the two scenarios:

The range of stock price is Rs. 55 – Rs. 45 i.e. Rs. 10.

The range of option value is Rs. 7 – Rs. 0 i.e. Rs. 7.

share. Buying the option entails an outlay of Rs. 3.71.

Instead of the option, if you choose to buy 0.70 units of the share, the outlay would have been 

Rs. 50 X 0.70 i.e. Rs. 35.

Effectively, the option is providing financing of Rs. 35 – Rs. 3.71 i.e. Rs. 31.29 at 0.67% for 

1 month.

Against this financing, the amount repayable at the end of 1 month would have been Rs. 

31.29 X (1 + 0.67%) i.e. Rs. 31.50.

If the investor bought 0.7 shares with the financing mentioned above, then at the end of 1 

month he will be left with the value of the share less the repayment of financing. This can be 

calculated for the two scenarios as follows:

Up 10%

(Rs. 55 X 0.70) – Rs. 31.50

i.e. Rs. 7
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Down 10%

(Rs. 45 X 0.70) – Rs. 31.50

i.e. Rs. 0

The range of values is the same as in the case of purchase of 1 call option.

3.2  Multiple Period Binomial

In the first period (of one month) if the share has gone up from Rs. 50 to Rs. 55, then a 

further 10% up in the second period (of one more month) will take the share price up to 

Rs. 60.50, while 10% down will take the share price down to Rs. 49.50.

48 would be Rs. 60.50 – Rs. 48 i.e. Rs. 12.50.

48 would be Rs. 1.50.

12.50 X 53.34%) + (Rs. 1.50 X 46.66%) i.e. Rs. 7.37

Its value at the end of the first period would be

  i.e. Rs. 7.32.

In the first period if the share has gone down from Rs. 50 to Rs. 45, then in the second 

period, a 10% up will take the share price up to Rs. 49.50, while a further 10% down will 

take the share price down to Rs. 40.50.

48 would be Rs. 1.50.

48 would be Nil.

(Rs. 1.50 X 53.34%) + (Rs. 0 X 46.66%) i.e. Rs. 0.80
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Its value at the end of the first period would be

  i.e. Rs. 0.79.

If we move backwards along the binomial chart shown in Figure 3.2, we can see that 

there are two branches (possibilities) in Period 1.

Option value of Rs. 7.32, which has a 53.34% probability.

Option value of Rs. 0.79, which is 46.66% probable.

(Rs. 7.32 X 53.34%) + (Rs. 0.79 X 46.66%)

i.e. Rs. 4.28

The immediate value of the option would be

i.e. Rs. 3.93
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Figure 3.2

Binomial Chart – Multiple Period

At time 0:

The range of stock price is Rs. 55 – Rs. 45 i.e. Rs. 10.

The range of option value is Rs. 7.32 – Rs. 0.79 i.e. Rs. 6.52.
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A delta hedge would therefore entail taking a long position of 0.652 shares of the 

underlying.

After 1 month, depending on how the stock price moves, there are two possible deltas, as 

follows:

Stock up 10%

o The range of stock price is Rs. 60.50 – Rs. 49.50 i.e. Rs. 11.

o The range of option value is Rs. 12.50 – Rs. 1.50 i.e. Rs. 11.

o

Stock down 10%

o The range of stock price is Rs. 49.50 – Rs. 40.50 i.e. Rs. 9.

o The range of option value is Rs. 1.50 – Rs. 0.0 i.e. Rs. 1.50.

o

need to be purchased for a delta hedge.

be sold to maintain the delta hedge.

Delta hedge thus entails buying shares in a rising market, and selling them in a falling market. 

It is for this reason that dynamic hedging can be costly.

that traders use software to determine option values.

3.3  European Put Option

The position gets reversed, if it is a put option, as shown in Figure 3.3. The value of the option 

at the end of 1 month, can be calculated to be

(Rs. 0 X 53.34%) + (Rs. 3 X 46.66%)

i.e. Rs. 1.40
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Its immediate value is calculated to be

i.e. Rs. 1.39

Figure 3.3

Delta can be calculated as follows:

The range of stock price is Rs. 55 – Rs. 45 i.e. Rs. 10.

The range of option value is Rs. 0 – Rs. 3 i.e. - Rs. 3.

The negative sign indicates that a delta hedge would entail short-selling 0.30 units of the 

underlying.

An investor’s transactions for writing the put and doing the delta hedge can be detailed 

as follows:

For writing the put, option premium will be received. The value was calculated to be 

Rs. 1.39

On short-selling the 0.30 units of the underlying, an amount of 0.30 X Rs. 50 i.e. Rs. 

15 will be received

An amount of Rs. 1.39 + Rs. 15 i.e. Rs. 16.39 is available for investment at the 

risk-free rate of 0.67% for 1 month. On maturity, this will translate to Rs. 16.39 X 

(1+0.67%) i.e. Rs. 16.50.
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option to offer the share at Rs. 48. A payment of Rs. 48 needs to be made. This will 

come out of:

Rs. 16.50 maturity value calculated earlier

Out of the 1 share received, 0.3 will go to cover the short-sold position. The 

balance 0.7 will be sold at the prevailing market price of Rs. 45 per share, to realise 

Rs. 31.50.

Rs. 16.50 + Rs. 31.50 = Rs. 48.00, which is payable to the option buyer.

the share at Rs. 48. 0.3 units of the share will need to be bought to cover the short-

sold position. The purchase will have to be at the prevailing market price of Rs. 55. This 

will call for funds of Rs. 55 X 0.3 i.e. Rs. 16.50, which is the maturity value already 

available.

3.4  Binomial Model for American Options

between the two kinds of options. Before maturity, however, their value can differ.

In the call option discussed earlier (Figure 3.2), when stock price was down 10%, the option 

value of 0.79 at the end of 1 month was arrived at on the basis of the two branches to its 

right (option value =1.5 and option value = 0, which pertained to the end of 2 months). 

The prevailing market price of the stock (at the end of 1 month) was not considered in the 

If it were an American option, then the investor would have a choice to hold it as an option or 

At the end of 1 month, if he were to hold it as an option, then the earlier calculated value 

of 0.79 would hold.

instead of 0.79.

Let us perform a similar check for the other node (stock price was up 10%) at the end of 
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1 month, where the option value was determined to be Rs. 7.32. This calculated value was 

of 2 months.

it. Therefore, the value of the option at the end of 1 month would be the higher of the 

following values:

Value based on keeping it as an option, calculated to be Rs. 7.32.

The latter value being lower, Rs. 7.32 would be he value. If, however, the market price was 

the calculations to determine value of the option at the beginning of the contract. Accordingly, 

the value of the American option would have been higher than the Rs. 3.93 calculated earlier 

for the European option.

Thus, the binomial model is capable of valuing both European and American options.

3.5  Role of Volatility in ‘u’ and ‘d’

follows:

u = e

d = e

Substitution, we get

u = 2.71828

i.e. 1.0593

i.e. 0.9439

calculated as:

(erT

i.e. (2.71828

i.e. 54.35%
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Points to remember

The binomial model assumes that in a short period of time a stock can take either of two 

prices – one higher and one lower than the current stock price. The binomial tree built on 

this basis can be used to value various options.

be calculated to be:

(erT

Delta of an option indicates its equivalent position in terms of number of shares. Delta of 

a call option is positive; that of a put option is negative. Thus, the hedge for writing a call 

option would be to buy the delta number of shares; hedge for writing a put option would 

be to short-sell the delta number of shares.

Binomial pricing can be applied for a single period or multiple periods. More the number of 

periods, finer the option pricing. But the calculations get complicated with each additional 

period.

Delta hedge entails buying shares in a rising market, and selling them in a falling market. 

It is for this reason that dynamic hedging can be costly.

price.

no difference between the two kinds of options. Before maturity, however, their value can 

differ.

as follows:

u = e

d = e
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Self-Assessment Questions

Binomial model assumes that over a short period of time, a stock can take either of two 

prices, which may be higher or lower than the current price.

True

False

Delta of a call option is positive

Delta of a put option is negative

Both the above

None of the above

Delta hedging can be costly because:

Option premia are higher for delta hedges as compared to regular trading

Risk-free rate to be used is higher

Delta hedge entails buying shares in a rising market, and selling them in a 

falling market

On maturity, there is no difference in valuation of European and American options.

True

False

Binomial model of option pricing can be used in which of the following cases

European Call

European Put

American Call

All the above
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Chapter 4: Black - Scholes Option Pricing 
Model

4.1  European Call Option

The price of a European call option on a non-dividend paying stock is calculated as follows:

C = S0N(d1
-rTN(d2)

C stands for Call option

S0is the current price of the stock i.e. in time = 0

to arrive at the value.

e = 2.71828

r is the continuously compounded risk-free rate

T is the time to maturity of the option

d1 is defined to be 

d2 is defined to be 

Suppose a stock, trading at Rs. 20, has volatility of 15% p.a. A 3-month option on that 

European Call?

S0= Rs. 20

e = 2.71828

r = 8%
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d1 =  i.e. 2.4711

d2 =  i.e. 2.3961

-rt = 17 X 2.71828-0.08 X 0.25i.e. 16.6634

N(d1) = NORM.S.DIST(2.4711,TRUE) = 0.9933

N(d2) = NORM.S.DIST(2.3961,TRUE) = 0.9917

The price of a Call is S0N(d1
-rTN(d2)

Substituting, we get (20 X 0.9933) – (16.6634 X 0.9917)

i.e. Rs. 3.34

The price of the call is Rs. 3.34.

Thus, from the current price of Rs. 20, if the stock goes up by more than Rs.0.34, the buyer 

of the call option will break even (ignoring interest cost on call premium paid).

4.2  European Put Option

The price of a European put option on a non-dividend paying stock is calculated as follows:

-rTN(-d2) - S0N(-d1)

N(-d1) = NORM.S.DIST(-2.4711,TRUE) = 0.0067

N(-d2) = NORM.S.DIST(-2.3961,TRUE) = 0.0083

Substituting, we get P = (16.6634 X 0.0083) – (20 X 0.0067)

i.e. Rs. 0.0034 (negligible).

4.3  Dividends

Suppose the continuous dividend yield on a stock is q, the Black Scholes formulae can be 

revised as follows:

d1 = 

d2 = 
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C = S0e
-qtN(d1

-rTN(d2)

-rTN(-d2) - S0e
-qtN(-d1)

continuous dividend yield is 2%?

q = 2%

d1 =  i.e. 2.4044

d2 =  i.e. 2.3294

e-qt = 2.71828-0.02 X 0.25i.e. 0.9950

N(d1) = NORM.S.DIST(2.4044,TRUE) = 0.9919

N(d2) = NORM.S.DIST(2.3294,TRUE) = 0.9901

The price of an European Call is S0e
-qtN(d1

-rTN(d2)

Substituting, we get (20 X 0.9950X 0.9919) – (16.6634 X 0.9901)

i.e. Rs. 3.24

The price of the call is Rs. 3.24.

N(-d1) = NORM.S.DIST(-2.4044,TRUE) = 0.0081

N(-d2) = NORM.S.DIST(-2.3294,TRUE) = 0.0099

-rTN(-d2) - S0e
-qtN(-d1)

Substituting, we get P = (16.6634 X 0.0099) – (20 X 0.9950 X 0.0081)

i.e. Rs. 0.0041 (negligible).

4.4  American Options

On maturity, there is no difference between an American Option and an European Option. 

The benefit of keeping an option position open is the insurance it offers to the portfolio. This 
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on the stock. It would be better to sell the call option with a gain if it is in the money.

even for American call options.

may choose to value based on the binomial model which is more cumbersome, or live with the 

inaccuracy of the Black Scholes model. If the Black Scholes value turns out to be lower than 

the intrinsic value, then they use the intrinsic value.

After a dividend is paid, the stock price corrects itself. This makes the put more valuable. 

In this situation again, Black Scholes can be applied.

Points to remember

The price of a European call option on a non-dividend paying stock is calculated as C = 

S0N(d1
-rTN(d2)

o C stands for Call option

o S0 is the current price of the stock i.e. in time = 0

o

is used to arrive at the value.

o

o e = 2.71828

o r is the continuously compounded risk-free rate

o T is the time to maturity of the option

o d1 is defined to be

o d2 is defined to be 

o

The price of a European put option on a non-dividend paying stock is calculated as P = 
-rTN(-d2) - S0N(-d1)

For a stock paying continuous dividend yield of q, the formulae can be revised as follows:
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o d1 = 

o d2 = 

o C = S0e
-qtN(d1

-rTN(d2)

o -rTN(-d2) - S0e
-qtN(-d1)

On maturity, there is no difference between an American Option and an European Option. 

The benefit of keeping an option position open is the insurance it offers to the portfolio. 

payable on the stock. It would be better to sell the call option with a gain if it is in the 

money.

applied even for American call options.

the trader may choose to value based on the binomial model which is more cumbersome, 

or live with the inaccuracy of the Black Scholes model. If the Black Scholes value turns 

out to be lower than the intrinsic value, then they use the intrinsic value.

After a dividend is paid, the stock price corrects itself. This makes the put more valuable. 

Self-Assessment Questions

Suppose a stock, trading at Rs. 60, has volatility of 25% p.a. A 1-month option on that 

is an European Call?

Rs. 3.08

Rs. 3.03

Rs. 2.97

Rs. 2.93
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Suppose a stock, trading at Rs. 60, has volatility of 25% p.a. A 1-month option on that 

is an European Put?

Rs. 0.79

Rs. 0.83

Rs. 1.02

Rs. 0.93

Suppose a stock, trading at Rs. 60, has volatility of 25% p.a. A 1-month option on that 

Rs. 3.08

Rs. 3.03

Rs. 2.97

Rs. 2.93

Suppose a stock, trading at Rs. 60, has volatility of 25% p.a. A 1-month option on that 

Rs. 0.79

Rs. 0.83

Rs. 1.02

Rs. 0.93
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Chapter 5: Option Greeks

Greeks, which show the sensitivity of the value of an option to various parameters.

5.1  Delta

Delta is a measure of sensitivity of the value of an option to its stock price. This was discussed 

in Chapter 3, where it was shown that Delta of an option indicates its equivalent position in 

terms of number of shares. This is the basis for delta hedging of portfolios.

1. European Call on non-dividend paying stock

1)

d1 is defined to be

to arrive at the value.

Risk-free rate is 8% p.a.

Delta varies with the stock price. The relation between delta and stock price for this option 

different values of the stock price.

of Rs. 17.

As the call option goes deeper in the money (stock price significantly above Rs. 17), its 

delta gets closer to 1.

17), its delta gets closer to 0.

to 0.5.
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Figure 5.1

Relation between Stock Price and Delta

2. European Put on non-dividend paying stock

1) – 1

various values of the stock price. The put delta has the same shape as the call delta. However, 

note that the put delta values range from -1 to 0 (instead of 0 to 1 for the call delta values).

As the put option goes deeper in the money (stock price significantly below Rs. 17), its 

delta gets closer to -1.

Rs. 17), its delta gets closer to 0.

to -0.5.
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3. European Call on asset paying a yield of q

-qT N(d1)

can be computed to be 0.9883.

4. European Put on asset paying a yield of q

-qT [N(d1) – 1]

5.2  Gamma

Gamma measures the rate of change of delta as the stock price changes. It is an indicater of 

the benefit for the option holder (and problem for the option seller) on account of fluctuations 

in the stock price.

As seen Figure 5.1, the delta of call and delta of put on the same option have the same shape. 

5.

value of 0.0126.

can be seen in Figure 5.2.

Gamma is high when the option is at the money. However, it declines as the option goes deep 

in the money or out of the money.

The graph looks like the normal distribution bell-shaped curve, though it is not symmetrical. 

than out of the money calls (and in the money puts)
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Figure 5.2

Relation between Stock Price and Gamma

6.

0.0125.

5.3  Theta

value of the option with respect to change in time to maturity (assuming everything else 

remains the same).

7. European Call on non-dividend paying stock

d2 is defined to be
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Theta (which is more meaningful) is calculated by dividing by 365. The value is -0.0038.

Thetais usually negative, because shorter the time to maturity, lower the value of the 

option.

8. European Put on non-dividend paying stock

Theta is -0.0001.

Change in value of Theta of both call and put options as the stock price changes can be seen 

in Figure 5.3.

Figure 5.3

Relation between Stock Price and Theta

9. European Call on asset paying yield of q

Call on a dividend paying stock can have a positive theta.
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10. European Put on asset paying yield of q

5.4  Vega

Vega measures the change in option value when the volatility of the stock changes. The call 

and put options have the same Vega.

11.

V = S0 1)

shown in Figure 5.4

Figure 5.4
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12.

V = S0 1) e
-qT

5.5  Rho

Rho measures the sensitivity of the value of an option to changes in the risk free rate.

13. European Call on non-dividend paying stock

-rTN(d2)

14. European Put on non-dividend paying stock

-rTN(-d2)

The same formulae can be used even in the case of a dividend-paying stock.

Figure 5.5 shows how Rho of call and put options changes with the stock price.

Figure 5.5

Relation of Stock Price and Rho
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Points to remember

Delta is a measure of sensitivity of the value of an option to its stock price.

1)

o d1 is defined to be

o

is used to arrive at the value.

1) – 1

The put delta has the same shape as the call delta. However, its value ranges from -1 to 

0 (instead of 0 to 1 for the call delta values).

option goes deeper out of the money (stock price significantly above Rs. 17), its delta 

option is closer to -0.5.

-qT N(d1)

-qT [N(d1) – 1]

Gamma measures the rate of change of delta as the stock price changes. It is an indicater 

of the benefit for the option holder (and problem for the option seller) on account of 

fluctuations in the stock price.

The delta of call and delta of put on the same option have the same shape. Therefore, 

Theta is the sensitivity of the value of the option with respect to change in time to 

maturity.

-rTN(d2)
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Theta is usually negative, because shorter the time to maturity, lower the value of the 

option. However, Call on a dividend paying stock can have a positive theta.

-rTN(-d2)

+qS0N(d1)e
-qT -rTN(d2)

-qS0N(-d1)e
-qT -rTN(-d2)

Vega measures the change in option value when the volatility of the stock changes. The 

call and put options have the same Vega.

0 1)

S0 1) e
-qT

Rho measures the sensitivity of the value of an option to changes in the risk free rate.

-rTN(d2)

-rTN(-d2)

Self-Assessment Questions

 is a measure of sensitivity of the value of an option to its stock price.

Delta

Theta

Gamma

Rho

As the call option goes deeper in the money, its delta gets closer to 

0

-1

1

Infinity
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Other things remaining the same, Gamma is the same for both call and put contracts

True

False

Call on a dividend paying stock can have a positive theta.

True

False

Other things remaining the same, Vega is the same for both call and put contracts

True

False

 is a measure of sensitivity of the value of an option to risk-free rate.

Delta

Theta

Gamma

Rho
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Chapter 6: Volatility

The concept of volatility was introduced in Chapter 2. Volatility of a stock is a measure of the 

The application of volatility in pricing options was discussed in the subsequent chapters. It is 

important to understand the various facets of volatility.

More the data points, better the estimate of historical volatility. A thumb rule is to have as 

many days’ return data as the number of days to which the volatility is to be applied. For 

recent 90 days’ returns data is used for valuing a 3-month product. As an illustration, we use 

15 days’ returns in Table 6.1.

Table 6.1

Calculation of Volatility

Day Stock Price 
(Rs.) Price Factor Daily Return Return-

squared

T S St t-1 t = ln(St t-1) t
2

0 50.00

1 50.50 1.0100 0.0100 0.0001

2 51.00 1.0099 0.0099 0.0001

3 50.25 0.9853 -0.0148 0.0002

4 49.50 0.9851 -0.0150 0.0002

5 49.25 0.9949 -0.0051 0.0000

6 49.00 0.9949 -0.0051 0.0000

7 50.50 1.0306 0.0302 0.0009

8 51.00 1.0099 0.0099 0.0001

9 51.25 1.0049 0.0049 0.0000

10 52.00 1.0146 0.0145 0.0002

11 52.50 1.0096 0.0096 0.0001

12 53.00 1.0095 0.0095 0.0001

13 52.75 0.9953 -0.0047 0.0000

14 52.50 0.9953 -0.0048 0.0000

15 52.00 0.9905 -0.0096 0.0001

Total 0.0392 0.0023

n = 15 n - 1 = 14
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tis given by

i.e.

i.e. 0.01239

Estimate of annual volatility, 

days in the year. Thus, estimate for annual volatility is 0.1967 (i.e. 19.67%).

Standard error of this estimate is 

i.e. 0.0359 (3.59% p.a.)

while calculating the price factor.

6.2  ARCH(m) Model

The calculation in Table 6.1 gave equal importance to all the days. It can be argued that 

the more recent data is more important than the earlier data. Autoregressive Conditional 

Heteroskedasticity (ARCH) models can handle this. Broadly, the model can be defined as 

follows:

i is the weight given to the observation i days ago. The weights are given such that 

the weight for the ith observation is more than that for the i-1th observation; i-1th observation 

has more weightage than i-2th observation, and so on. The total of all the weightages should 

be equal to 1 i.e.  = 1.

The model can be modified with a provision for a long term average variance (VL) with a 

with

L

Thus,

This is the ARCH(m) model conceptualised by Engle.
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6.3  Exponentially Weighted Moving Average (EWMA)

i

n
2

n-1
2

n-1
2

Thus, volatility can be easily estimated based on just 3 variables.

n-1= 0.02 and change in 

n-1= 0.05.

n
2 = (0.94 X 0.022) + (0.06 X 0.052) i.e. 0.000526

n is 2.29%

6.4  GARCH Model

Generalised Autoregressive Conditional Heteroskedasticity (GARCH) models represent a 

further refinement. The equation is written as follows:

n
2

L n-1
2
+ n-1

2

6.5  Implied Volatility

The volatility estimation discussed so far considered historical volatility based on price 

movement of a market variable, such as price of a stock. Volatility of the stock in turn affected 

the value of the stock option through a model like Black Scholes.

The Black Scholes model gives the theoretical value of the option, given historical volatility 

(and other parameters that the model is based on). The actual option premia in the market 

are likely to be different from the theoretical estimates.

Given the market price of an option, and the parameters other than volatility, it is possible to 
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do the Black Scholes calculation backwards, to arrive at the volatility implicit in the price. This 

is the implied volatility.

Implied volatility of a contract is the same for the whole market. However, historical volatility 

used by different market participants varies, depending on the periodicity of data, period 

covered by the data and the model used for the estimation of volatility. Given the difference 

in historic volatility, the option value calculated using the same Black Scholes model varies 

between market participants.

Chapter 10.

Points to remember

Volatility of a stock is a measure of the uncertainty of the annual returns provided by it. 

More the data points, better the estimate. A thumb rule is to have as many days’ return 

data as the number of days to which the volatility is to be applied.

tis given by

Estimate of annual volatility, 

in the year.

Standard error of this estimate is 

back while calculating the price factor.

GARCH models are used for more advanced measurements of volatility.

Autoregressive Conditional Heteroskedasticity (ARCH) models give more importance to 

more recent data, in the estimation of volatility.

ARCH models are defined by the equation 

i is the weight given to the observation i days ago.

The model can be modified with a provision for a long term average variance (VL) with a 

i decrease 
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n
2

n-1
2

n-1
2

Generalised Autoregressive Conditional Heteroskedasticity (GARCH) models represent a 

further refinement. The equation is defined as 

GARCH models are described in terms of the number of observations used in calculating 

The Black Scholes model gives the theoretical value of the option, given historical volatility 

(and other parameters that the model is based on). The actual option premia in the 

market are likely to be different from the theoretical estimates.

Given the market price of an option, and the parameters other than volatility, it is possible 

to do the Black Scholes calculation backwards, to arrive at the volatility implicit in the 

price. This is the implied volatility.

Historical volatility used by different market participants varies, depending on the 

periodicity of data, period covered by the data and the model used for the estimation of 

volatility. Given the difference in historic volatility, the option value calculated using the 

same Black Scholes model varies between market participants.

Self-Assessment Questions

Annual volatility is calculated by multiplying the standard deviation by

252

2522

Depends on frequency of data

ARCH Models are characterised by

Equal importance to all data

More importance to more recent data

More importance to data relating to stable market conditions

None of the above
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In a GARCH (p,q), p refers to

Exponentially Weighted Moving Average

Historic volatility depends on

Periodicity of data

Period covered by the data

Model used

All the above

Option premia in market depend on historical volatility

Theoretic valuation of option depends on implied volatility

Both the above

None of the above
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Chapter 7: Basic Option& Stock Positions

7.1  Pay-off Matrix for Basic Option Positions

market for a premium of Rs. 5. B is considering buying the option from S. The pay-off for the 

four option positions are discussed below.

7.1.1 Long Call

Suppose the option was a call, and the prevailing market price for the underlying share is Rs. 84.

The intrinsic value of the option is Rs. 84 – Rs. 80 i.e. Rs. 4. Time value of the option is Rs. 

5 – Rs. 4 i.e. Rs. 1.

So long as the market price is below Rs. 80, the option has no intrinsic value. B’s loss is 

capped at the premium of Rs. 5.

As the price goes above Rs. 80, the option begins acquiring an intrinsic value. If the market 

the Rs. 5 paid as option premium.

Only when the market price crosses Rs. 85, B starts earning a profit. Higher the market price, 

7.1.2 Short Call

below Rs. 80), the option premium is his profit. S’s gain is capped at the premium of Rs. 5.

lose (Rs. 82 – Rs. 80) i.e. Rs. 2 on the stock. The loss on the stock is still lesser than the Rs. 

5 received as option premium. So S earns a profit of (Rs. 5 – Rs. 2) i.e. Rs. 3.

Only when the market price crosses Rs. 85, S starts losing money on the entire position. 

in Figure 7.2.
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Figure 7.1

Figure 7.2
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7.1.3 Long Put

Suppose the option was a put, and the prevailing market price for the underlying share is Rs. 76.

The intrinsic value of the option is Rs. 80 – Rs. 76 i.e. Rs. 4. Time value of the option is Rs. 

5 – Rs. 4 i.e. Rs. 1.

So long as the market price is above Rs. 80, the option has no intrinsic value. B’s loss is 

capped at the premium of Rs. 5.

As the price goes below Rs. 80, the option begins acquiring an intrinsic value. If the market 

the Rs. 5 paid as option premium.

Only when the market price goes below Rs. 75, B starts earning a profit. Lower the market 

Figure 7.3

7.1.4 Short Put

above Rs. 80), the option premium is his profit. S’s gain is capped at the premium of Rs. 5.

lose (Rs. 80 – Rs. 78) i.e. Rs. 2 on the stock. The loss on the stock is still lesser than the 

Rs. 5 received as option premium. So S earns a profit of (Rs. 5 – Rs. 2) i.e. Rs. 3.
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Only when the market price goes below Rs. 75, S starts losing money on the entire position. 

Figure 7.4.

Figure 7.4

7.2  Pay-off Matrix for Position in the Share

Investors can buy a share (i.e. go long) or sell a share that they do not have (i.e. go short).

7.2.1 Long Stock

long on the stock at this price will make profits if the share price goes up; he will lose if the 

7.2.2 Short Stock

A person who has gone short on the stock at Rs. 80, will make profits if the share price goes 

in Figure 7.6.
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Figure 7.5

Figure 7.6
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7.3  Assumptions

The above charts were kept simple by minimising the variables. It will be useful to understand 

the implicit assumptions:

Assumption: There are no transaction costs

Assumption: There are no margin payments.

Time value of money has been ignored.

In the real world, when premium of Rs. 5 is paid by the buyer (or received by the seller) 

premium.

against gains etc.

buyer of the option may not be interested in incurring (unless there is scope to receive 

the right to buy the share (and then having to sell that share, with more brokerage to 

incur on the sale).

share price. The movement in share price will reflect in the intrinsic value of the option. 

Option prices in the market change on account of both elements – intrinsic value and 

time value.

7.4  A Few Option Contract Intricacies

The pay-off line for the stock is a straight line in the case of both, long and short positions 

in the stock. The pay-off is said to be symmetric. As was seen earlier, the pay-off line for 

the options is a bent line, in the case of both, long and short positions in either option 

type. The pay-off is said to be asymmetric.

This difference in pay-off profile leads to various option strategies that either use options 

alone, or combine options with stocks. These strategies are discussed in the following 

Chapters.
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All of options on the same underlying (e.g. Nifty) are said to belong to the same class.

4,900), they are said to be of the same series.

to one of the option sellers who has an open position in contracts of the same series. This 

is called assignment.

o If it is a call option, the concerned option seller needs to deliver stock to the holder 

o If it is a put option, the concerned option seller needs to buy stock from the holder 

applicable for other asset types too.

buy a Nifty 4900 call for May 31 maturity (to reverse the earlier position, and buy a fresh 

Nifty call for June 28 maturity. This is called roll over of position.

Points to remember

market price goes up, the long call position starts making money. It breaks even, when 

potential in a long call position is unlimited.

In a short call, the loss is unlimited, but profit is limited to the premium earned. It 

premium. Above that price, the call writer loses money.

lower the market price, higher the profit from a put position. The position breaks even, 
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minus premium received.

In a long stock position, the loss is limited to the price paid for the stock. The profit 

potential is unlimited

the price at which the stock has been sold.

The pay off line for a stock is a straight line i.e. it is symmetric. The line for options is 

asymmetric.

All of options on the same underlying (e.g. Nifty) are said to belong to the same class.

4,900), they are said to be of the same series.

to one of the option sellers who has an open position in contracts of the same series. This 

is called assignment.

Self-Assessment Questions

In which of the following is the loss unlimited?

Long call

Long put

Short call

Short put and Short call

Premium paid
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In a short call, profit is

Unlimited

Limited to premium

The pay-off in which of the following is asymmetric?

Stock

Options

Both the above

None of the above

A long put position breaks even at

The premium

Exercise price minus premium

All options on the same underlying

Belong to the same class

Belong to the same series

Are settled by the same settlement house.
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Chapter 8: Option Trading Strategies

8.1  The Strategies

options. In order to internalise understanding of their structure and pay off, it is useful to 
group the strategies as follows:

8.1.1 Single Option, Single Stock

in Chapter 1.

8.1.1.1. Protective Put

-rT= P + S0

-rT) is equivalent to holding 
the stock and being long on a put on that stock. Therefore, the pay-off from holding a stock 
and a put on it (the structure of a Protective Put) takes the shape of a long call as seen in 
Figure 8.1. Hence the alternate name for this strategy - “synthetic long call”.

This strategy is suitable when the investor is bullish about the stock, but has some concern 
about possible declines.

Suppose SBI share is trading on at Rs. 2,117. Near month Put with strike at Rs. 2,100 is 

available at Rs. 50.

Figure 8.1
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Investor goes long on both stock and put, paying Rs. 2,117 + Rs. 50 = Rs. 2,167. This is the 

breakeven point i.e. when market price reaches this point, investor breaks even.

Above the breakeven point, the investor has an unlimited profit potential.

8.1.1.2.  Covered Put

Instead of going long on the stock and the put, the investor can go short on both. The position 

can be presented by re-working the put-call formula as follows:

-rT) = - P - S0

Therefore, the pay-off will be similar to a short call, as seen in Figure 8.2.

This strategy is suitable when the view is moderately bearish or sideways.

Suppose SBI share is trading on at Rs. 2,117. Near month Put with strike at Rs. 2,100 is 

available at Rs. 50.

Figure 8.2

Investor goes short on both stock and put, receiving Rs. 2,117 + Rs. 50 = Rs. 2,167. This is 

the breakeven point i.e. when market price reaches this point, investor breaks even.

Above the breakeven point, the investor can book unlimited losses.
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Best case for the investor is Rs. 2,117 – Rs. 2,100 + Rs. 50 i.e.Rs. 67.

8.1.1.3. Covered Call

The investor can write a call and cover himself by buying the stock. This structure is also called 

S0
-rT)

Therefore, the pay-off will be similar to a short put, as seen in Figure 8.3.

This strategy is suitable when the view is moderately bullish or sideways.

Suppose SBI share is trading on at Rs. 2,117. Near month call with strike at Rs. 2,100 is 

available at Rs. 30.

Figure 8.3

Investor goes long on the stock and short on the call, paying Rs. 2,117 - Rs. 30 = Rs. 2,087. 

This is the breakeven point i.e. when market price reaches this point, investor breaks even.

Below the breakeven point, the investor can book significant losses. The worst case is that the 

Best case for the investor is Rs. 2,100 – Rs. 2,117 + Rs. 30 i.e.Rs. 13.
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8.1.1.4. Protective Call

position can be presented by re-working the put-call formula as follows:

C - S0
-rT)

Therefore, the pay-off will be similar to a long put, as seen in Figure 8.4. The strategy is 

therefore also called as synthetic long put.

This strategy is suitable when the view is bearish, with some concern about a potential 

increase.

Suppose SBI share is trading on at Rs. 2,117. Near month call with strike at Rs. 2,100 is 

available at Rs. 30.

Figure 8.4

Investor goes short on the stock and long on the call, receiving Rs. 2,117 - Rs. 30 = Rs. 2,087. 

This is the breakeven point i.e. when market price reaches this point, investor breaks even.

Below the breakeven point, the investor can earn significant profits. The best case is that 

the short-sold stock is worth nothing. The profit in that case would be the Rs. 2087 already 

received.
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8.1.2 Multiple Options of Same Type

Since the options are of the same type, the investor seeks to participate in spread differences. 

Therefore, such option trading strategies are also called spreads. Some of these spread 

structures are as follows:

(Only a brief description is given for structures that are adequately described in NCFM’s 

graphs and pay-off structures.)

8.1.2.1. Bull Spread

In this type of spread, the investor earns profits if the market is up. Since the profit from this 

spread is capped, the strategy is appropriate only when the market is moderately bullish.

The bull spread can be built using either Calls or Puts. Accordingly, it can be a Bull Call Spread 

or a Bull Put Spread.

In a Bull Call Spread, a call option is bought and another call option sold on the same stock 

2) as compared to 

1).

Since the call sold has a higher strike price, it would have yielded a lower premium than the 

premium paid on call purchased. Therefore, initially there will be a net outflow of premium.

1

for the investor would be the initial net outflow of premium.

1 2

1. The call sold will 

lapse.

2

1. However, 

2. Net profit 

2 1.

Bull Call Spreads that are created with options being out of the money are considered to be 

most aggressive. Benefit is that the net outflow of premium is negligible. Problem is that the 

2 1.

In a Bull Put Spread, a put option is bought and another put option sold on the same stock 

with the same maturity. The put option sold has a higher strike price. Therefore, premium 

received on sale of put will be more than the premium paid on putpurchased. Initially, investor 

has a net inflow of funds.
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2

Gain for the investor would be the initial net inflow of premium.

1 2

2and the market price. Investor 

will let the long put option lapse.

1

1. However, 

2. Net 

2 1.

8.1.2.2. Bear Spread

In this type of spread, the investor earns profits if the market is down. However, since the 

profits are capped, this strategy is sensible only when the market is moderately bearish.

As in the case of bull spread, the bear spread too, can be built using Calls or Puts. Accordingly, 

it can be a Bear Call Spread or a Bear Put Spread.

In a Bear Call Spread, a call option is bought and another call option sold on the same stock 

2) as compared 

1).

Since the call sold has a lower strike price, it would have yielded higher premium than the 

premium paid on call purchased. Therefore, initially there will be a net inflow of premium.

1

Gain for the investor would be the initial net inflow of premium.

1 2, then the call option sold will get 

1. Investor 

will let the long call lapse.

2

2. However, 

1. Net loss 

2 1.

In a Bear Put Spread, a put option is bought and another put option sold on the same stock 

with the same maturity. The put option sold has a lower strike price. Therefore, premium 

received will be lesser than the premium paid on put sold. Initially, investor has a net outflow 

of funds.

2

for the investor would be the initial net outflow of premium.
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1 2, then the put sold will lapse. Investor 

2and

the market price.

1

2and the market price. However, on 

1and the market price. Net gain 

2 1.

Bear Put Spreads that are created with options being out of the money are considered to be 

most aggressive. Benefit is that the net outflow of premium is negligible. Problem is that the 

2 1.

8.1.2.3. Butterfly Spread

1 2 3 1<

2 3 2 1 3 2 2 is near the current stock price. Butterfly spreads can 

be created using call or put options.

1 3 2. All the options 

1, then all the calls will lapse.

1 2

1. Other calls will lapse.

2 3

1. But the two calls sold 

2

3 and the market price.

3

1. On the highest 

3. This 

2

2.

The above structure is a long call butterfly spread. A similar pay-off is possible through a long 
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1 3 and selling two 

2.

The long butterfly strategy (through calls or puts) makes profits if the market is range bound. 

For volatile markets, the investor can reverse the above positions to do a short call butterfly 

or short put butterfly.

8.1.2.4. Calendar Spread

Here, different options of the same type but different maturities are used. The underlying and 

strike price are held constant.

In a regular calendar spread, a shorter maturity call (or put) option is sold and longer maturity 

call (or put) option is purchased at the same strike price. Premium received will be less than 

premium paid. Therefore, initially there is a net outflow for the investor.

when the market is range bound.

A calendar spread is considered neutral, if the strike price is at the current market price. If the 

strike price is higher than the current market, it is considered to be a bullish calendar spread. 

Strike price lower than the current market would make it a bearish calendar spread.

In a reverse calendar spread, the option (put or call) bought is of a shorter maturity than 

the option sold. Premium received will be more than the premium paid. Therefore, investor 

initially receives net premium.

Reverse calendar spread earns some profits if the market moves significantly in either direction. 

If the market remains range bound, significant losses are possible.

8.1.2.5. Diagonal Spread

strike price of the options used are different.

8.1.3 Multiple Options of Different Types

8.1.3.1. Straddle

In a long straddle, the investor buys a call and a put with the same strike price. Since two 

option contracts are purchased, the initial premium outflow is high.

If the stock price moves significantly in either direction, then payoff equivalent to the difference 

between the market price and strike price is earned. Therefore, a long straddle is suitable for 

volatile markets.

In a short straddle, the investor sells a call and a put with the same strike price. Since two 

option contracts are sold, the initial premium inflow is high.
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A short straddle is a risky strategy, where the investor loses if the market moves in either 

direction. Only if the market closes at the strike price, will both options lapse.

8.1.3.2. Strangle

A strangle is slightly different from the straddle. Here, the two options bought (if it is a long 

the direction of the change.

market will be at or near the strike price.

8.1.3.3. Collar

This is a covered call plus downside protection. In a covered call, since the investor holds the 

stock, a decline in market leads to a loss. To protect against such loss, the investor buys a 

put.

This is a conservative strategy, where both gains and losses are capped through the call and 

put respectively. The strategy is suitable if the market view is moderately bullish.

8.1.3.4. Range Forward - Long

A range forward is a combination of a call and a put at different strike prices but the same 

maturity.

A long range forward is a combination of:

1.

2 1 2

Suppose SBI is trading at Rs. 2,025. Rs. 2,000 put for 1-month is available at Rs. 75; Rs. 

2,200 call for the same maturity is available at Rs. 25.

On account of the long range forward transaction, the investor will receive net premium of 

(Rs. 75 – Rs. 25) i.e. Rs. 50. The pay offs are shown in Figure 8.5.
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Figure 8.5

forward position was initiated.

The net premium of Rs. 50 earned earlier, becomes the total profit from the position.

A long range forward position is initiated when the market view is significantly bullish.

8.1.3.5. Range Forward - Short

A short range forward is a combination of:

1.

2 1 2

Suppose SBI is trading at Rs. 2,025. Rs. 2,000 put for 1-month is available at Rs. 75; 

Rs. 2,200 call for the same maturity is available at Rs. 25.
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On account of the short range forward transaction, the investor will pay net premium of 

(Rs. 75 – Rs. 25) i.e. Rs. 50. The pay offs are shown in Figure 8.6.

Figure 8.6

range forward position was initiated.

The net premium of Rs. 50 paid earlier, becomes the total loss from the position.

A short range forward position is initiated when the market view is significantly bearish.

8.1.3.6. Box Spread

This is a combination of a bull spread and a bear spread, which is meaningful only for European 

2 1 at any market price for the underlying stock.
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1 call

2 call

2 put

1 put

2 call

1 call

1 put

2 put

8.1.3.7. Condor

This is similar to a butterfly spread. But, the two options in the middle have different strikes, 

instead of the single strike that is used in butterfly spread. The complete strategy therefore 

entails four different strikes.

occurs when the market price is between the two middle strikes. The profits and losses are 

capped.

is between the two middle strikes. The profits and losses are capped.

8.2  Option Chain

The following can be seen from the table:

In the top row, towards the right, the Nifty value of 4920.40 at 3.30 pm on May 25, 2012 

can be seen. This was the time a snapshot of the table was taken from the NSE website 

(www.nseindia.com).

(May 31, 2012)

The middle column shows various strike prices. Calls for each strike price are listed in the 

left; Puts for the same strikes are listed in the right.

Call options at strikes below 4920.40

Put options at strikes above 4920.40
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Table 8.1

Nifty Option Chain
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Open Interest, change in Open Interest, Volume Traded, Implied Volatility and Bid-Ask 

spreads help in gauging the market. Implied Volatility was discussed in Chapter 6. The 

other terms are discussed in Chapter 10.

More volume and open-interest is seen for strikes closer to 4920.40. These are the most 

liquid contracts with finer bid-ask spreads.

As the strike goes down (i.e. they go more in the money), the bid and ask prices for calls 

increase; the bid and ask prices for puts reduce when their strike goes down (i.e. they 

go more out of the money).

Through appropriate selection from the drop down menu at the top, it is possible to get 

8.3  Contract Fundamentals

o

contracts.

o Option Type CE is a reference to European Call.

o The price movement during the day is seen from the Open-High-Low-Closing details.

o

day.

o

i.e. Rs. 2,46,020.

o The order book shows the depth of the market for the contract.

The five best buying interests in the market are shown, with the best price at the 

top.

At the best (highest) price, there is buying interest for 6 contracts i.e. 6 X 50 = 300 

Nifty. Total buying interest is for 431,850 Nifty.

Similarly, the five best selling interests in the market are shown, with the best price 

at the top.

At the best (lowest) price, there is selling interest for 7 contacts i.e. 7 X 50 = 350 

Nifty. Total selling interest is for 182,800 Nifty.

o
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o The daily and annualised volatility are the historical volatility of the underlying (Nifty). 

These are common for all Nifty option contracts.

o Implied volatility for the Nifty is based on the option price in the market for strike price 

= 4,900.

Table 8.2

8.4  Option Trading Intricacies

8.4.1 Choice of Strike Price

quoted at Rs. 2,117) are shown in Table 8.3.
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Time value is Call Premium – Intrinsic Value.

Table 8.3

SBI Options on May 28

Strike
Price

Call
Premium

Intrinsic
Value

Time
Value

Time
Value % 
to Spot

1900 242 217 25 1.2%

2000 150 117 33 1.6%

2100 90 17 73 3.4%

2200 48 0 48 2.3%

2300 22 0 22 1.0%

2400 9 0 9 0.4%

Lower the strike, higher the premium earned. Prima facie, it makes sense to write calls 

at lower prices.

Option premium comprises intrinsic value and time value. High intrinsic value comes with 

case of covered calls). Therefore, it would be more prudent to consider the Time value, 

rather than the option premium.

prices. As a percentage of spot price, the yield difference between writing the call at Rs. 

2,100 and Rs. 2,400 is 3% for 1 month i.e. 36% annualised. Between Rs. 2,100 and Rs. 

2,000 the difference is 1.8% for 1 month i.e. 21.6% annualised.

From the premium yield point of view, it would therefore make sense to write calls closer 

to the spot.

As seen earlier, the strike also marks the point where losses start in a naked call position 

(or gains get capped in a covered call position). A lower strike thus increases the risk 

or compromises the return. It is for this reason that the view on the stock becomes an 

risk of a lower strike price can be taken.

8.4.2 Choice of Expiry



84

Longer maturities are not only less liquid, but also offer lower premium per day (though 

the absolute premium will be higher). Between the June and July maturity contracts, the 

differential in premium yield is almost 20%.

Table 8.4

SBI Options on May 28

Strike
Price

Maturity Call
Premium

Days Premium
per day

%

2100 31-May-12 35 3 11.67 201.1%

2100 28-Jun-12 90 31 2.90 50.1%

2100 26-Jul-12 105 59 1.78 30.7%

In general, any option loses value with passage of time (assuming the stock price is constant). 

The rate of loss in value is much slower in the earlier periods of the contract, than the later 

periods. Therefore, it would make sense for the call writer to write options for the near 

month.

8.4.3 Roll Over and Covered Calls

option seller does not hold the stock, it is called a naked call.

The pay-off for the seller of a call (short call) was seen in Chapter 7. Higher the price of the 

stock, greater would be the loss on the naked call. Since there is no ceiling to a stock price, 

the loss on a naked call is unlimited.

In the case of a covered call, the investor has the security. Therefore, the unlimited loss 

problem is avoided.

A typical situation for a covered call is when a stock has good long term potential, but not 

earned from that investment in the short term. However, if a covered call is written on that 

stock, then additional premium is received. This will bring down the effective cost of the 

investment (and therefore the break-even point for the investor). So long as the stock does 

Suppose an investor holds 125 shares of SBI, bought at the prevailing price of Rs. 2,115. He 

Table 8.5.
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Table 8.5

SBI Call Options in Various Price Scenarios

Price of SBI Share in future Rs. 2,000 Rs. 2,200 Rs. 2,400
May 31 Rs. 2,200 call 0.05 35 225
May 31 Rs. 2,400 call 0.05 3 30

Acquisition Price Rs. 2,115 Rs. 2,115 Rs. 2,115
Premium Received Rs. 5 Rs. 5 Rs. 5
Breakeven Value Rs. 2,110 Rs. 2,110 Rs. 2,110

-Rs. 115
(2000-2115)

Rs. 85
(2200-2115)

Rs. 85
(2400-2115)

Premium received Rs. 5 Rs. 5 Rs. 5
-Rs. 110 Rs. 90 Rs. 90

was earned, the investor loses Rs. 115 on the stock. Therefore, covered calls should be 

written only on stocks that are unlikely to go down. A bullish view is essential.

85 on the stock. Along with the Rs. 5 premium earned, the total profit is Rs. 90.

when the share prices goes above Rs. 2,200. Therefore, the investor will not be able to 

participate in gains in the market beyond Rs. 2,200. Covered calls should therefore be 

written only if the bullish view is moderate. Else, the covered call writer ends up losing 

on potential gains.

He can roll over the contract at a higher price, of say, Rs. 2,400. This would entail the 

following transactions:

Buying the Rs. 2,200 call at the prevailing price of Rs. 35. This will reverse his earlier 

call written position.

Sell the Rs. 2,400 call at the prevailing price of Rs. 3. Thus, a new call is written.

Net outflow for the investor on account of the roll-over would be Rs. 35 – Rs. 3 i.e. 

Rs. 32.

  This kind of a roll-over to a higher price is called a rolling-up. By paying Rs. 32 

additional Rs. 200 (Rs. 2,400 – Rs. 2,200).
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The outflow of Rs. 32 came up because very little was earned by selling the Rs. 2,400 

Call for May 31 maturity. It is possible that at the same time, the Rs. 2,400 Call for June 

inflow of Rs. 50 – Rs. 35 i.e. Rs. 15. This kind of a roll over to a higher price for a longer 

maturity is called rolling-up-and-out.

Suppose that when the share price goes down to Rs. 2,000, May 31 Rs. 2,000 call is 

close both positions. This would entail selling the share at Rs. 2,000 and buying the 

Rs. 2,200 May 31 Call at the negligible price of 5 paise.

can roll over the contract at a lower price, of say, Rs. 2,000. This would entail the 

following transactions:

Buying the Rs. 2,200 call at the prevailing price of Rs. 35. This will reverse his 

earlier call written position.

Sell the Rs. 2,000 call at the prevailing price of Rs. 25. Thus, a new call is 

written.

Net inflow for the investor on account of the roll-over would be Rs. 35 – Rs. 25 i.e. 

Rs. 10.

This kind of a roll-over to a lower price is called a rolling-down. The investor receives Rs. 10 

for the roll-down. However, he will not be able to participate in profits if the market price goes 

above Rs. 2,000 i.e. he has given up potential profit of Rs. 200 (Rs. 2,200 – Rs. 2,000).

Points to remember

Protective put (also called synthetic long call) is a combination of long stock and long put. 

Pay-off is similar to a long call.

Breakeven selling price for the stock is the sum of cost price of the stock and the premium 

paid for the long call. Above breakeven, profit potential is unlimited. But loss is limited.

This strategy is suitable when the investor is bullish about the stock, but has some 

concern about possible declines.

Covered put is a combination of short stock and short put. Pay-off is similar to a short 

call. Pay-off is similar to a short call position.

This strategy is suitable when the investor is moderately bearish about the stock or 



87

Covered call combines a long stock position with a short call. It is also called a buy-write 

strategy. Pay-off is similar to a short put.

Breakeven point is the difference between the cost price of the stock and the premium 

received on the call written. If the stock goes below the breakeven point, significant 

losses are possible.

This strategy is suitable when the view is moderately bullish or sideways.

Protective call (also called synthetic long put) combines a long call with a short stock 

position. Pay-off is similar to a long put.

This strategy is suitable when the view is bearish, with some concern about a potential 

increase.

In a bull spread, the investor earns profits if the market is up. Since the profit from this 

spread is capped, the strategy is appropriate only when the market is moderately bullish. 

It can be built using either Calls or Puts. Accordingly, it can be a Bull Call Spread or a Bull 

Put Spread.

o In a Bull Call Spread, a call option is bought and another call option sold on the same 

2) as 

1).

o In a Bull Put Spread, a put option is bought and another put option sold on the same 

stock with the same maturity. The put option sold has a higher strike price.

In a bear spread, the investor earns profits if the market is down. However, since the 

profits are capped, this strategy is sensible only when the market is moderately bearish. 

As in the case of bull spread, the bear spread too, can be built using Calls or Puts. 

Accordingly, it can be a Bear Call Spread or a Bear Put Spread.

o In a Bear Call Spread, a call option is bought and another call option sold on the 

2 1).

o In a Bear Put Spread, a put option is bought and another put option sold on the 

same stock with the same maturity. The put option sold has a lower strike price.

1 2

3 1 2 3 2 1 3 2 2 is near the current stock price. 

Butterfly spreads can be created using call or put options.

1 3 2. is a long 

call butterfly spread. A similar pay-off is possible through a long put butterfly spread, 

1 3 2.
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The long butterfly strategy (through calls or puts) makes profits if the market is range 

bound. For volatile markets, the investor can reverse the above positions to do a short 

call butterfly or short put butterfly.

In a calendar spread, different options of the same type but different maturities are used. 

The underlying and strike price are held constant.

In a regular calendar spread, a shorter maturity call (or put) option is sold and longer 

maturity call (or put) option is purchased at the same strike price.

when the market is range bound.

A calendar spread is considered neutral, if the strike price is at the current market price. 

If the strike price is higher than the current market, it is considered to be a bullish 

calendar spread. Strike price lower than the current market would make it a bearish 

calendar spread.

In a reverse calendar spread, the option (put or call) bought is of a shorter maturity 

than the option sold. Reverse calendar spread earns some profits if the market moves 

significantly in either direction. If the market remains range bound, significant losses are 

possible.

In a diagonal spread, only the underlying is the same. Both maturity and strike price of 

the options used are different.

In a long straddle, the investor buys a call and a put with the same strike price.If the 

stock price moves significantly in either direction, then payoff equivalent to the difference 

between the market price and strike price is earned. Therefore, a long straddle is suitable 

for volatile markets.

In a short straddle, the investor sells a call and a put with the same strike price. A 

short straddle is a risky strategy, where the investor loses if the market moves in either 

direction. Only if the market closes at the strike price, will both options lapse.

A strangle is slightly different from the straddle. Here, the two options bought (if it is a 

about the direction of the change.

the market will be at or near the strike price.

A collar is a covered call plus downside protection. In a covered call, since the investor 

holds the stock, a decline in market leads to a loss. To protect against such loss, the 

investor buys a put.
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This is a conservative strategy, where both gains and losses are capped through the call 

and put respectively. The strategy is suitable if the market view is moderately bullish.

A range forward is a combination of a call and a put at different strike prices but the same 

maturity.

A long range forward is a combination of:

o 1.

o 2 1 2

A long range forward position is initiated when the market view is significantly bullish.

A short range forward is a combination of:

o 1.

o 2 1 2

A short range forward position is initiated when the market view is significantly bearish.

2 1 at any market price for the 

underlying stock.

o 1 call

o 2 call

o 2 put

o 1 put

o 2 call

o 1 call

o 1 put

o 2 put

This is similar to a butterfly spread. But, the two options in the middle have different 

strikes, instead of the single strike that is used in butterfly spread. The complete strategy 

therefore entails four different strikes.

occurs when the market price is between the two middle strikes. The profits and losses 

are capped.
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price is between the two middle strikes. The profits and losses are capped.

is called Option Chain.

As the strike goes down (i.e. they go more in the money), the bid and ask prices for calls 

increase; the bid and ask prices for puts reduce when their strike goes down (i.e. they 

go more out of the money).

Lower the strike, higher the premium earned. Prima facie, it makes sense to write calls 

at lower prices.

Option premium comprises intrinsic value and time value. High intrinsic value comes with 

case of covered calls). Therefore, it would be more prudent to consider the Time value, 

rather than the option premium.

prices.From the premium yield point of view, it would make sense to write calls closer to 

the spot.

The strike marks the point where losses start in a naked call position (or gains get capped 

in a covered call position). A lower strike thus increases the risk or compromises the 

return. It is for this reason that the view on the stock becomes an important parameter 

price can be taken.

Longer maturities are not only less liquid, but also offer lower premium per day (though 

the absolute premium will be higher).

In general, any option loses value with passage of time (assuming the stock price is 

constant). The rate of loss in value is much slower in the earlier periods of the contract, 

than the later periods. Therefore, it would make sense for the call writer to write options 

for the near month.

option seller does not hold the stock, it is called a naked call.

Since there is no ceiling to a stock price, the loss on a naked call is unlimited.

In the case of a covered call, the investor has the security. Therefore, the unlimited loss 

problem is avoided.
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A typical situation for a covered call is when a stock has good long term potential, but not 

If the investor only invests in the stock, then nothing is earned from that investment 

in the short term. However, if a covered call is written on that stock, then additional 

premium is received. This will bring down the effective cost of the investment (and 

therefore the break-even point for the investor).

holding the stock.

Roll-over to a higher price is called a rolling-up. It entails a cost, but lets the investor 

Roll over to a higher price for a longer maturity is called rolling-up-and-out.

Roll-over to a lower price is called a rolling-down. The investor receives a premium for 

the roll-down, but ends up surrendering some profits, if the market were to go up.

Self-Assessment Questions

Protective put is same as

Synthetic long put

Synthetic long call

Covered put

Covered call

Pay-off in a covered call is similar to

Long call

Long stock

Short put

Short call

In a bull spread, the investor makes profits if market goes

Up

Down

Sideways

None of the above
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Butter fly entails  strikes

1

2

3

4

In a reverse calendar spread, the option bought is of a shorter maturity than the option 

sold.

True

False

In a diagonal spread, which of the following remains constant?

Underlying
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Chapter 9: Exotic Options

standardisation of the contracts.

Investment bankers structure various Over the Counter (OTC) option products that are not 

specific requirements much better.

9.1  Asian Option

In the options discussed so far, the pay-off depended on the market price on maturity of 

the contract. In an Asian option, the pay-off depends on the average price of the underlying 

during the tenor of the contract, or part of the tenor of the contract.

Such a contract, with foreign currency as the underlying, offers obvious benefits to corporate 

normal business operations.

9.2  Bermudan Option

9.3  Compound Option

1 2) and two strike 

dates (T1 and T2).

1 at time T1 and be 

2 at time T2.

Compound options can be structured in various ways – Call on Call, Call on Put, Put on Call 

or Put on Put.

9.4  Binary Option

is fulfilled; else nothing.
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call option. It will be priced as Qe-rTN(d2)

put option. It will be priced as Qe-rTN(-d2)

Binary options structured in this fashion are also called Cash or nothing options.

amount, Q an asset is given if the condition is fulfilled. This is like the European option already 

discussed. The valuation of the option would thus be driven by the value of the asset. Asset 

or nothing Call options are valued at S0e
-qTN(d1). Asset or nothing Put options are valued at 

S0e
-qTN(-d1).

9.5  Barrier Option

This is an option where the pay-off depends on whether the underlying asset reaches a 

specified value (the barrier) during a specified period. If the option comes into effect only if 

the price of the underlying reaches the barrier, it is a knock-in option. If the option ceases to 

9.6  Look back Option

during the life of the contract.

In a look-back call, the buyer is able to acquire the asset at the lowest price it reaches during 

the contract period.

In a look-back put, a person holding the asset can sell it at the highest price it reaches during 

the contract period.

9.7  Shout Option

This is an option where once during the contract period, the holder can shout to the writer. 

The pay off on the long option would be its value on maturity or its value at the time of shout, 

whichever works better for the holder of the option.

9.8  Chooser Option

In this kind of option, the holder can decide whether to treat it as a call or a put. Its value will 

therefore be the higher of the call or put.
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Points to remember

is that some of these structures fit their specific requirements much better.

In an Asian option, the pay-off depends on the average price of the underlying during the 

tenor of the contract, or part of the tenor of the contract.

on specified dates.

1 and 

2) and two strike dates (T1 and T2).

Compound options can be structured in various ways – Call on Call, Call on Put, Put on 

Call or Put on Put.

Q) if a condition is fulfilled; else nothing.

o

is a binary call option. It will be priced as Qe-rTN(d2)

o

is a binary put option. It will be priced as Qe-rTN(-d2)

Binary options can also be structured as Asset or nothing options. Here, instead of the 

option

o Asset or nothing Call options are valued at S0e
-qTN(d1).

o Asset or nothing Put options are valued at S0e
-qTN(-d1).

Barrier option is an option where the pay-off depends on whether the underlying asset 

reaches a specified value (the barrier) during a specified period.

o If the option comes into effect only if the price of the underlying reaches the barrier, 

it is a knock-in option.

o

knock-out option.
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by the underlying during the life of the contract.

o In a look-back call, the buyer is able to acquire the asset at the lowest price it 

reaches during the contract period.

o In a look-back put, a person holding the asset can sell it at the highest price it 

reaches during the contract period.

A shout option is an option where once during the contract period, the holder can shout 

to the writer. The pay off on the long option would be its value on maturity or its value at 

the time of shout, whichever works better for the holder of the option.

In a chooser option, the holder can decide whether to treat it as a call or a put. Its value 

will therefore be the higher of the call or put.

Self-Assessment Questions

In  option, the pay-off depends on the average price of the underlying during 

the tenor of the contract.

American

European

Asian

Dutch

Based on calls or puts

Two strike prices

Two strike dates

All the above

Cash or nothing

Stock or nothing

Both the above

None of the above
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Asset or nothing Put options are valued at

S0e
-qTN(-d1)

S0e
-qTN(d1)

S0e
-qTN(-d2)

S0e
-qTN(d2)

True

False

A shout option is one which is traded through open cry system in the trading floor.

True

False
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Chapter 10: Market Indicaters

Derivative strategies are closely linked to the view on the market or the stock. Bullish markets, 

bearish markets, flat markets, volatile markets – each call for a different approach.

volumes etc.

Since the active derivative contracts are shorter term in nature, derivative strategies call for 

a shorter term view on the markets and stocks. Technical analysis is more amenable to such 

short term views.

A few market indicaters that are typically evaluated are discussed below:

10.1 Put-Call Ratio

The Put-Call Ratio is a useful tool to gauge the market pulse. It is especially useful as a lead 

over a day or week.

NSE provides daily Market Activity Report as a download from its website (www.nseindia.

com

trading volumes. Therefore, Put-Call Ratio can be easily calculated.

In some markets, stock option put-call ratio is given greater importance because portfolio 

compromise.

the trend.

Put contracts make money when the market is in a decline. Therefore, higher volume of put 
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contracts (which would translate into a higher put-call ratio) is indicative that the market 

decrease in put-call ratio is indicative of a likely change in the direction of the market.

10.2 Open Interest

A position is initiated through a purchase or sale of a put or call. This creates an open 

underlying, the open interest is reduced. Open interest also gets reduced when an option 

open position. Open interest thus represents all the positions that have been initiated but not 

One interpretation of open interest relates to the depth of the market for that contract. A large 

open interest means that the contract is liquid. Liquid contracts tend to have narrower bid-ask 

spreads and are therefore friendly towards market participants.

Change in open interest provides information on whether new positions are being created, 

or whether positions are being unwound. Closer to the last Thursday of the month (when the 

contracts mature), one sees a lot of unwinding of contracts.

if trading volume is 200,000, while open interest is only 150,000, then it means that the 

contract was very actively traded during the day.

In general, an uptrend in prices, together with rise in trading volumes and open interest is a 

bullish signal. It indicates that more money is coming into the market.

Higher prices with declining trading volumes and open interest are indicative of a weak market, 

where money is going out. The price increase may be only on account of short-sellers covering 

their position.

Decline in prices, together with rise in trading volumes and open interest is a bearish indicater. 

However, if the decline in prices comes with declining trading volumes and open interest, then 

the market is likely to reverse.
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Thus, it becomes possible to assess how each investor type is viewing the market.

10.3 Roll-over

contract and potential dividend payments during the tenor of the contract.

Investors may also choose to roll-over their contract by reversing their current position 

someone who has a long call on the Nifty for May 31 maturity, will sell a long call on the Nifty 

(to square off the earlier position) and buy a call on the Nifty for June 28 maturity (to create 

a fresh position).

continue. Fewer roll overs indicate a trend reversal. The market participants are closing out 

their positions and not getting into fresh positions.

if open interest in a stock is as follows:

10.4 Volatility

If the historical volatility, as well as the volatility implied from option contracts are low, then 

it means that the market trend is likely to continue.

CBOE, with suitable amendments to adapt to the NIFTY options order book. The formula used 

for the calculation is as follows:
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iis the strike price of ith

i is the interval between strike prices- half the distance between the strike on either side 

i

i i

0

name of the India VIX and for purposes relating to the India VIX.]

Points to remember

Since the active derivative contracts are shorter term in nature, derivative strategies call 

for a shorter term view on the markets and stocks. Technical analysis is more amenable 

to such short term views.

The Put-Call Ratio is a useful tool to gauge the market pulse. It is especially useful as a 

Volume over a day or week.

In some markets, stock option put-call ratio is given greater importance because 

ratios represent a better compromise.

Traders look for changes in trend to form an opinion on the likely direction of the market 

study the trend.

Higher volume of put contracts (which would translate into a higher put-call ratio) is 

higher volume of call contracts (which would translate into a lower put-call ratio) indicates 

o
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direction.

o

in the direction of the market.

A large open interest means that the contract is liquid. Liquid contracts tend to have 

narrower bid-ask spreads and are therefore friendly towards market participants.

Change in open interest provides information on whether new positions are being created, 

or whether positions are being unwound. Closer to the last Thursday of the month (when 

the contracts mature), one sees a lot of unwinding of contracts.

Together with trading volume, open interest helps judge the level of activity.

In general, an uptrend in prices, together with rise in trading volumes and open interest 

is a bullish signal. It indicates that more money is coming into the market.

Higher prices with declining trading volumes and open interest are indicative of a weak 

market, where money is going out. The price increase may be only on account of short-

sellers covering their position.

Decline in prices, together with rise in trading volumes and open interest is a bearish 

indicater. However, if the decline in prices comes with declining trading volumes and open 

interest, then the market is likely to reverse.

Investors may also choose to roll-over their contract by reversing their current position 

continue. Fewer roll overs indicate a trend reversal. The market participants are closing 

out their positions and not getting into fresh positions.

position to the total open position for near month, middle month and far month.

If the historical volatility, as well as the volatility implied from option contracts are low, 

then it means that the market trend is likely to continue.
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From the best bid-ask prices of NIFTY Options contracts a volatility figure (%) is calculated. 

India VIX uses the computation methodology of CBOE, with suitable amendments to adapt 

to the NIFTY options order book. The formula used for the calculation is as follows:

Self-Assessment Questions

Put-Call ratio is used as a lead indicater of market swings.

True

False

stock.

Increase

Decrease

Sideways movement

None of the above

Increase in put-call ratio in a bullish market is an indication of trend reversal.

True

False

In general, an uptrend in prices, together with rise in trading volumes and open interest 

is a  signal.

Bearish

Bullish

to continue.

True

False
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The near month, middle month and far month open positions are 100, 200 and 300. 

One-third

One-half

One-fourth

Two-third

India VIX indicates the  volatility.

Historic

Implied

Expected Market

Best case
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