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Chapter 3 

OPTIONS AND FUTURES 

Chapter Index 

� Options  

(a) Understanding the Options  

(b)  Straddles and Strangles  

(c)  Strip and Strap 

(d) Butterfly With Reference to Options 

(e) Condor  

(f) Bull and Bear Spreads 

(g) Calendar spreads 

(h) General Problems on Options 

(i) Option Valuation    

     (i) Price Difference Approach 

                  (ii) Expected Gains Approach                                    

                  (iii) Binomial Model 

                  (iv) Risk Neutral Method 

                              Two Stage Binomial Model 

                  (v) Black- Scholes Model 

           (g) Put – Call Parity Theory (PCPT) 

           (h) The Greeks 

                 (i) Delta 

                (ii) Gamma 

                (iii) Vegs 

                (iv) Theta 

                (v) RHO 

 

� Futures  

� OTC Derivatives 

       (i) Cap, Floor and Collar 

       (ii) Forward Rate Agreements 

       (iii) Interest Swaps 
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� Arbitrage Opportunities  

� Commodities Derivatives  

� Extra Practice (Must Do)      

� Extra Practice (Optional)                                                                                                 

� Share Prices Index Numbers (Share Indices)                                           

� Appendix -A   Calculation of Value of Natural Log 

� Appendix -B   Finding The Values of N(D1) and N(D2) 

� Theoretical Aspects 

          (a)Derivatives  

          (b)Stock Market Derivatives in India 

          (c)Options 
           (d) Intrinsic Value and Time Value of Options  

           (e) Futures  

           (f) Mark to the Market 

           (g) Interest Rate Derivatives 

           (h) Convergence Principal  

 

OPTIONSOPTIONSOPTIONSOPTIONS    

    

UNDERSTANDING THE OPTIONSUNDERSTANDING THE OPTIONSUNDERSTANDING THE OPTIONSUNDERSTANDING THE OPTIONS    

An option is a contract that gives its owner the right (but not the obligation) to buy or 

to sell an underlying asset (for example, share of a company, foreign currency etc.) 

on or before a given date at a fixed price (this fixed price is called as Exercise price, 

it is also called as Strike price). 

 

Call Option gives the buyer of the option the right (but not the obligation) to buy a 

currency or share. 

 

Put Option gives the buyer of the option the right (but not the obligation) to sell a 

currency or share. 

 

European Option : An option that can be exercised on the specific date. 

 

American Option: An option that can be exercised on any date up to the expiry date. 

 

Example: A & B enter into a contract under which B pays A Rs.700 (option premium 

or option price) and in return A gives him the right of buying 100 shares of Gokul Ltd 

on a particular date at Rs.300 per share.  B may buy 100 shares of Gokul from A at 

Rs.300 on that particular date (or he may not buy).  Suppose Spot price on that date 

is below 300, B won’t buy the shares.  If it is 300, he may or may not buy. If the spot 

price is above Rs.300, it is natural that B will exercise his option i.e. he will buy the 

shares.  In this example, B has limited his loss to Rs.700 but there is no limit to his 

gain.  The option referred in this example is “European Call option” 
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There are two parties in an option contract: 

1) Option writer or option seller – he gives the option to the other party. In 

the above example, A is option writer. He receives the option premium or 

option price from the other party. In the above example Rs.700 is option 

premium or option price. 

 

2) Option owner or option holder – he gets “the option” or “the right (but not 

the obligation)” from the option writer against payment of “option 

premium” or “option price”. In the above example, B is option owner. 

 

In-the-money option: An option is said to be “In-the-money” when it is 

advantageous to exercise it. 

 

Out-of-the money option: An option is said to the “Out-of-the-money” when it is 

disadvantageous to exercise it. (Naturally, is this situation, the option owner won’t 

exercise it.) 

 

At-the-money option: If the option holder does not lose or gain whether he 

exercises his option or not, the option is said to be at- the- money. (White solving 

questions in the examination, it is assumed that if the option is at the money, it is not 

exercised by its owner). 

 

Value of Call option (to its owner) at expiration:  

Max (Spot price-Strike price, 0) 

 

Value of put option (to its owner) at expiration: 

Max (Strike price- Spot price, 0) 

 

Example (i)Example (i)Example (i)Example (i) consider the following six cases of Call option 

 

 Case 

1 

Case 

2 

Case 

3 

Case 

4 

Case 

5 

Case 

6 

Spot price at expiration 

Strike price 

80 

100 

90 

100 

100 

100 

110 

100 

120 

100 

130 

100 

 

Find in each case (i) whether the option is in-the-money, at-the-money or out-of-

the money and (ii) value of option (to its owner) at expiration. 

 

AnswerAnswerAnswerAnswer    

Case In, Out or at Value  

1 Out 0 

2 Out 0 

3 At 0 

4 In 10 

5 In 20 

6 In 30 

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     4

Example (ii):Example (ii):Example (ii):Example (ii): What will be your answers if the options referred in example (i) are put 

options? 

    

AnswerAnswerAnswerAnswer    

Case In, at, Out  Value  

1 In 20 

2 In 10 

3 At 0 

4 Out 0 

5 Out 0 

6 Out 0 

    

Q. NQ. NQ. NQ. No.1:o.1:o.1:o.1: Mr. Tony has purchased a 3-months call option of King Ltd’s equity share 

with an exercise price of Euro 51.  Determine the value of Call option at expiration if 

the share price at expiration turns out to be either 47 or 54.  Draw a diagram to 

illustrate your answer. 

 

AnswerAnswerAnswerAnswer 

Spot price on maturity  Value call option 

Euro 47 Euro 0 

Euro 54 Euro 3 

 
Diagram 1 (a)Diagram 1 (a)Diagram 1 (a)Diagram 1 (a) 
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Q No.2:Q No.2:Q No.2:Q No.2:  Mr. Aditya purchased a 3-months call option on equity share of Prerna Ltd. 

from Mr. Mohan at a strike price of Rs.160. Call Premium Rs.9. Current price Rs.185. 

Explain profit / loss (also called ‘pay off’) to Aditya as well to Mohan, if prices at 

expiration are Rs.140, Rs.150, Rs.160, Rs.170 or Rs.180. 

    

AnswerAnswerAnswerAnswer       

Aditya’s Pay Offs 

Spot Price Pay –offs 

140 -9 

150 -9 

160 -9 

170 +1 

180 +11 

 

Mohan’s Pay - offs 

Spot price  Pay-offs 

140 +9 

150 +9 

160 +9 

170 -1 

180 -11 

    

Q.No.3 :Q.No.3 :Q.No.3 :Q.No.3 : Mr. X purchased a 3-months put option on equity share of Boston Co. from 

Mr. Y. Strike price $ 125,  put premium $ 5.  Current price: $ 99. Prepare a table and 

a graph to show pay-offs of Mr. X if expiration prices are $ 100, 105, 110, 

115,…………..or 150.  Do the same exercise for Y as well. 

 

AnswerAnswerAnswerAnswer    

Spot price on maturity X’s Pay - offs Y’s Pay offs 

100 +20 -20 

105 +15 -15 

110 +10 -10 

115 + 5 -5 

120 0 0 

125 -5 +5 

130 -5 +5 

135 -5 +5 

140 -5 +5 

145 -5 +5 

150 -5 +5 
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Diagram 1 (b)Diagram 1 (b)Diagram 1 (b)Diagram 1 (b) 

    

 
Diagram 1 (c)Diagram 1 (c)Diagram 1 (c)Diagram 1 (c) 

 

GlossaryGlossaryGlossaryGlossary                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Long callLong callLong callLong call: buying the call. The buyer pays option premium. The buyer gets the 

right (and not the obligation) to buy the underlying asset at strike price. Loss 

restricted to option premium. If spot price on maturity is higher than the strike 
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price, the option is exercised, otherwise not. On exercising the option, the buyer 

receives the difference between spot price and strike price.    

Short CallShort CallShort CallShort Call: Selling or writing the call. The seller receives option premium. Profit 

limited to option premium. If the spot price on maturity is more than strike price, 

the option writer has to pay an amount equal to difference between spot price 

and strike price to the option buyer. 

Long PutLong PutLong PutLong Put: Buying the put. The buyer pays option premium, Loss restricted to 

option premium. If spot price on maturity is lower than the strike price, the 

option is exercised, otherwise not. On exercising the option, the buyer receives 

the difference between spot price and strike price. 

Short PutShort PutShort PutShort Put: Selling or writing the put. The seller receives option premium. Profit 

limited to option premium. If the spot price on maturity is less than strike price, 

the option writer has to pay an amount equal to difference between spot price 

and strike price to the option buyer. 

Naked OptionNaked OptionNaked OptionNaked Option: This term is used with reference to the option writer. If the option 

writer writes an option without hedging the loss that he may has to bear, the 

option is naked option. Losses on calls can be hedged (fully or partly) by the 

following methods: (a) buying the underlying asset (b) Buying futures contracts. 

Losses on puts can be hedged (fully or partly) by the following methods:                      

(a) short selling the underlying asset (b) selling the futures contracts. 

Protective OptionProtective OptionProtective OptionProtective Option: This term is used with reference to the option writer. If the 

option writer writes an option and hedges the loss that he may has to bear, the 

option is Protective option. Losses on calls can be hedged (fully or partly) by the 

following methods: (a) buying the underlying asset (b) Buying futures contracts. 

Losses on puts can be hedged (fully or partly) by the following methods:                        

(a) short selling the underlying asset (b) selling the futures contracts. 

    
STRADDLES AND STRANGLES STRADDLES AND STRANGLES STRADDLES AND STRANGLES STRADDLES AND STRANGLES     

 

A straddle consists of buying a call and a put both with same strike price and 

maturity.  If there is drastic depreciation, gain is made on the put while in the case of 

a drastic appreciation, the call gives a profit. For moderate movements, a net loss is 

there. 

 

A strangle is a similar strategy except that the strike prices in the call and put are 

different. 

 

Both straddles and strangles are bought when the trader is expecting a strong move 

in the exchange rate but is not sure of the direction. 
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Q. No. 4Q. No. 4Q. No. 4Q. No. 4: Mr. X purchases a 3-months call as well 3-months put, both at strike price 

of CHF 75.  Premium of Call : CHF3.  Premium of put : CHF 2.  Prepare a table and 

draw a graph to show pay-offs of Mr. X if expiration prices are 

60,65,70,71,72,73,74,   …………80, 85 or 90. Do the same exercise for Y as well.  

Find whether the maximum amount of loss to Mr. X is equal to call premium plus put 

premium.        

    

Teaching noteTeaching noteTeaching noteTeaching note    ––––    not to be given in the exam:not to be given in the exam:not to be given in the exam:not to be given in the exam: The right of exercising or not exercising 

the option is with the option buyer (who pays the option premium); it is not with the 

option writer. Option buyer exercises the call when spot price on maturity is greater 

than the strike price; the put is exercised by the option writer if the spot price is less 

than the strike price. 

 

What do we mean by exercising the call? The term exercising the call means that the 

option buyer conveys to the option writer that he wants to purchase at the strike 

price. The option writer has no option but to sell, though the transaction will be 

settled by paying the difference by the option writer to the option buyer (AND NOT 

THROUGH THE DELIVERY BY THE OPTION WRITER AND THE PAYMENT OF 

STRIKE PRICE BY THE OPTION BUYER) 

 

What do we mean by exercising the PUT? The term exercising the put means that 

the option buyer conveys to the option writer that he wants to sell at the strike price. 

The option writer has no option but to purchase, though the transaction will be 

settled by paying the difference by the option writer to the option buyer (AND NOT 

THROUGH THE DELIVERY BY THE OPTION BUYER AND THE PAYMENT OF 

STRIKE PRICE BY THE OPTION WRITER) 

AnswerAnswerAnswerAnswer 

Spot price X’s Pay-off Y’s Pay –off 

60 -5 (prem.) + 15(gain on put)   = +10 -10 

65 -5 (prem.) + 10(gain on put)   =   +5 -5 

70 -5 (prem.) +   5(gain on put)   =     0 0 

71 -5 (prem.) +  4 (gain on put)   =   -1 +1 

72 -5 (prem.) +  3 (gain on put)   =   -2 +2 

73 -5 (prem.) +  2 (gain on put)   =   -3 +3 

74 -5 (prem.) +  1 (gain on put)   =   -4 +4 

75 -5 (prem.) +  0  ( gain )           =   -5 +5 

76 -5 (prem.) +  1(gain on call)   =   -4 +4 

77 -5 (prem.) +  2(gain on call)   =   -3 +3 

78 -5 (prem.) +  3(gain on call)   =   -2 +2 

79 -5 (prem.) +  4(gain on call)   =   -1 +1 

80 -5 (prem.) +  5(gain on call)   =    0 0 

85 -5 (prem.) +  10(gain on call) =  +5 -5 

90 -5 (prem.) +  15(gain on call) = +10 -10 
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Diagram 1 (d)Diagram 1 (d)Diagram 1 (d)Diagram 1 (d) 
 

 

 

 
DiagramDiagramDiagramDiagram    1 (e)1 (e)1 (e)1 (e) 

 

Q. No.5:Q. No.5:Q. No.5:Q. No.5: Consider all the particulars of Q.No.4 with one change i.e. the strike price 

for call is CHF74.  Revise your answers. 
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AnswerAnswerAnswerAnswer  

Spot price X’s Pay-off Y’s Pay –off 

60 -5 (prem.) + 15(gain on put)   = +10 -10 

65 -5 (prem.) + 10(gain on put)   =   +5 -5 

70 -5 (prem.) +   5(gain on put)   =     0 0 

71 -5 (prem.) +  4 (gain on put)   =   -1 +1 

72 -5 (prem.) +  3 (gain on put)   =   -2 +2 

73 -5 (prem.) +  2 (gain on put)   =   -3 +3 

74 -5 (prem.) +  1 (gain on put)   =   -4 +4 

75 -5 (prem.) +  1 (gain on call)  =   -4 +4 

76 -5 (prem.) +  2(gain on call)   =   -3 +3 

77 -5 (prem.) +  3(gain on call)   =   -2 +2 

78 -5 (prem.) +  4(gain on call)   =   -1 +1 

79 -5 (prem.) +  5(gain on call)   =   -0 0 

80 -5 (prem.) +  6(gain on call)   =   +1 -1 

85 -5 (prem.) +  11(gain on call) =   +6 -6 

90 -5 (prem.) +  16(gain on call) =  +11 -11 

 

 
Diagram 1 (f)Diagram 1 (f)Diagram 1 (f)Diagram 1 (f) 
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Diagram 1 (g)Diagram 1 (g)Diagram 1 (g)Diagram 1 (g) 

    

STRIP AND STRAPSTRIP AND STRAPSTRIP AND STRAPSTRIP AND STRAP    

A strip consists of buying one call and two puts with the same underlying asset, 

same strike price and same expiration date. In case of strap there will be two calls 

and one put, with same strike price, same expiration date, on the same underlying 

asset.  Strip strategy is adopted by those who expect that prices will move, they are 

not sure about direction but think that there are more chances of pricing going down. 

 

Strap: Other things as above but think that there are more chances of prices going 

up. 

    

Q. No.6:Q. No.6:Q. No.6:Q. No.6: A purchases a call of 1 share of A Ltd. with 3 months expiration at a strike 

price of Rs.60. Call premium Re 1 per share. At the same time he purchases a put of 

2 shares of same company same expiration same strike price same option premium 

per share. Find his pay off if spot price on maturity is 55,56,……..65.  

AnswerAnswerAnswerAnswer 

Pay – offs of A 

Spot price  Pay-off 

55 +7 

56 +5 

57 +3 

58 +1 

59 -1 

60 -3 

61 -2 

62 _1 

63 0 

64 +1 

65 +2 
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BUTTERFLY WITH REFERENCE TO OPTIONSBUTTERFLY WITH REFERENCE TO OPTIONSBUTTERFLY WITH REFERENCE TO OPTIONSBUTTERFLY WITH REFERENCE TO OPTIONS    

This strategy is adopted by those operators who expect insignificant movements in 

the market price of underlying asset.  This strategy may result in small amount of 

profit with limited loss. 

 

It is involves positions in options with three different strike prices.  It can be created 

by buying a call at relatively low strike price, say X1, buying a call with a relatively 

high strike price, say X3, and selling 2 calls with a strike price equal to average of X1  

& X3   (let’s call it as X2). Generally, X2 is close to current price in the market. 

 

Q.No.7:Q.No.7:Q.No.7:Q.No.7: Current Spot Price Rs.61. Call option quotations in the market: 

 Strike Price  Premium  

 Rs.55   Rs.10 

Rs.60   Rs.7 

Rs.65   Rs.5 

 

Mr. X buys one call at strike price 55 and one call at strike price 65. He sells 

2 call with strike price 60. Give pay-offs if spot price on expiry on 51, 

52,…………..70 

AnswerAnswerAnswerAnswer    

PAY PAY PAY PAY ----    OFF TABLEOFF TABLEOFF TABLEOFF TABLE    

Spot Price Call at 55 Two Calls 

at 60 

Call at 65 Premium Pay-off 

51 - - - -1 -1 

52 - - - -1 -1 

53 - - - -1 -1 

54 - - - -1 -1 

55 - - - -1 -1 

56 1 - - -1 0 

57 2 - - -1 +1 

58 3 - - -1 +2 

59 4 - - -1 +3 

60 5 - - -1 +4 

61 6 -2 - -1 +3 

62 7 -4 - -1 +2 

63 8 -6 - -1 +1 

64 9 -8 - -1 0 

65 10 -10 - -1 -1 

66 11 -12 1 -1 -1 

67 12 -14 2 -1 -1 

68 13 -16 3 -1 -1 

69 14 -18 4 -1 -1 

70 15 -20 5 -1 -1 

A Butterfly can also be created using put option                                                                                                                                                                                                                    
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CONDOR SPREAD CONDOR SPREAD CONDOR SPREAD CONDOR SPREAD  
This strategy is adopted by those operators who expect insignificant movements in 

the market price of underlying asset.  This strategy may result in small amount of 

profit with limited loss. 

The Condor Spread is an option trading strategy which profits from stocks that 

are stagnant or trading within a tight price range (Range Bound). It is similar to o 

the butterfly spread but involves 4 strike prices instead of 3 strike prices, 

resulting in a wider profitable range. The strategy can be either call based or put 

based (but never with calls and puts used together in the same trade.). All the 

options will have the same maturity date. 

A call Condor Spread involves (A) buying 1 call option with strike price less than 

spot price, (B) selling one call option with a strike price equal to spot price, (C) 

selling 1 call option with strike price more than spot price and (D) then finally 

buying  a  call option at a strike price higher than the strike price of (C). 

Suppose spot  price is Rs.100 

(A) Buy call at a strike price of  Rs.  97       Call premium Rs.2 per share                          

(B) Sell call at a strike price of Rs.100        Call premium Rs.1.50 per share                 

(C) Sell call at a strike price of Rs.102         Call premium Rs.1 per share                             

(D) Buy call at a strike price of Rs.103         Call premium Rs.0.70 per share 

((((Higher the call strike price, lower the call premium)Higher the call strike price, lower the call premium)Higher the call strike price, lower the call premium)Higher the call strike price, lower the call premium)                                                                                                                                                                                                            

Net premium cost Re 0.20.    

Spot price on 

maturity 

A B C D Net 

premium 

Net profit 

/loss 

96 0 0 O 0 - 0.20 -0.20 

97 0 0 0 0 - 0.20 -0.20 

98 1 0 0 0 - 0.20 +0.80 

99 2 0 0 0 - 0.20 +1.80 

100 3 0 0 0 - 0.20 +2.80 

101 4 -1 0 0 - 0.20 +2.80 

102 5 -2 0 0 - 0.20 +2.80 

103 6 -3 -1 0 - 0.20 +1.80 

104 7 -4 -2 +1 - 0.20 +1.80 
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BULL AND BEAR SPREADSBULL AND BEAR SPREADSBULL AND BEAR SPREADSBULL AND BEAR SPREADS        

    

Bull SpreadBull SpreadBull SpreadBull Spread is a strategy to make profits by trading the options. This strategy is 

used by those who expect that the market price of the underlying asset will go 

up. This trading strategy can be accomplished with either puts or calls. 

A bull call spreadbull call spreadbull call spreadbull call spread is constructed by buying a call option with a low exercise price, 

and selling another call option with a higher exercise price. Both calls must have 

the same underlying security and expiration month. 

Call market data 

Strike price   Call premium Note: Lower the strike price, higher the call 

premium. 100 5 

115 3 

Strategy: Buy with lower strike price, sell with higher strike price. Net cost Rs.2. 

 (i) Suppose on maturity the spot price is Rs.100 or below. Neither of the calls 

will be exercised. Loss Rs.2 per share.                                                                           

(ii) If on maturity the spot price is Rs.116, the operator will receive Rs.16 by 

exercising the call. He has to pay Re.1 per share for the call he has written. Net 

profit Rs.13.                                                                                                                       

(iii) If the spot price on maturity is between 100-115 the payoff will be between 

-2 to 13.                                                                                                                     

� Maximum Loss on this spread is Rs.2. Maximum profit Rs.13 

A bull put spreadbull put spreadbull put spreadbull put spread is constructed by buying the put with a low strike price and 

selling put with higher strike price on the same underlying security with the 

same expiration date. The options trader employing this strategy hopes that the 

price of the underlying security goes up.                                                                                              

Put  market data 

Strike price   Put  premium Note : Lower the strike price, lower the put 

premium. 105 1 

115 10 

Strategy: Buy with lower strike price, sell with higher strike price. Net benefit 

Rs.9. 
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Suppose on maturity the spot price is Rs.115 or higher, neither of the options will 

be exercised. Net Gain Rs.9. 

Suppose the spot price on maturity is Rs.104, the operator has to pay Rs.11 and 

will receive Re.1. Loss Re.1 per share.  

Loss is limited to Re. 1 per share while the profit is limited to Rs.9 per share. 

The Bull spread limits the investor’s upside ( profit) as well as downside risk 

(loss). 

A bear spreadA bear spreadA bear spreadA bear spread is entered into by the operators who expect that the prices of 

underlying asset will decline. 

A bear call spread requires purchase of call at high strike price and write a call at lower 

strike price. Both calls must have the same underlying security and expiration 

date. 

Call market data 

Strike price   Call premium Note : Lower the strike price, higher the call 

premium. 95 8 

105 2 

Strategy: Buy with higher strike price, sell with lower strike price. Net benefit 

Rs.6. 

 (i) Suppose on maturity the spot price is Rs.95 or below. Neither of the calls will 

be exercised. Profit Rs.6 per share.                                                                           

(ii) If on maturity the spot price is Rs.106, the operator will receive Rs.1 by 

exercising the call. He has to pay Re.11 per share for the call he has written. Net 

loss of Rs. 4.                                                                                                                       

(iii) If the spot price on maturity is between 95-105 the payoff will be between -

-4 to +6.    

� Maximum Loss on this spread is Rs.4. Maximum profit Rs.6 

A bear put spread requires purchase of put at high strike price and write a put at lower 

strike price. Both calls must have the same underlying security and expiration 

date.                                                                                                                             
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Put  market data 

Strike price   Put  premium Note : Lower the strike price, lower the put 

premium. 95 2 

105 6 

Strategy: Buy with higher strike price, sell with lower strike price. Net cost Rs.4. 

(i) Suppose on maturity the spot price is Rs.105 or above. Neither of the puts 

will be exercised. Loss Rs.4 per share.                                                                           

(ii) If on maturity the spot price is Rs.94, the operator will receive Rs.11 by 

exercising the put. He has to pay Re.1 per share for the put he has written. 

Net profit of Rs. 6.                                                                                                                      

(iii) If the spot price on maturity is between 95-105 the payoff will be 

between --4 to +6.       

� Maximum Loss on this spread is Rs.4. Maximum profit Rs.6 

The Bear spread limits the investor’s upside (profit) as well as downside risk 

(loss). 

SummarySummarySummarySummary    

Spread  Buy Sell  Option premium 

v/s strike price    

Call : Higher the 

call strike price, 

lower the call 

premium 

Bull call spread Buy call at lower 

Strike price 

Sell  call at higher 

Strike price 

Bull put spread Buy put at lower 

Strike price 

Sell  put at higher 

Strike price 

Bear call spread Buy call at higher 

Strike price 

Sell  call at lower 

Strike price 

Put : Higher the 

put strike price, 

higher the put 

premium 
Bear put spread Buy put at higher 

Strike price 

Sell  put at lower 

Strike price 

    

CALENDAR SPREAD                                                                                                              CALENDAR SPREAD                                                                                                              CALENDAR SPREAD                                                                                                              CALENDAR SPREAD                                                                                                                          

A bull calendar spreadbull calendar spreadbull calendar spreadbull calendar spread offers limited downside risk and high profit potential. The 

strategy is used by those who expect a bullish tendency in the prices. In this 

strategy the options have the same strike price but different dates of maturities. 

The strategy can be either call based or put based (but never with calls and puts 

used together in the same trade.)    
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Call based strategy: In this case, the operator buys call with long maturity period 

and sell the call with short maturity period on the same under lying asset with 

same strike price. Generally the option premium of the long term call is more 

than that of short term call, the strategy generally requires an initial investment. 

Example: Spot price of a share is Rs.40. Mr. X purchases call option maturity 3 

months at a premium of Rs.2 per share strike price Rs.45. He writes a call 

maturity 1 month at a premium of Re. 1 per share strike price Rs.45. The net 

cost of the strategy Re.1. Suppose the spot price on one month maturity call is 

Rs.42. The call is not exercised. Mr. X does not have to pay any thing. Now 

suppose the spot price on the 3 months maturity call is Rs.47. Net profit Re.1 per 

share. 

A bA bA bA bear calendar spreadear calendar spreadear calendar spreadear calendar spread     is used by option traders who believe that the price of the 
underlying security will remain stable in the near term but will eventually fall in the long 

term. In this case, the operator buys put with long maturity period and sell the put 

with short maturity period on the same under lying asset with same strike price.    

    

GENERAL PROBLEMS ON OPTIONSGENERAL PROBLEMS ON OPTIONSGENERAL PROBLEMS ON OPTIONSGENERAL PROBLEMS ON OPTIONS    

Q. No.8.Q. No.8.Q. No.8.Q. No.8. (a) Find the value of call option on the expiration in the following cases: 

 Spot price on expiration date Exercise price 

Equity share of AA Ltd Rs.110 Rs.100 

Equity share of AB Ltd Rs.210 Rs.250 

Equity share of AC Ltd Rs.310 Rs.305 

Equity share of AD Ltd Rs.410 Rs.300 

    

    Teaching noteTeaching noteTeaching noteTeaching note    ––––    not to be given in the exam:not to be given in the exam:not to be given in the exam:not to be given in the exam: The term value of call on expiration 

means the amount that the call buyer will receive, from call writer, on exercising the 

call. 

    

AnswerAnswerAnswerAnswer    

 E. share of AA E. share of AB E. share of AC E. share of AA 

Value of 

Call 

10 00 5 110 

    

(b)(b)(b)(b) Find the value of put option on the expiration in the following cases : 

 Spot price on expiration date Exercise price 

Equity share of AA Ltd Rs.110 Rs.100 

Equity share of AB Ltd Rs.210 Rs.250 

Equity share of AC Ltd Rs.310 Rs.305 

Equity share of AD Ltd Rs.410 Rs.300 

    

    

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     18

Teaching noteTeaching noteTeaching noteTeaching note    ––––    not to be given in the exam:not to be given in the exam:not to be given in the exam:not to be given in the exam: The term value of put on expiration 

means the amount that the put buyer will receive, from put writer, on exercising the 

put. 

    

AnswerAnswerAnswerAnswer    

 E. share of AA E. share of AB E. share of AC E. share of AA 

Value of 

put 

00 40 00 00 

    

Q. No.9:Q. No.9:Q. No.9:Q. No.9: A person purchased a call with an exercise price of Rs.190 at a premium of 

Rs.5. He also purchased a put with an exercise price of Rs.185 at a premium of Rs.6.  

Both the options have same expiration date.  At what price(s) will the strangle 

breakeven?        

    

AnswerAnswerAnswerAnswer 

Cost = Premium of both the options = Rs.11 

Breakeven will be their in following two mutual exclusive cases: 

(i) Spot price is Rs.174. In this case, the option buyer will get Rs.11 from the 

put writer. 

(ii) Spot price is Rs.201. In this case, the option buyer will get Rs.11 from the 

call writer. 

Q.No.10Q.No.10Q.No.10Q.No.10 An option writer sells two options simultaneously. (Same date of maturity): 

     Exercise price  Premium 

     ($ / DM)          ($ / DM) 

Call 0.65             0.01 

Put 0.65             0.02 

Under what conditions will he make profits? 

Answer Answer Answer Answer     

Price on maturity Gain/ loss 

0.61 -0.01 

0.62 Nil 

0.63 +0.01 

0.64 +0.02 

0.65 +0.03 

0.66 +0.02 

0.67 +0.01 

0.68 Nil  

0.69 -0.01 

0.70 -0.02 

    

Profit will be there on satisfaction of following both conditions: 

(I) Price is greater than 0.62, and  

(II) Price is less than 0.68 
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Q. No.11. Q. No.11. Q. No.11. Q. No.11. The market received rumor about ABC corporation’s tie-up with a 

multinational company. This has increased the market price of its share. If the rumor 

is false, the share price will probably fall dramatically. To protect from this an 

investor has bought the call as well put options.  

He purchased one 3 months call with a strike price of Rs,42 for a premium of Rs.2 

and paid Re 1 per share premium for a 3 months put with a strike price of Rs.40. 

(i) Determine the investor’s position if the tie up is there and the price of the 

stock up to Rs.43 in three months 

(ii) Determine the investor’s position, if there is no tie up and the price of 

stock falls to Rs.36 in 3 months. ( May, 2006)( May, 2006)( May, 2006)( May, 2006) 

Teaching noteTeaching noteTeaching noteTeaching note    ––––    not to be given in the exam:not to be given in the exam:not to be given in the exam:not to be given in the exam: Call is exercised when the spot price is 

more than the strike price. Put is exercised when the spot price is less than the 

strike price. 

Answer  Answer  Answer  Answer      

Price on 

maturity  

Premiums paid Receipt under 

call  

Receipt under 

put 

Net pay-off 

43 -3 +1 -  Loss 2 

36 -3 - +4 Profit 1 

Q. No. 12Q. No. 12Q. No. 12Q. No. 12: A mutual fund holds 300 equity shares of Madan Gopalji Ltd. The share is 

currently quoted at Rs.67. 1 month call on this share, with a strike of Rs.75.00, is 

being quoted in the market at Rs3.00 per share. The mutual fund manager intends to 

sell all the 300 shares if the price hits at Rs.75.00. What is your 

comment/suggestion?  

AnswerAnswerAnswerAnswer                                                                                                                       

The manager may write call with exercise price of Rs.75. Option premium receipt 

Rs.900. This is income for the mutual fund. Now two mutually events will happen: 

• If the market price is Rs.75 or more, the realization will be Rs.75 per share 

(this is in addition to the premium already received by the mutual fund) 

• If the market price is less than Rs.75, the MF will continue to hold the shares 

as the manager does want to sell shares for less than Rs.75. (The premium 

has already been received by the mutual fund) 

Q. No. 13Q. No. 13Q. No. 13Q. No. 13: You buy a share, write a one year call on that share with exercise price of 

900 and buy 1-year put option with same share with same exercise price. Net outlay 

for all these transactions is Rs.850. What is the rate of return?                                      
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Answer                                                                                                                    Answer                                                                                                                    Answer                                                                                                                    Answer                                                                                                                    

(a) Suppose the spot price on maturity is Rs.900: Neither of the calls will be 

exercised. We may sell the share on spot basis for Rs.900. Net realization on 

maturity Rs.900. 

(b) Suppose the spot price on maturity is > Rs.900, say Rs.910                                         

• Put will not be exercised. 

• Call will be exercised. We shall pay Rs.10 to the call buyer. 

We will sell the share on spot basis for Rs.910. Net realization on maturity Rs.900(c) 

Suppose the spot price on maturity is < Rs.900, say Rs.890                                         

• Call will not be exercised. 

• Put will be exercised. We shall receive Rs.10 from the put writer. 

• We will sell the share on spot basis for Rs.890. Net realization on maturity 

Rs.900. 

Whatever may the spot price on maturity, our net realization on maturity will be 

Rs.900.                                                                                                                       

Rate of return = [50/850] x 100 = 5.88% 

Q. No. 14Q. No. 14Q. No. 14Q. No. 14: You purchase a call of 500 shares with a strike price of Rs.245, maturity 3 

months. Explain how the terms of the option contract change in each of the following 

situations occurring before maturity:                                                                                     

(a) 10% Bonus share     (b) 10% dividend        (c) 4 for  one split. 

Answer                                                                                                                    Answer                                                                                                                    Answer                                                                                                                    Answer                                                                                                                    

(a) The option buyer shall have the right of purchasing 550 shares @ Rs.245/1.10 = 

Rs.222.73    

(b) There is no impact on terms and conditions of the option after the option contract 

is materialized. 

(c) The option buyer shall have the right of buying 2,000 shares @  Rs.245/4 = 

Rs.61.25                                                                                                                           

OPTION VALUATIONOPTION VALUATIONOPTION VALUATIONOPTION VALUATION                

The term option value is used to convey two meanings: 

(i) The value of the option at the time of its maturity. It is the amount that the 

option buyer receives from the option writer on exercising the option. 

[refer to example (i), Example (ii) and Q. No.1 given in the beginning 

portion of this chapter] 

(ii) The value of the option at the time of its writing. This is also referred as 

option premium or option price. The five approaches regarding 

determining this value are as follows :  
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 (1) Price Difference Approach  

 (2) Expected Gains Approach  

 (3) Binomial Model 

 (4) Risk neutral method  

 (5) Black-Scholes Model. 

 

PRICE DIFFERENCE APPROACHPRICE DIFFERENCE APPROACHPRICE DIFFERENCE APPROACHPRICE DIFFERENCE APPROACH        

Under this approach, the value of option is equal to difference between “PV of Strike 

price” and “Spot price on the date of valuation of option”. 

    

Value of European Call Option  Value of European Call Option  Value of European Call Option  Value of European Call Option      

= Spot Price – Present value of Strike price 

= Spot Price – Strike price x e
-rt

 

Strike price is also known as Exercise Price. ‘t’ refers to time interval between date 

of valuation of option and the date on which option is exercisable.  r is risk free rate 

of return.  For the purpose of option valuation, is assumed to be compounding 

continuously because share price keeps on fluctuating continuously.  (In today’s 

world, shares of some companies are traded in different part of Globe, when one 

stock exchange is closed, the other may be working. 

 

Let’s understand the above-mentioned concept with the help of an example.  

Suppose Mr. X has to give one share of POR to Mr. Y after three months from today.  

Today, the spot price is Rs.300.  Mr. X does not want to take any risk.  He is 

considering two alternatives.  Under the first alternative, he will pay Rs.300 today, 

buy one share today and deliver it to Y after three months from today. Under the 

second alternative, he can purchase a call at a strike price, say Rs.270.  

Theoretically, what should be the option premium? Mr. X will have two savings (i) he 

shall be paying thirty rupees less and (ii) there shall be a savings of interests 

because a major part of price (i.e. Rs.270) shall be payable after three months 

(instead of today).  Suppose risk free rate of interest is 12%. p.a.  compounded 

continuously, the value of option should be : 

  = 300 – 270 e
-.12x..25

 = 37.99 

There are two parts of this value. The first part is the difference between spot price 

and strike price i.e. Rs.30, it is referred as intrinsic value. The part of Rs.7.99 is on 

account of time value of money, it is referred as extrinsic value. 

 

Critics of this approach opine that the value (of option) as calculated by this 

approach may not be optimum value in a situation when the market expects 

fluctuations in share prices, which is quite normal feature of the market.  For 

example, suppose the option writer expects the spot price (on expiration) to fall to 

270 or below that (i.e. he believes that the probability of call owner’s not exercising 

the option is quite high), he may be willing to write the option at much below the 

value suggested by this approach. On the other hand, if the option writer expects the 

market to go up, he may demand higher price for the option. To conclude, this 

approach could not find acceptability become it does not consider the possible 

changes in the price of the underlying asset. 
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Value of EuValue of EuValue of EuValue of European Put Optionropean Put Optionropean Put Optionropean Put Option    

= P.V. of strike Price - Spot Price 

Let’s understand this concept with the help of an example. Suppose Mr. X owns one 

share of ABC. Today’s Spot price Rs.300. He needs Rs.300 after three months from 

today (he wants this amount of Rs.300 to come from sale of share of ABC).  He does 

not want to take any risk.  He is considering two alternatives. First, he may sell the 

share today, invest the sale proceeds @12% p.a. (compounded continuously), he will 

get Rs.309.15 after three months, he may use Rs.300 and he will be left with Rs.9.15 

(after three months from today).  Second, he may buy three months expiration put 

option at a strike price of, say Rs.330. The option premium should be:                                

330e
-.12x..25 –    300 = 20.23.... Under this alternative, he may borrow Rs.20.23 today at 

12% p.a. (continuously compounded).  He can realize Rs.330 from sale of share after 

three months from today; after paying Rs.300 and repaying 20.23 along with interest, 

he shall be left with Rs.9.15. 

 

EXPECTED GAINS APPROACH EXPECTED GAINS APPROACH EXPECTED GAINS APPROACH EXPECTED GAINS APPROACH     

Under this approach, value of the option is present value of expected gains (to the 

option buyer) from the option. 

(These expected gains are calculated ignoring the option premium) 

 

Q. N0. 15: Q. N0. 15: Q. N0. 15: Q. N0. 15: Mr. A is interested in buying a 1 year Call option at strike price of Rs.130. 

Your estimate is that after1 year the spot price may be Rs. 124, Rs. 128, Rs.132, Rs. 

137 or Rs. 143, respective probabilities being 0.1, 0.2, 0.4, 0.2 and 0.1. 

(a)  What is the expected price of the underlying asset after one year? 

(b)What is value of option ignoring the time value of money?  

(c) What is the value of option assuming interest rate to be 10% p.a.?  

(d) What is the value of option assuming interest rate to be 10% p.a. cc. 

AnswerAnswerAnswerAnswer 

(a)(a)(a)(a) Expected value of the underlying asset : 

[(124 x 0.1)+(128 x 0.2)+(132x0.4) + (137x0.2) + (143x0.1)] = 132.50  

(b) Calculation of the expected value of the call option ignoring time value of money 

 

Spot price  Value of call*  Prob.  Expected value of 

call** 

124 0 0.1 0 

128 0 0.2 0 

132 2 0.4 0.80 

137 7 0.2 1.40 

143 13 0.1 1.30 

  Total  Rs. 3.50 

(Teaching noteTeaching noteTeaching noteTeaching note – not to be given in the exam. *By the term “value of call on 

maturity”, we mean the amount to be received by the call buyer on exercising the 

call. It is also referred as gain on exercising the call. 

** The term expected value of call is also known as expected gain on call on 

maturity). 
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(c) Value of option = 3.50/1.10 = Rs.3.19 

(d)  Value of option = 3.50 x e
-0.10

 = Rs.3.17 

Q. �o.16: Yashodha purchased a 3 months option of equity share of Madhav Ltd. 

Strike price Rs.300. At the end of three months period, the spot price may be Rs.250, 

Rs.300, Rs.350, Rs.370 or Rs.380 with respective probabilities being 0.10, 0.20, 0.30, 

0.10 and 0.30. Find the expected price after 3 months from today. Also find the value 

of option assuming the option is (a) call (b) put,  

The rate of interest is 12% p.a.     

Answer Answer Answer Answer     

Expected price after three months  

= 250x0.10 + 300x0.20 +350x0.30 +370x0.10 + 380x0.30 = 341 

 

Spot price on 

maturity  

Value of call on 

maturity* 

Probability            Expected gain** 

250 0  0.10 0 

300 0 0.20 0 

350 50 0.30 15 

370 70 0.10 07 

380 80 0.30 24 

Total  46 

 

(Teaching noteTeaching noteTeaching noteTeaching note – not to be given in the exam. *By the term “value of call on 

maturity”, we mean the amount to be received by the call buyer on exercising the 

call. It is also referred as gain on exercising the call. 

** The term expected gain is also known as expected value of call on maturity) 

 

Value of call on maturity = Rs.46. 

Value of the call on the date of its writing (also called as call premium or call price ) 

= 46/1.03 = Rs.44.66. 

 

Value of put: 

 

Spot price on 

maturity  

Value of put on 

maturity* 

Probability            Expected gain** 

250 50 0.10 5 

300 0 0.20 0 

350 0 0.30 0 

370 0 0.10 0 

380 0 0.30 0 

Total  5 1.00 5 

 

(Teaching noteTeaching noteTeaching noteTeaching note – not to be given in the exam. *By the term “value of put on 

maturity”, we mean the amount to be received by the put buyer on exercising the 

put. ** The term expected gain is also known as expected value of put on maturity) 

 

Value of put on maturity = Rs.5. 
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Value of the put on the date of its writing (also called as put premium or put price) = 

5/1.03 = Rs.4.85. 

BINOMIAL MODELBINOMIAL MODELBINOMIAL MODELBINOMIAL MODEL    

This model assumes that the underlying asset can have only two values at the time 

of maturity of an option.  One will be higher than the strike price and the other will 

be lower than the strike price. 

 

The option premium calculated under this method provides risk-free rate of return, 

at either of the two prices, on the investment made by option-writer. (In case the 

option writer uses borrowed funds, the return at risk free rate will be provided on 

borrowed funds).  

 

Q. No. 17: Q. No. 17: Q. No. 17: Q. No. 17: Current price Rs.100. Strike price of a 3-months call option Rs.95. After 

three months, the price may be Rs.150 or Rs.70.  Risk free rate: 12% p.a. (not 

compounded continuously). Option writer uses borrowed funds. Option Premium by 

Binomial Model?    

 

AnswerAnswerAnswerAnswer    

As per Binomial Model, we assume that a call writer purchases ∆ shares to write the 

option of one share.  He will borrow an amount equal to “Amount required to buy ∆ 

shares minus option premium”.  Let Borrowed funds = B. Call Premium = C. 

 

If at expiration, the spot price is Rs.150: 

  (B+C) – (B+C) + 150 ∆ - 55 – 1.03 B = 0 

i.e.   150 ∆ - 55 – 1.03 B =0 …………(1) 

If at expiration, the spot price is Rs.70: 

 B+C – (B+C) + 70 ∆ – 1.03 B = 0 

i.e.   70 ∆ - 1.03 B = 0 …………………(2) 

Solving (1) & (2) for ∆, ∆ = 0.6875 

 

Putting the value of ∆ in either (1) or (2), we get, B= 46.72.  Amount required to buy 

0.6875 share = Rs.68.75.  Borrowed Rs.46.72. Option premium is 68.75 – 46.72 = 

22.03.  

 

[AlternativeAlternativeAlternativeAlternative way of calculating the Delta, also called as hedge ratio :This calculations 

suggests that for writing call option for one share, the call writer may purchase only 

.6875 share. This is called as Hedge ratio, also called option Delta.  Hedge Ratio = 

Spread of possible option Values / Spread of possible share prices).] 

    

    

    

Q. No. 18Q. No. 18Q. No. 18Q. No. 18: Current share price Rs.1,000. Risk free rate of return 20% p.a.(not 

compounded continuously).  Find the value of a 3 months Call option with strike price 

of Rs.1000 using Binomial Model assuming that at expiration date the spot price will 

be either Rs.1150 or Rs.900. 
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AnswerAnswerAnswerAnswer    

Let’s assume that the call writer purchases ∆ shares to write the option of one share. 

Let Borrowed funds = B. Call Premium = C. 

 

If at expiration, the spot price is Rs.1,150: 

  B+C – (B+C) + 1,150 ∆ - 150 – 1.05 B = 0 

i.e.   1,150 ∆ -150 – 1.05 B = 0…………(1) 

If at expiration, the spot price is Rs.900: 

 B+C – (B+C) + 900 ∆ – 1.05 B = 0 

i.e.   900 ∆ - 1.05 B = 0…………………(2) 

Solving (1) & (2) for ∆, ∆ = 0.60 

 

This calculation suggests that for writing call option for one share, the call writer 

may purchase only 0.60 share. Putting the value of ∆ in either (1) or (2), we get, B= 

514.29.  Amount required to buy 0.60 share = Rs.600.  Borrowed Rs. 514.29. Option 

premium is 600 – 514.29 = 85.71  

Q. No. 19Q. No. 19Q. No. 19Q. No. 19 Madhav holds 1200 shares of Murli Ltd. Current price is Rs.100 per 

share. He estimates that after 1 year the price will be either Rs.165 or Rs.85. He 

writes a call with the exercise price of Rs.105. The risk free rate of return is 8%. 

What should be the call premium so that he earns a return equal to risk- free 

rate? 

Answer: Answer: Answer: Answer:     

            60 -0 

∆   = --------- = 0.75 

         165 – 85 

If you have 0.75 share, you may write the call of 1 share 

If you have 1200 shares, you may write the call of 1600 shares. 

Let the call premium is Rs.C 

Suppose the price on maturity is Rs.165: 

C(1.08) + 1200x165 -1600x60 = 129600 

C = 25,555.56 

Call premium per share = 25555.56/1600 = Rs.15.97 
Q.NQ.NQ.NQ.No.20o.20o.20o.20: Find the value of one year European call option using  Binomial model from 

the following data : 

Spot Price Euro 2100,        u  =  1.35  ,  d =  0.76 

Exercise Price Euro 2200,  r  =  0.11 

Note: Value of u indicates possible higher price.  u  =  1.35.  It means it the spot 

price is 1, at expiration it may be 1.35 i.e. the price may increase by 35%.  In other 

words, at expiration the price may be Euro 2835. Value of d indicates possible lower 

price. In other words, at expiration the price may be Euro 1596. 

    

AnswerAnswerAnswerAnswer  

Let’s assume that the call writer purchases ∆ shares to write the option of one share. 

Let Borrowed funds = B. Call Premium = C. 
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If at expiration, the spot price is  Euro 2835: 

  (B+C) – (B+C) + 2835 ∆ -635 – 1.11 B  =  0 ----(1) 

If at expiration, the spot price is Euro 1596: 

 (B+C) – (B+C) + 1596 ∆  – 1.11 B  =  0 -------(2) 

Solving (1) & (2) for ∆, ∆ = 0.5125 

This calculation suggests that for writing call option for one share, the call writer 

may purchase only 0.5125 share. Putting the value of ∆ in either (1) or (2), we get, 

B= Euro 736.89 Amount required to buy 0.5125 share = Euro 1076.25.  Borrowed 

Euro 736.89 .Option premium is Euro 1076.25 – Euro 736.89 =  Euro 339.36. 

Q. No. 21Q. No. 21Q. No. 21Q. No. 21: Current Price $1020. European Call Option of 6 months.  Risk free rate of 

return = 18% p.a. (not comp. Cont.). One possible spot price on expiration:  $ 1320. 

Exercise Price $ 1000. Find the other possible spot price assuming that the value of 

Call on the basis of Binomial model is $ 148.05. 

AnswerAnswerAnswerAnswer 

Let’s assume that the call writer purchases ∆ shares to write the option of one share. 

Let Borrowed funds = B. Let the other possible price = z. 

If at expiration, the spot price is $ 1,320: 

 (B+148.05) – (B+148.05) + 1,320 ∆ - 320 – 1.09 B  =  0 ----(1) 

(B + 148.05) = 1020∆ = ----------------------(2) 

 

Solving (1) and (2) for B and ∆, we get that ∆ = 0.7619 and B = 629.09 

 

If at expiration, the spot price is $ z: 

(B+148.05) – (B+148.05) + z ∆ – 1.09 B = 0 ---------(3) 

We know that ∆ = 0.7619              and B = 629.09  

 

Putting these values in (3), we get that z = 900. Hence, the other possible price is 

$900.                    

RISK NEUTRAL METHODRISK NEUTRAL METHODRISK NEUTRAL METHODRISK NEUTRAL METHOD    

This method provides an alternative way of obtaining same results as those of 

Binomial Model. Two steps are required: 

(1) Find the probabilities of two possible prices of share which will result in 

expected gain equal to risk-free return on investment made by an investor 

in shares.  

(2) Calculate the option value using Expected Gains Approach.   

    

Example: Example: Example: Example: Current price Rs.100. Strike price of a 3-months call option Rs.95. After 

three months, the price may be Rs.150 or Rs.70.  Risk free rate: 12% p.a. (not 

compounded continuously). Option writer uses borrowed funds.  Option Premium by 

Risk Neutral Method?    

    

AnswerAnswerAnswerAnswer    

Step I 

Expected % Return= (% increase in price in price x Prob. of increase) 

                           -(% decrease in price x Prob. of price decrease)              

3   = 50 p   - 30  ( 1-p) 

p       =        0.4125 
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Alternative way of calculating the probability of price increase : 

        R - d 

P = ------ 

   u - d 

 

Where R = the amount to which the an investment equal to current price of the 

underlying asset will grow if invested at the risk free rate of return for the duration 

of the call. 

           d = Lower possible price of underlying asset on maturity. 

           u = Higher possible price of underlying asset on maturity. 

 

           103 - 70 

    P = ---------- = 0.4125 

           150 -70 

 

Step II 

Expected value of Call on expiration (to its owner) 

    = (55 x .4125) + (0) (.5875) = 22.6875 

Expected value of call on the date of its writing (to its owner) 

    = 22.6875 / 1.03 = 22.03 
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Derivation of Alternative method of calculation of probability  under Risk Neutral 

Method 

 

Rate of risk free return 

= [Rate of increase in Share prices x p]–[rate of decrease in share prices x (1-p)] 

                                        

Let the rate of risk free return = r 

Let the rate of increase in share prices = Si 

Let the rate of decrease in share prices = Sd 

 

The above equation can be written as  :  r  =  (Si)p - Sd(1-p) 

Adding  [(p) + (1 – p)] to both sides : 
r + (p+1-p) = (Si)p + (p) + (1-p) - (Sd)(1-p)  

r + (p+1-p) = [(Si)p+(p)]+[(1-p) - (Sd)(1-p)]  

1+ r = (p)(1+Si) + (1-p)(1-Sd) 

 

Multiplying both  sides by Current spot price : Let current spot price = CP 

CP(1+r) = CP[(p)(1+Si)] + CP[(1-p)(1-Sd)] 

 

R = p[CP(1+Si)] +(1-p)[CP(1-Sd)] 

 

R = p.u + (1-p) (d) 

 

R = p.u + d - p.d 

 

R – d = p.u – p.d 

 

p.u – p.d = R – d 

 

         R - d 

p = ------------- 

        u – d  

    

Q. No. 22: Q. No. 22: Q. No. 22: Q. No. 22: Current share price Rs.1,000. Risk free rate of return 20% p.a. (not 

compounded continuously).  Find the value of a 3 months Call option with strike price 

of Rs.1000 using risk neutral method, assuming that at expiration date the spot price 

will be either Rs.1150 or Rs.900. 

AnswerAnswerAnswerAnswer  

                      1050 - 900 

              P = -----------  = 0.60 

                      1150 -900 

Spotprice  maturity Gain  Prob.  Expected value 

1150 150  .60  90 

900 0  .40  0 

  Total  90 

Expected value of call on the date of maturity = 90 

Value of option on the date of its writing : 90/1.05 = 85.71. 
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Q. No. 23Q. No. 23Q. No. 23Q. No. 23: Current Price $1020. European Call Option of 6 months.  Risk free rate of 

return = 18% p.a. (not comp. Cont.) Possible spot price on expiration: either $ 1320 

or $ 900. Exercise Price $ 1000. Find the value of Call using risk-neutral method. 

    

AnswerAnswerAnswerAnswer  

                     1020(1.09) - 900 

              P = -----------------  = 0.5043 

                       1320 -900 

 

Spot price on 

maturity 

Gain  Prob.  Expected value 

1320 320 .5043  161.37 

900 0  .4957  0 

  Total  161.37 

Expected value of call on the date of maturity = 161.37 

Value of option on the date of its writing: 161.37/1.09 = 148.05 

    

Q. No. 24Q. No. 24Q. No. 24Q. No. 24: Find the value of one year European call option using risk neutral model 

from the following data : 

Spot Price Euro 2100,        u  =  1.35  ,  d =  0.76 

Exercise Price Euro 2200,  r  =  0.11 

 

(Teaching noteTeaching noteTeaching noteTeaching note: not to be given in the exam. Value of u indicates possible higher 

price.  u =  1.35.  It means it the spot price is 1, at expiration it may be 1.35 i.e. the 

price may increase by 35%.  In other words, at expiration the price may be Euro 

2835. Value of d indicates possible lower price. In other words, at expiration the 

price may be Euro 1596). 

    

AnswerAnswerAnswerAnswer    

Possible price (Lower) = 2100(0.76) = 1596 

Possible price (higher) = 2100(1.35) = 2835 

 

                     2100(1.11) -1596 

              P = -----------------  = 0.5932 

                       2835 - 1596 

Spot price on 

maturity 

Gain  Prob.  Expected value 

2835 635 .5932 376.68 

1596 0  .4068  0 

  Total  376,68 

 

Expected value of call on the date of maturity =  Euro 376.68 

Value of option on the date of its writing : 376.68/1.11 = Euro 339.35 
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Q. No. 25Q. No. 25Q. No. 25Q. No. 25: Current Price $1020. European Call Option of 6 months.  Risk free rate of 

return = 18% p.a. (not comp. Cont.). One possible spot price on expiration:  $ 1320. 

Exercise Price $ 1000. Find the other possible spot price assuming that the value of 

Call on the basis of  Risk neutral model is $ 148.05. 

    

AnswerAnswerAnswerAnswer  

Gain x Prob. of gain x Present value factor = 148.05 

               320 x p x (1/1.09) = 148.05 

               p = .5043            

Let the other possible price = z 

             1020(1.09) - z 

p        = ------------- 

                  1320 – z 

 

             1020(1.09) - z 

.5043 = ---------------- 

                 1320 – z  

Solving the equation  for z, we get that z 899.98 , say 900. 

    

Q. No. 26 Q. No. 26 Q. No. 26 Q. No. 26 : A stock price is currently CHF 400.  After one year it will be either 460 

or 380.  Risk free rate is 8% p.a. cc. Strike price of Call Option (European) CHF 390.  

What should be the value of the Option, expiry period 1 year?  Use Risk neutral 

method. 

    

AnswerAnswerAnswerAnswer 

                     400(e0.08
) -380 

              P = -----------------  = 0.67 

                       460-380 

 

 

Spot price on 

maturity 

Gain  Prob.  Expected value 

460 70 .67 46.90 

380 0  .33  0 

  Total  46.90 

Expected value of call on the date of maturity =  CHF 46.90 

Value of option on the date of its writing : (46.90)e
-0.08

 = CHF 43.29 

 
Q. No. 27Q. No. 27Q. No. 27Q. No. 27:  Spot Price Euro 500.  After six months either 450 or 550.  Find the value 

of European put option with a strike price of 510 if risk free rate is 14% p.a. cc. Use 

Risk neutral method. 

    

AnswerAnswerAnswerAnswer  

                     500(e0.14x0.50
) -450 

              P = -----------------  = 0.8626 

                       550-450 
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Spot price on 

maturity 

Gain  Prob.  Expected value 

550 0 .8626 0 

450 60  .1374  8.244 

  Total  8.244 

Expected value of put on the date of maturity = Euro 8.244 

Value of option on the date of its writing: (8.244)e
-0.07

 = Euro 7.69 

    

Q. No.28:Q. No.28:Q. No.28:Q. No.28: Find the premium of six months maturity call option of Euro from the 

following data:  Spot rate :    1 Euro = Rs.50   Exercise price = Rs.60. Interest rate of 

rupees : 20%. Interest rate of Euro: 10%. The possible maturity prices of Euro: 

either 50 or 65. 

AnswerAnswerAnswerAnswer  

             (B+C) – (B+C) + 1.05∆(65) – 5 –1.10B  = 0 

             (B+C) – (B+C) + 1.05∆(50)  –1.10B      = 0 

                  ∆ = 0.31746        B = 15.1525 

          Total investment :    50 ( .31746)     = 15.873 

                     B                                       = 15.1515 

          Option premium = 15.873-15.1515  =   0.7215    

 

Q. No.29:Q. No.29:Q. No.29:Q. No.29: The equity share of Madhav Ltd is quoted at Rs.100 on spot. The company 

will pay a dividend of Rs.5 per share after 2 months from today. After three months 

the price of the equity share will be either      Rs.140 or Rs.80. Assuming risk free 

rate of interest to be 12% p.a., find the option premier of three months ECO 

considering the strike to be Rs.110.  

 

AnswerAnswerAnswerAnswer    

If at expiration, the spot price is 140: 

  (B+C) – (B+C) + 145.05∆ - 30 – 1.03 B = 0 ----(1) 

 

If at expiration, the spot price is 80: 

 (B+C) – (B+C) + 85.05∆ – 1.03 B = 0 -------(2) 

Solving (1) & (2) for ∆, ∆ = 0.50     B = 41.29 

Amount required to purchase 0.50 share = Rs.50 

B= 41.29         Call premium = 8.71 

    

ALTERNATIVE METHOD  

 

                                                 103 – 85.05 

    p  =  ----------------   = 0.2992 

            145.05 – 85.05 

Expected gain = 30 x 0.2992    

Value of ECO = (30 x 0.2992) /1.03 = 8.71 
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TWO STAGE BINOMIAL MODELTWO STAGE BINOMIAL MODELTWO STAGE BINOMIAL MODELTWO STAGE BINOMIAL MODEL    

 

Q. No.30Q. No.30Q. No.30Q. No.30: Current price of a share is Rs.100. Over each of next 6 months periods, it 

is expected to go up by 10% or go down by 10% . Risk free rate is 8% pa cc. What is 

the value of 1 year ECO with a strike price of Rs.100.     

Use Risk neutral method. 

    

AnswerAnswerAnswerAnswer       

                                                                                                 100e
0.08x0.50

 - 90 

              P = ------------------- = 0.70405 

                            110-90 

Prob. pricing going up by 10 % over 6 months time = 0.70405 

Prob. pricing going down by 10 % over 6 months time = 0.29595 

 

Four possibilities regarding possible prices : 

Possibilities  Possible price  Prob. 

Up by 10% in first six 

months and again up by 

10% in next 6 months 

100x1.10x1.10 = 121 0.70405 x 0.70405  

= 0.4956 

Up by 10% in first six 

months and down by 10% 

in next 6 months 

100x1.10 x 0.90 = 99 0.70405 x 0.29595  

= 0.2084 

Down  by 10% in first six 

months and up by 10% in 

next 6 months 

100x 0.90x1.10 = 99 0.29595 x 0.70405  

= 0.2084 

Down  by 10% in first six 

months and again down by 

10% in next 6 months 

100x0.90x0.90 = 81 0.29595 x 0.29595  

= 0.0876 

 

Computation of value of ECO 

Price on maturity  Gain  Prob.  Expected gain  

121 21 0.4956 10.41 

 99 0 0.4168 0 

 81 0 0.0876 0 

  Total  10.41 

 

Expected value of call on the date of maturity = Rs.10.41 

Value of option on the date of its writing: (10.41)e
-0.08

 = Rs.9.61 

 

Q. No. 31Q. No. 31Q. No. 31Q. No. 31:  The equity share of Murari Ltd is currently selling at Rs.100. Find the 

value of 6 months maturity put option, strike price Rs.101, risk free rate of interest 

12 % p.a.    Over 3 months period, it is expected to go up by 10% or go down by 10%. 

Over next 3 months period, it is expected to go up by 8% or go down by 6%.  
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AnswerAnswerAnswerAnswer    

                       103 - 90 

              P = ------------------- = 0.65 

                        110-90 

Prob. pricing going up by 10 % over 3 months time = 0.65 

Prob. pricing going down by 10 % over 3 months time = 0.35 

    

If at the end of 3 months the price is 110::::    

    

                      113.30 – 103.4 

              P = ----------------   = 0.6429 

                         118.8-103.4 

Prob. pricing going up by 8 % over next 3 months time = 0.6429 

Prob. pricing going down by 6 % over next 3 months time = 0.3571 

    

If at the end of 3 months the price is 90::::    

                      92.70 – 84.60 

              P = ---------------   = 0.6429 

                         97.20-84.60 

Prob. pricing going up by 8 % over next 3 months time = 0.6429 

Prob. pricing going down by 6 % over next 3 months time = 0.3571                           

 

Four possibilities regarding possible prices: 

Possibilities  Possible price  Prob. 

Up by 10% in first three 

months and again up by 

8% in next 3 months 

100x1.10x1.08 = 118.80 0.65 x 0.6429 = 0.4179 

Up by 10% in first six 

months and down by 6% in 

next 3 months 

100x1.10 x 0.94 = 103.40 0.65 x 0.3571 = 0.2321 

Down  by 10% in first 3 

months and up by 8% in 

next 3 months 

100x 0.90x1.08 = 97.20 0.35 x 0.6429 = 0.2250 

Down  by 10% in first 3 

months and again down by 

6% in next 3 months 

100x0.90x0.94 = 84.60 0.35 x 0.3571 = 0.1250 

 

Computation of value of EPO 

Price on maturity  Gain  Prob.  Expected gain  

118.80 Not exercised 0.4179 0 

103.40 Not exercised  0.2321 0 

97.20 3.80 0.2250 0.855 

84.60 16.40 0.1250 2.05 

   2.905 

Expected value of put on the date of maturity = Rs.2.905 

Value of option on the date of its writing: 2.905 / 1.06  =  2.7406 
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BLACKBLACKBLACKBLACK----    SCHOLES MODELSCHOLES MODELSCHOLES MODELSCHOLES MODEL    ( also referred as Black( also referred as Black( also referred as Black( also referred as Black----Scholes Scholes Scholes Scholes ––––Merton Model)Merton Model)Merton Model)Merton Model)    

Black and Scholes have given a model for valuation of European Call option. The 

model uses advanced mathematics techniques and hence, its derivation is beyond the 

scope of this note.  The model is as follows: 

 

Value of European Call Option: 

 =[Spot Price . N(d1)] – [Present Value of Exercise price . N (d2)] 

  

Values of N(d1) and N(d2) are calculated with the help of “Normal Distribution 

Tables” using d1 and d2. 

 

         ln(SP/EP) + ( r + .50.  SD 2) t  

d1    =    ------------------------ 

                                            SD.√t 

 

         ln(SP/EP) + ( r - .50. SD 2) t 

     d2       =    -----------------------    

            SD.√t 

Alternatively:  d2 =    d1 – SD.√t      

     

Let’s learn the application of this formula with the help of following questions: 

    

Q.No.32 (a):Q.No.32 (a):Q.No.32 (a):Q.No.32 (a):  d1 = 0.76,  d2 = 0.55, find N (d1) and N (d2).                                           

Use Cumulative Distribution table. 

 

AnswerAnswerAnswerAnswer 

For d1  =  0.76,  N(d1)  = 0.7764 

For d2  =  0.55,     N(d2)) = 0.7088 

 

Q.No.32 (b)Q.No.32 (b)Q.No.32 (b)Q.No.32 (b): d1 = -0.49,  d2 = -0.42, find N (d1) and N (d2). Use Cumulative 

Distribution table. 

 

AnswerAnswerAnswerAnswer 

 For d1 = -0.49,  N(d1)  = 0.3121 

             For d2 = -0.42  N(d2)  = 0.3372 

Q.No.33Q.No.33Q.No.33Q.No.33: d1 = 0.4539 and d2 = 0.4744. 

          Find N (d1) and N(d2). Use Cumulative Distribution table . 

AnswerAnswerAnswerAnswer   

                 Calculation of N(d1) :  

                For d1  = 0.45,  N(d1)  = 0.6736 

                For d1  = 0.46,  N(d1)  = 0.6772      

When LHS ↑ by 0.01,    RHS ↑ by 0.0036 

When LHS ↑ by 1,         RHS ↑ by 0.3600 

When LHS ↑ by 0.0039, RHS ↑ by 0.3600x.0039 i.e. by 0.0014      

Hence, for d1 =  0.4539,    N (d1) = 0.6736 + 0.0014 = 0.6750 
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Calculation of N(d2) :  

                For d2 = 0.47,  N(d2)  = 0.6808 

                For d2 = 0.48,  N(d2)  = 0.6844 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0036 

When LHS ↑ by 1,     RHS ↑ by 0.3600 

When LHS ↑by 0.0044, RHS ↑ by 0.3600x.0044 i.e.  by      0.0016 

Hence, for d2 =  0.4744,    N (d2) = 0.6808 + 0.0016 = 0.6824 

 

Q.No.34Q.No.34Q.No.34Q.No.34 : Spot Price 15, Exercise price = 14; r = 8% p.a. c.c.   

         t = 3 months, d1= 0.38, d2 = .19.  Find the value of ECO.      

    

AnswerAnswerAnswerAnswer  

                 N(d1) = 0.6480        N(d2) = 0.5753 

 

       e
-0.08x0.25  = 0.9802 

 

Value of European Call Option: 

= Spot Price . N(d1) – Exercise price. Present value factor . N (d2) 

     =    (15)x(0.6480) – (14)x(0.9802)x(0.5753) = 1.83 

 

Q.No.35Q.No.35Q.No.35Q.No.35: Spot Price $1000, Exercise P = $950, r = 0.10 p.a. c.c., 
         S.D. = 0.50 annual, t = 3 months. Find the value of ECO. 

AnswerAnswerAnswerAnswer     ln(1000/950) = ln(1.0526) 

 

                   ln(1.05)  = 0.0488 

                   ln(1.06)  = 0.0583 

 

For LHS diff. of  0.01, RHS diff. is 0.0095 

For LHS diff. of 0.0026, RHS diff. is : (0.0095/0.01)x 0.0026 

                                                  =  0.0025. 

 

              ln (1.0526) = 0.0488 + 0.0025        = = = = 0....0513    

 

             0.0513 + [0.10 +0.50(0.50)2]x0.25 

       d1 = -----------------------------  = 0.4301 

                   0.50 x   0.50 

    

                0.0513 + [0.10 -0.50(0.50)2]x0.25 

        d2 = ------------------------------ = 0.1801 

                   0.50 x  0.50 
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Calculation of N(d1) :  

                For d1  = 0.43,  N(d1)  = 0.6664 

                For d1  = 0.44,  N(d1 ) = 0.6700 

                 

When LHS↑ by 0.01, RHS ↑ by 0.0036 

When LHS ↑ by 1,     RHS ↑ by 0.3600 

When LHS↑  by 0.0001, RHS ↑ by 0.3600x0.0001 i.e. by 0.000036 

Hence, for d1  =  0.4301,    N (d1) = 0.6664 + 0.000036 = 0.666436 

 

Calculation of N(d2) :  

                For d2  = 0.18,  N(d2 ) = 0.5714 

                For d2  = 0.19,  N(d2 )= 0.5753 

When LHS ↑ by 0.01, RHS ↑ by 0.0039 

When LHS ↑ by 1,     RHS ↑ by 0.3900 

When LHS ↑ by 0.0001, RHS↑  by 0.3900x.0001 i.e. by  0.000039 

Hence, for d2  =  0.1801,    N (d2) = 0.5714 + 0.000039 = 0.571439 

 

Value of ECO =  1000 x 0.666436 – 950 x e
-0.10 x .25 x 0.571439 = $136.98 

 
Q. No. 36Q. No. 36Q. No. 36Q. No. 36: Using the BS model, find the value of ECO, assuming r= 6% p.a. cc 

maturity period 2 months: Spot price Rs.110, Exercise Price Rs.100, Annual volatility 

(SD) 6%. The company is going to pay dividend of Rs.5 per share after one month. 

Answer Answer Answer Answer     

This will be solved taking spot price as [(110) – (5. e
-0.005

)] 

i.e. 105.0248 

ln(105.0248/100) = ln (1.0502)    

ln 1.05 = 0.0488 

ln 1.06 = 0.0583 

 

When LHS ↑ by 0.01, RHS ↑increases by 0.0095 

When LHS ↑ by 1,     RHS ↑ by 0.95 

When LHS ↑ by 0.0002 ,RHS↑ by 0.95 x 0.0002 i.e. by  0.000190 

Hence, ln 1.0502 = 0.0488 + 0.000190 = 0.04899 

 

          0.04899 + [0.06 +0.50(0.06)2]x 0.166667                 

d1   = -----------------------------------    

                   0.06 x 0.408248                                         

   = 0.059325/0.024495 = 2.4219 

 

d2  =    d1 – (SD . √ t)  =  2.421924– (0.024495)   = 2.3974 

 
Calculation of N(d1) :  

                For d1  = 2.42  N(d1)  = 0.9922  

                For d1  = 2.43  N(d1)  = 0.9925 
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When LHS ↑ by 0.01, RHS ↑ by 0.0003 

When LHS ↑ by 1,     RHS ↑ by  0.03 

When LHS  ↑ by 0.0019,RHS ↑ by 0.03 x 0.0019 i.e. by 0.000057 

Hence, for d1  = 2.4219 ,    N (d1) =  0.9922 +0.000057 = 0.992257    

 

Calculation of N(d2)    : : : :     

                For d2  = 2.39,  N(d2)  = 0.9916 

                For d2  = 2.40,  N(d2)  = 0.9918 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0002 

When LHS ↑ by 1,     RHS ↑ by 0.02 

When LHS ↑ by 0.0074, RHS ↑ by 0.02x 0.0074 i.e. by  0.000148 

Hence, for d2  =  2.3974,    N (d2) = 0.9916 + 0.000148 = 0.991748 

Value of ECO = (105.0248 x 0.992257) – 100 x e
-0.06 x 0.166667 x 0.991748       = 6.03 

 

Q. No.37: Q. No.37: Q. No.37: Q. No.37:  From the following data for a certain stock, find the value of a call option: 

Price of stock now                              Rs. 80 

Exercise price                                    Rs. 75 

Annual SD                                          0.40 

Maturity period                                    6 months  

Annual interest rate                            12% 

Given :                                                       

eeee0.12x.050.12x.050.12x.050.12x.05    = 1.0060                   = 1.0060                   = 1.0060                   = 1.0060                    ln 1.0667     = 0.0645    

Number of SD from Mean(Z) Area of the left or right of one tail 

0.25 0.4013 

0.30 0,3821 

0.55 0.2912 

0.60 0.2578 

 (Nov. 2006)(Nov. 2006)(Nov. 2006)(Nov. 2006)    

Answer Answer Answer Answer   

                 Spot price / exercise price = 80/75 = 1.0667 

 

                 0.0645 + ( 0.12 + 0.50x0.402)....0.50 

d1      =       -----------------------------------------------  = 0.5816 

                              0.40.√ 0.50 

d2    = 0.2989 

    

N(dN(dN(dN(d1111) ) ) )     

d1 = 0.55     N (d1) = 0.2912 

d1 =0.60     N( d1)  = 0.2578 

If LHS ↑ by 0.05, RHS ↓ by 0.0334 

If LHS ↑ by 1, RHS ↓ by 0.668 

If LHS ↑ by 0.0316, RHS ↓ by 0.668 x 0.0316 i.e. by 0.0211 

d1 = 0.5816     Area to the right side = 0.2912 – 0.0211 = 0.2701 

N( d1) = 0.7299 
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N( dN( dN( dN( d2222))))    

d2 = 0.25     N (d2) = 0.4013 

d2 =0.30     N(d2)  = 0.3821 

If LHS ↑ by 0.05, RHS ↓ by 0.0192 

If LHS ↑ by 1, RHS ↓ by 0.384 

If LHS ↑ by 0.0489, RHS ↓  by 0.384 x 0.0489 i.e. by 0.0188 

d2 = 0.2989     Area to the right side  = 0.4013 – 0.0188 = 0.3825 

N( d2) = 0.6175 

 

e-0.12 x 0.50 = e-0.06  = AL Log e-0.06 = AL. -0.06 .4343  = AL - 0.0261  

AL 1.9739 = 0.9417 

 

Value of European Call Option: 

= Spot Price . N(d1) – Exercise price. Present value factor . N (d2) 

     = (80)x(0.7299) – (75)x(0.9417)x(0.6175) = 14.77 

    

PUT PUT PUT PUT ––––    CALL PARITY THEORY (PCPTCALL PARITY THEORY (PCPTCALL PARITY THEORY (PCPTCALL PARITY THEORY (PCPT) 

PCPT is based on theory of one price. As per theory of one price, if two assets are 

expected to have same value on a future date, they should have same cost today. 

 

To understand PCPT, let’s have two portfolios: 

 

(a) Buy one share of ABC (say for Rs.90), also buy European put (one year 

expiration) of one share of ABC at a strike price of Rs.105. 

(b) buy one European call ( one year expiration ) at a strike price of Rs.105 and 

one bond carrying risk free return.[The amount to be invested in bond should 

be such that on the date the call expires, the bond’s value (including interest ) 

should be equal to strike price] For example, let’s invest Rs.99.88 at 5% p.a. 

c.c.(this will grow to Rs.105 after 1 year ) 

 

IF ON MATURITY, SPOT PRICE IS LESS THAN STRIKE PRICE (SAY SPOT PRICE IS 

Rs.100)  

 

Value of I portfolio = value of put on maturity + spot price 

                                        = (105-100) +100 =105 

Value of II portfolio = value of call + maturity amount of bond 

                                          = 0 + 105 = 105 

 

(The conclusion is that if on maturity spot price is less than strike price , both 

portfolios will have same value.) 

IF ON MATURITY, SPOT PRICE IS GREATER  THAN STRIKE PRICE ( SAY SPOT 

PRICE IS Rs.110 )  

Value of I portfolio = value of put + spot price 

                                        = 0 +110 =110  

Value of II portfolio = value of call + maturity amount of bond    

                                       = (110-105) + 105 = 110                                                                                                      
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(The conclusion is that if on maturity spot price is greater than strike price , both 

portfolios will have same value.)                                        

 

IF ON MATURITY, SPOT PRICE IS EQUAL TO STRIKE PRICE   (SPOT PRICE IS 

Rs.105)  

 

Value of I portfolio = value of put + spot price 

                                        = 0 +105 =105 

Value of II portfolio = value of call + maturity amount of bond 

                                          = 0 + 105 = 105 

 

(The conclusion is that if on maturity spot price is EQUAL TO strike price, both 

portfolios will have same value.) 

 

BOTH PORTFOLIOS WILL HAVE SAME VALUE ON MATURITY WHETHER SPOT 

PRICE IS LESS THAN OR EQUAL TO OR GREATER THAN STRIKE PRICE. 

 

HENCE, BOTH PORTFOLIOS SHOULD HAVE SAME COST TODAY. 

 

COST OF I = [SPOT PRICE + PUT PREMIUM] 

COST OF II = [CALL PREMIUM + VALUE OF BOND] 

                  = [CALL PREMIUM + PV OF STRIKE PRICE] 

 

HENCE: 

Spot price + put premium  

                       = Call premium + present value of strike price 

Q. No.38Q. No.38Q. No.38Q. No.38: You are given the following details about options currently traded on equity 

shares of Gopalji Ltd. Assume cc. 

1 year maturity call : strike price Rs60 : call premium Rs.12 

1 year maturity put : strike price Rs60 : put premium Rs.3 

If risk free rate of return is 10% p.a., find the spot price. 

AnswerAnswerAnswerAnswer    

As per PCPT    :  :  :  :  Spot price + put premium  

                       = Call premium + present value of strike price 

Spot price + 3 = 12 + 60(0.9048)  

Spot price = 63.29 
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Q. No. 39:Q. No. 39:Q. No. 39:Q. No. 39: Using the BS model, find the value of EPO, assuming r= 6% p.a. cc 

maturity period 3 months: Spot price Rs.90, Exercise Price Rs.100, Annual volatility 

(SD) 6%. 

 

Answer Answer Answer Answer    

          ln(90/100) = ln (0.90)   =  -0.1054 

 

          -0.1054 + [0.06 +0.50(0.06)2]x 0.25      -0.08991 

d1   = ------------------------------- =  -------- = -2.997 

                        0.06 x 0.50                                   0.03 

 

 d2 =    d1 – (SD. √ t) = -2.997 – (0.03)   = -3.027 

 

Calculation of N(d1):  

                For d1  = -2.99  N(d1)  = 0.0014 

                For d1  = -3.00  N(d1) = 0.0013          

When LHS ↓by 0.01, RHS ↓by 0.0001 

When LHS ↓ by 1,     RHS↓ by 0.01 

When LHS ↓by 0.007, RHS ↓ by 0.01 x 0.007 = 0.00007 

                                                                        

Hence, for d1  = -2.997 ,    N (d1) = 0.0014 – 0.00007 = 0.00133 

 

Calculation of N(d2) :  

                For d2  = -3.02,  N(d2)  = 0.0013 

                For d2  = -3.03,  N(d2) = 0.0012               

When LHS ↓ by 0.01, RHS ↓ by 0.0001 

When LHS ↓ by 1,     RHS ↓ by  0.01 

When LHS ↓by 0.007,RHS  ↓ by 0.01 x 0.007 = 0,00007 

Hence, for d2  =  -3.027,    N (d2) = 0.00133 – 0.00007 = 0.00126 

Value of ECO=(90x0.00133)–100 x e
-0.06 x 0.25 x 0.00126 = 0.0010 

            

        As per “Put Call Parity Theory”,  

Spot Price + put premium = call premium +PV of strike Price 

90 +  put premium = 0.0010 + 100 x e
-0.06 x 0.25

 

Value of EPO ( also called as put premium) = 8.5135 

    

Q. No. 40:Q. No. 40:Q. No. 40:Q. No. 40: X is holding of 5,00,000 ordinary shares of Y Ltd. He apprehends a decline 

in the prices of the shares and hence he is thinking of selling these shares, though he 

is quite sure in after 3 months these shares will be the share market’s darling. His 

portfolio manager has suggested that the risk of Y Ltd’s shares falling by more than 

5% from their current value    could be protected against by buying an option. The 

appropriate option maturity 3 months option is being traded for £11m.    

Other information: 

(i) The current market price of Y’s ordinary shares is 360£. 

(ii) The annual volatility (SD) of Y’s shares for the last year was 50%. (iii) The risk 

free rate is 10% per year. 
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(iv) No dividend is expected to be paid by Y Ltd during the next six months. 

Evaluate whether or not the price of the option is a fair price. (A(A(A(Adapted ACCA Dec. dapted ACCA Dec. dapted ACCA Dec. dapted ACCA Dec. 

2005)2005)2005)2005)    

    

Teaching noteTeaching noteTeaching noteTeaching note – not to be given in the exam. . . . Strike price 342 pence, spot price 360, 

r = 10% per year    Time 3 months, Annual SD = 50%.       Put Premium =?    

Calculate the value of call using BS Model. Apply PCPT to calculate the put premium. 

If the put premium calculated by you is more than or equal to £11m, the price of the 

option is justified; otherwise it is not justified. 

    

AnswerAnswerAnswerAnswer      ln(360/342) = ln(1.0526) 

 

                   ln(1.05)  = 0.0488 

                   ln(1.06)  = 0.0583 

For LHS diff. of  0.01, RHS diff. is 0.0095  

For LHS diff. of 0.0026, RHS diff. is : (0.0095/0.01)x 0.0026 i.e. 0.0025              

ln (1.0526) = 0.0488 + 0.0025        = = = = 0....0513 

 

              0.0513 + [0.10 +0.50(0.50)2]x0.25 

       d1 = -----------------------------  = 0.4301 

                   0.50 x   0.50 

    

                0.0513 + [0.10 -0.50(0.50)2]x0.25 

        d2 = ------------------------------ = 0.1801 

                   0.50 x  0.50 

Calculation of N(d1) :  

                For d1  = 0.43,  N(d1)  = 0.6664 

                For d1  = 0.44,  N(d1)  = 0.6700 

                 

When LHS↑ by 0.01, RHS ↑ by 0.0036 

When LHS ↑ by 1,     RHS ↑ by 0.3600 

When LHS↑  by 0.0001, RHS ↑ by 0.3600x0.0001 i.e. by 0.000036 

Hence, for d1  =  0.4301,    N (d1) = 0.6664 + 0.000036 = 0.666436 

 

Calculation of N(d2) :  

                For d2  = 0.18,  N(d2) = 0.5714 

                For d2  = 0.19,  N(d2)  = 0.5753 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0039 

When LHS ↑ by 1,     RHS ↑ by 0.39 

When LHS ↑ by 0.0001, RHS↑  by 0.39x.0001 i.e. by  0.000039 

Hence, for d2  =  0.1801,    N (d2) = 0.5714 + 0.000039 = 0.571439 

 

Value of ECO =  360 x 0.666436 – 342 x e
-.10 x .25

 x 0.571439 = 49.31     

 

  As per “Put Call Parity Theory”,  
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Spot Price + put premium = call premium +PV of strike Price 

360 + put premium = 49.31 + 342 x e
-.10 x .25 

Value of EPO ( also called as put premium) = £ 22.87 

 

Optimum put premium on 5,00,000 shares = 5,00,000 x 22.87 = £ 1,14,35,000.  

The premium quoted in the market is fair (rather it is slight less than the fair 

amount). 

    

Factors affecting the option premium under BS model:Factors affecting the option premium under BS model:Factors affecting the option premium under BS model:Factors affecting the option premium under BS model:    

The value of ECO under Black-Scholes model is determined by the following five 

factors: 

 

(i) The spot price of the underling security 

(ii) The exercise price of the option 

(iii) The time until expiry of the option 

(iv) The risk of the option, as  measured by the Continuous compounding 

volatility 

(v) The risk free rate of interest  

 

Effect of decrease in the value of  various factor on the value of ECO 

Factor Effect on the value of ECO 

Spot price  Decrease 

Strike price Increase 

Time  Decrease 

Risk  Decrease 

Risk free rate  Decrease 

 

(i) The spot price.  The value of ECO is divided into two parts (i) Intrinsic value 

and (ii) Extrinsic value. Intrinsic value is the difference between spot price 

and strike price. Decrease in the spot price will decease the intrinsic value 

of the option, hence the value of Eco is reduced when spot price is 

decreased. 

 

(ii) The exercise price. The value of ECO is divided into two parts (a) Intrinsic 

value and (b) Extrinsic value. Intrinsic value is the difference between spot 

price and strike price. Decrease in the exercise price will increase the 

intrinsic value of the option, hence the value of ECO is increased when 

exercise price is decreased. 

 

(iii) The time until expiry of the option.  A reduction in the maturity period time 

of the option will increase the present value factor (the value of e-rt ). This 

will decrease the value of the option.    

 

(iv) The risk of the option.  A reduction in risk will reduce the value of a call 

option.  More the risk, more the option value and vice-versa. 
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The risk free rate. A reduction in the risk free rate will increase the present value 

factor (the value of e-rt ). This will decrease the value of the option    

    

THE GREEKS :THE GREEKS :THE GREEKS :THE GREEKS : 

Five Greek letters are used with reference to Black-Scholes model of option 

valuation.  

 

The value of ECO is determined by five factors (i) spot price (ii) strike price (iii) 

interest rate (iv) standard deviation and (v) time to expiry. Once a call has been 

written, the strike price can not change; change is possible only in other four factors. 

The Greek letters explain the impact of change in these four factors on the option 

value. The letters are: Delta, Vega, Rho, Theta and Gamma.  

  

DELTA:DELTA:DELTA:DELTA: The Delta of an option is the rate of change of the option prices with respect 

to the price of the underlying asset other factors remaining unchanged. Suppose that 

the Delta of an option is 0.60, this means that if the price of underlying asset 

increases by 1, the value of the ECO increase by 0.60; if the price of underlying 

asset decreases by 1, the value of ECO decreases by 0.60. 

 

• Delta of a European call option = N(d1). 

Delta of an option is a function of spot price. For an ECO, the value of Delta changes 

in the direction of change in the spot price. Value of Delta of an ECO is positive; it is 

always between 0 to 1.                                                           

 

As the ECO goes to be more and more out of money (i.e. the probability of its 

exercise tends to zero) the value of Delta approaches to zero. Suppose the exercise 

price of the ECO is Rs.100 and spot price is Rs.10, the value of Delta will approach 

to zero. 

 

When the ECO goes to deep-in the-money, the value of Delta tends to 1. For 

example, if the exercise price is Rs.10 and the Spot price is Rs.100, the value of 

Delta will tend to 1 i.e. for every Re. 1 increase in the spot price, the value of the 

ECO will increase by Rs.1. 

 

Delta serves as a hedging technique for the option writer. Suppose an operator 

writes European call of 3000 shares, spot price Rs.50,   the Delta value of the 

call is 0.80. He should immediately buy 2400 shares. Now suppose the share 

price rises to 51, he will suffer a loss of Rs.2400 on account of the call but he 

will make a profit of Rs.2400 on the shares purchased by him. The movement of 

share price will change the Delta value. Now suppose that at price of Rs.51, the 

Delta is at 0.85. He should buy further 3000 x .05 shares i.e. 150 shares. Now 

suppose the price fell to Rs.50; the operator should sell 150 shares. In other 

words, “a Delta change must be constantly monitored and number of units of the 

underlying asset should be increased or decreased in the light of changed 

circumstances.”1 This is described as dynamic –hedging scheme2. The scheme 

                                                 
1
 Financial Derivatives Theory, concepts and Problems – S L Gupta 
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involves selling the units of the underlying asset after the price has gone down 

and buying just after the price has gone up. It is referred as buy-high and sell-

low scheme. It is described as rebalancing of the option writer’s position. 

 

Hedge ratio: It the reciprocal of Delta. It conveys the same fact as Delta but in a 

different way. Suppose the Delta is 0.50, the hedge ratio is 2. It conveys that the 

number of call options to be sold should be double the number of units of the 

underlying asset held. Suppose an investor holds 2000 shares of X Ltd. To hedge 

against loss on account of possible fall in the share prices, he should call option 

of 4000 shares of X Ltd. 

 

Example: Calculate the delta of an at-the-money six months European  

Call option when = r = .10 (annum), S.D. = .25 (annual). (Answer 0.64). 

 

GAMMAGAMMAGAMMAGAMMA: It states the change in DELTA on one rupee change in Spot price, other 

factors remaining unchanged. For example, if the Gamma of a ECO is 0.04, it 

indicates that a unit change in the price of the underlying asset, the value of its Delta 

(Delta of ECO) will change by 0.04 in the same direction.  

 

                  Change in Delta 

Gamma = ------------------- 

                 Change in spot price 

 

 

Example:Example:Example:Example: Given spot Price Rs.20, value of European call option Rs.3, DELTA = 0.50, 

GAMMA = 0.04.  Find Value of option if spot price changes from 20 to 21. What if 

from 21 to 22?  

    

Answer Answer Answer Answer     

Spot price  Value of ECO Delta  Gamma 

20 3 .50 0.04 

21 3.50 .54  

22 4.04   

 

If Gamma is small, Delta changes slowly and hence rebalancing of the option 

writer’s position is required infrequently. (Rebalancing is a hedging technique for 

the option writer. It involves selling the units of the underlying asset after the 

price has gone down and buying just after the price has gone up. It is referred as 

buy-high and sell-low scheme). If the Gamma is very large, a unit change in the 

price of the underlying asset will result is large change in the value of Delta and 

hence rebalancing of option writer’s position is required frequently. Gamma 

approaches to zero when the ECO is deep-in-money and the Delta approaches to 

1. 

                                                                                                                                                 
2
  The Binomial Model suggests “Static-hedging-scheme, where the hedge is set up initially and never 

adjusted. Static Hedging schemes are some times called as hedge-and forget schemes.” - Hull 
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VEGAVEGAVEGAVEGA: It is states the change in option value for a unit change in annual volatility, 

other factors remaining unchanged.   

 

               change in option value 

VEGA = ---------------------- 

               Change in Annual volatility                                                                                  

Example:Example:Example:Example: Option value Rs.10, VEGA 0.60, Annual volatility 25%. What will be option 

value if annual volatility increases to 26%?  The answer is  

Rs.10.60. 

    

Volatility is positively correlated with the value of ECO i.e. as the volatility increases 

the value of the option increases and vice-versa. The reason is that the volatility 

only helps the option owner (buyer) and not hurts. For example, if at the time of 

writing of the call option, the volatility was estimated at certain level and as per this 

volatility the price may either go up or go down up to that estimated level. After 

some time, it was estimated that volatility has increased and the prices may go up or 

down at enhanced magnitude. If the prices go up at enhanced magnitude, the buyer 

will be benefited more (through exercise of the option, he will receive the higher 

amount as the price difference) and if the prices down at enhanced magnitude, his 

loss won’t be enhanced (he may not exercise the option). 

THETATHETATHETATHETA    

It is the rate of change in the option value as the time passes. Time to maturity is 

positively correlated with the value of ECO i.e. as the time to maturity decreases, the 

option value decreases i.e. as the time to maturity decreases, other factors remaining 

unchanged, the option tends to become less valuable. (As the time decreases, the 

value of e-rt increases, the result is decrease in the value of ECO). 

 

               Change in option value 

Theta = -------------------------- 

               Reduction in time to maturity        

The tradition is to express Theta value per day. In other words, Theta states 

reduction in value of ECO tomorrow i.e. after expiry of one day (other factors 

remaining unchanged). Suppose today, the value of a 20 days European Call option 

on the share of a company is Rs.200.  Its Theta is 4.50. Tomorrow the value of this 

option will be Rs.195.50. Theta is also defined as change in option price per calendar 

day passing.                                                                                                                   

 

But theta doesn't reduce an option's value in an even rate, rather it reduces the 

value of the option at increasing rate. In other words, the value of Theta 

increases with each day passing. Suppose today, the value of a 10 days European 

Call option on the share of a company is Rs.100.  Its Theta is 3.50 (per day). 

Tomorrow the value of this option will be Rs.96.50. Tomorrow the value of theta 

will be more than 3.50, say 3.55; in that case the day after tomorrow the value of 

ECO will be 92.95.  
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RHORHORHORHO :    RHO  is a measure of  the change in option value with respect to a percentage 

point change in risk-free interest rate i.e. it estimates how much the option’s value  

will change when interest rates changes by 1%. 

 

                  Change in option value 

RHO =  ------------------------------- 

               Change in Interest rate percentage.  

 

Suppose interest rate is 10%, value of a European call option Rs. 100, RHO is 0.60. If 

interest rate decreases from 10% to 9%, the value of option should be 99.40 (other 

factors remaining) 

 

Change in interest rates is positively correlated with the value of ECO i.e. as the 

interest rate increases the value of the option increases and vice-versa. The reason 

is that increase in interest rate increases the cost of holding the share. Call option is 

alternative of holding the share. Hence, the buyer of the call will be ready to pay 

more amount as option value / option premium. 
 

Example : Devaki Nandan is interested in buying a ECO on the equity shares of 

Goverdhan Ltd, spot price Rs.60, Exercise price Rs. 70, Risk free interest rate = 

6%, time to mature 3 months and annual volatility 40%. What the option premium?  

Given : d1 = -.60   d2 = -0.798 ,  N(d1)= 0.2743   N(d2) = 0.2148  e-.06x0.25  = 

0.985125 

Given Gamma = 0.02775, Theta = -8.889 ( Annual ), Vega = 10 and RHO = 3.70, 

find the change in the value of Delta, if the spot price increases by Re.1.00.  Find 

the change value of ECO  if (i) if the spot price increases by Re.1.00 (ii) After 

passing of one day (iii) If annual volatility increase from 40% to 41%.and (iv) if 

interest increase from 6% to 7%. 

        

    

AnswerAnswerAnswerAnswer:  

Option premium:  60( 0.2743)  - 0.985125 ( 70 ) ( 0.2148 )   =  1.65 

 

Change in option value ( spot price increase by Re 1)   :  Increase by  Re. 0.2743 

 

Change in Delta value (spot price increase by Re 1)     : Increase by Re. 0.02775 

 

Change in the option value ( after  expiry of 1 day)        : decrease by Re. 0.0244 

 

Change in option value (on 1 percentage point increase in volatility): Increase by 

Re.0.10 

 

Change in option value (on 1 percentage point increase in risk-free interest rate)  

Increase by = 0.037 
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Perfectly Hedged SituationPerfectly Hedged SituationPerfectly Hedged SituationPerfectly Hedged Situation    

Q.No.41:  Q.No.41:  Q.No.41:  Q.No.41:  Today the spot price of equity share is Rs.80, 3 months from now the price 

will be either 100 (probability 0.60) or 70 (probability 0.40). A call option (maturity 3 

months) can be exercised at Rs.85. The risk free rate of return is 8% p.a. 

(a) Find out the perfectly hedged situation through shares and the call option  

(b) Compute the value of holding in terms of hedged position as per above part (a)   

(c) Estimate the option premium (option price).                                       

AnswerAnswerAnswerAnswer    

(a) 

       spread of possible option values on expiration      15 - 0 

∆ = ------------------------------------ = ------- = 0.50 

       spread of possible share prices on expiration       100-70   

 

 

If the price is 100: 

(B+C) – (B+C) + 100 (.50) – 15 – 1.02B = 0                

B = 34.31 

Buy 0.50 share for Rs.40. Use borrowed funds of Rs.34.31. 

 

(b) If the price is 100  :            

                                             100 (.50) – 15 – 1.02(34.31) = 0 

     If the price is 70  :              

                                                  70 (.50) – 1.02(34.31) = 0 

 

(c) Option premium = Total Investment to buy ∆ share – Borrowing 

                         = 80(0.50) – 34.31 = 5.69 
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OPTION VALUATION ON THE DATE OF WRITING ( European call options) 

 Interest  PCPT  Value of put  Choice of method 

Expected gain  

Method ( the  

method focuses  

on the buyer of  

the option) 

cc not 

nece- 

ssary  

Not  

appli- 

cable.* 

Value of put can not be  

calculated on the basis        

of PCPT. Value of put is 

calculated on the basis of 

expected gains on the date 

of expiry and than find the 

present value of the 

expected gains. Exam.: Q. 

No.16 page 3.20 

If we are given the 

probabilities of 

probable spot prices 

on                 

maturities, this 

method may be 

applicable. 

Binomial  

( the method  

focuses 

on the writer 

of the option) 

cc not 

nece- 

ssary 

Appli- 

cable  

Find the value of call and 

then apply PCPT 

Two probable spot 

prices given. 

The method provides           

complete hedged 

situation for the 

writer. 

Risk Neutral 

 method ( the 

 method  

focuses on 

 the buyer  

of the  

option) 

Cc not 

nece- 

ssary 

Appli- 

cable. 

Value of put can be 

calculated directly by 

finding the expected gains 

on possible spot prices on 

maturity and than find the 

present value of the 

expected gains. Example : 

Q. No.27 page 3.29. The 

value of put can also be 

calculated on the basis of 

PCPT. 

Two probable spot 

prices given. 

 

Black- 

scholes 

cc nece- 

ssary 

Appli- 

cable  

Find the value of call and 

then find the value of put 

by applying PCPT. 

Example Q. NO. 39 Page 

3.40 

SD given. SD is also 

called as annual cc 

volatility. 

Price  

Difference 

 method ( the  

method focuses  

on the buyer of  

the option) 

Cc nece- 

ssary 

Appli- 

cable  

Value of put can be 

calculated applying the 

formula: Value of put 

=PV of strike price – sot 

price. Alternatively, we 

find the value of call and 

then apply PCPT . 

Last choice among 

different methods of 

option valuations 

 

• PCPT is based on spot price on the date of writing. Expected gain method does 

not consider the spot price on the date of its writing. 
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FUTURESFUTURESFUTURESFUTURES    

    

Futures Price = Spot Price + Carrying Cost - Returns 

    

Q. No.42Q. No.42Q. No.42Q. No.42: Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.520. Dividend of Rs.5 is due on the date of maturity 

of futures. Interest is 10% p.a. (a) What is the theoretical price of the futures? (b) 

How your answer to (a) will change if the dividend is to be paid after 2 months from 

today instead of three months? 

 

AnswerAnswerAnswerAnswer 

(a)Theoretical or optimum Futures price = 500 + 12.50 – 5 = 507.50. 

(b) Theoretical or optimum Futures price = 500 + 12.50 -5 – 5(0.0083) 

                                                             = 507.46. 

Q.No.43Q.No.43Q.No.43Q.No.43 Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.520. Interest is 12% p.a. c.c. What is the theoretical 

price of the futures? 

    

AnswerAnswerAnswerAnswer 

Theoretical or optimum price of futures = 500.e
0.12x0.25   

= 515.23.     

 

Q.No.44: Q.No.44: Q.No.44: Q.No.44: Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.520. Dividend of Rs.5 is due on the date of maturity. 

Interest is 12% p.a. c.c. (a) what is the theoretical price of the futures? (b) How your 

answer to (a) will change if the dividend is to be paid after 2 months from today 

instead of three months? 

    

Answer Answer Answer Answer   

(a) Theoretical or optimum price of futures = 500.e
0.12 x 0.25 – 5 = 510.23. 

(b) Theoretical or optimum price of futures=500.e0.12 x 0.25 – 5.e0.01 =510.18 

    

Q.No.45: Q.No.45: Q.No.45: Q.No.45: Today the spot price of a share-index is Rs.5,000. Dividend yield is 7% p.a. 

c.c. Interest is 10% p.a. c.c.  What is the theoretical price of the one year’s futures 

contract?  

    

AnswerAnswerAnswerAnswer  

Futures price = 5000.e0.10.e-0.07  = 5000.e0.03 = 5000 x 1.03045 =5152.25. 
 

Q. No. 46Q. No. 46Q. No. 46Q. No. 46: The 6-months forward price of a security is 208.18. The borrowing rate is 

8% p.a. payable with monthly rests. What should be the spot price? 

    

Answer Answer Answer Answer     

Let spot price = x. 

x.(1.006667)
6 = 208.18.                                                                                                                    

x = spot price = 200. 
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Q. Q. Q. Q. No. 47No. 47No. 47No. 47: Suppose that you enter into a six month forward contact (not in India) on a 

non-dividend paying share when spot price is $ 310.  Risk-free rate 7% for six 

months c.c. What is the futures price?  

AnswerAnswerAnswerAnswer    

Futures price = 310.e.
07 = 310(1.07251) = 332.48     

    

Q.No.48Q.No.48Q.No.48Q.No.48: A share currently sells at Yens 3050.  Risk-free interest rate is 13% p.a. 

cc.  Dividend yield is 3% p.a. cc. What should be price for a 6-months futures? 

AnswerAnswerAnswerAnswer  

Futures price = 3050(e0.05
) = 3050(1.05127) = 3206.37 

 

 

OTC DerivativesOTC DerivativesOTC DerivativesOTC Derivatives    

1. Cap, Floor and Collar  

2. Forward Rate Agreements 

3. Interest swaps  

4. Swaptions  

5. Currency Swaps (Refer to chapter 2)  

6. Forward contracts ( Refer to chapter 2)  

    

CAP, FLOOR AND COLLARCAP, FLOOR AND COLLARCAP, FLOOR AND COLLARCAP, FLOOR AND COLLAR    

Cap is an option type derivative which is traded over the counter ( it is not traded in 

any exchange ) . It is useful for those who borrow money on the basis of floating 

rate. The buyer of cap pays commission / premium to the cap seller and cap seller 

undertakes to compensate his loss on account of increase in interest rate. For 

example, X Ltd. borrows money on the basis of MIBOR + 0.50 and buys cap. In case 

of increase in MIBOR, X Ltd. has to pay interest at higher rate. Suppose when X Ltd. 

borrows, MIBOR is 8%. Later on it rises to 9%. X Ltd has to pay interest at 1% higher 

rate. This extra cost will be compensated by the cap seller. In case MIBOR declines, 

X Ltd. will be benefited and it won’t contract the cap seller. 

 

Floor is also cap type derivative but it is useful for those who deposit/ lend money 

on the basis of floating rate. For example, an investor deposits his money at MIBOR+ 

0.50and buys floor. At the time of investing, MIBOR was 8%. In case MIBOR declines, 

he will get lower rate of interest (i.e. suffer loss). Suppose MIBOR declines to 6%. 

He will suffer a loss of 2%. This will be compensated by floor seller. 

 

Collar is a combination of cap and floor. In this case no commission is paid. The 

collar seller undertakes to compensate the loss of collar buyer (on account of change 

in interest rate) and option buyer agrees to share with him the profit he will have (on 

account of change in interest rates). Suppose X Ltd borrows at the rate of MIBOR + 

0.50. At the time of borrowing, MIBOR was 8%. If MIBOR rise to 10%, X Ltd. will 

suffer loss; this loss will be compensated by the collar seller. If MIBOR falls to 6%, X 

Ltd. will be gainer. X Ltd. will have saving of 2%. X Ltd will share a part of this 

saving, say 50% i.e.1%, with collar seller. 
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Q. No. Q. No. Q. No. Q. No. 49494949 A Company borrows £ 1 Billion at a floating rate of LIBOR + 0.60 % for 1 

year, interest payable at the end of the year. The company apprehends that LIBOR 

may rise and hence, it is considering to hedge the interest rate. The company buys a 

cap at LIBOR 6·5 % for a premium of 1·15 % per year .Calculate the effective 

interest rates  assuming the LIBOR rate for next year is: (i) 4·7%     (ii) 5·8%       (iii) 

7·3%.  

    

AnswerAnswerAnswerAnswer    

 I II III 

LIBOR 4.70 5.80  7.30 

Addition 0.60 0.60  0.60 

Cap premium 1.15 1.15  1.15 

Compensation from cap seller -- -- -0.80 

Total  6.45 7.55  8.25 

 

 

FORWARD RATE AGREEMENFORWARD RATE AGREEMENFORWARD RATE AGREEMENFORWARD RATE AGREEMENTSTSTSTS    
A forward rate agreementforward rate agreementforward rate agreementforward rate agreement (FRAFRAFRAFRA) is an over-the-counter contract between the 

two parties wherein one party (usually a bank) undertakes that a certain interest 

rate will apply to the other party’s future short-term borrowings or future short-

term investments. By entering into an FRA, the other party (usually the customer 

of the bank) locks in the interest rate for a stated period of time starting on a 

future date, based on a specified notional principal amount.  

 

The agreement is executed on the basis of the interest rate prevailing in the 

market (this rate is known as the reference rate) two days before the date on 

which the borrowing or lending is done. For example, if borrowing or lending is 

to be done on 1st April, 2009, the agreement will be executed on the basis of 

interest rate prevailing on 29th March, 2009. This date (i.e. 29th March, 2009, in 

this example) is referred as the reference date. If there is change in interest rate 

between the reference date and the date on which the lending or borrowing is to 

be done, the other party (usually the customer of the bank) may be sufferer or 

gainer. 

    
There are two types of FRAs:There are two types of FRAs:There are two types of FRAs:There are two types of FRAs:    
    

Fixed rate v/s Floating rate  

 

In this type of FRA one party pays a fixed interest rate to the other party, and 

receives a floating interest rate from the other party. (Generally one of the two 

parties is a bank). The payments are calculated for a specified period on a 

notional amount. The payments are made on net basis. (There are no flows of the 

principal amounts).  
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Example (a) Example (a) Example (a) Example (a) Suppose today is 1st April 2007. A Ltd is to receive Rs.10,00,000 on 

1st July, 2007. This amount will be surplus with them for six months. They plan to 

invest this amount on the date of its receipt for six months period. Suppose today 

this amount can be invested either at fixed interest of 10% p.a. or at floating rate 

of MIBOR + 1 %. They apprehend decline in interest rate in coming period and 

hence are interested in investing on fixed interest basis. They estimate that the 

fixed rate may decline by the date of their actual investment (i.e.1st July, 2007). 

A Ltd approaches a bank for an FRA. The bank quotes the rate of 10% p.a. v/s 

MIBOR + 1%. They enter into a FRA with a bank. This is known as a '3x9' FRA.  

Under the agreement the bank will pay them interest at 10% p.a. on Rs.10,00,000 

for six months and A Ltd will pay the bank interest at the  floating rate ( This 

rate is referred as reference rate or underlying rate ). The reference rate will be 

the floating interest prevailing on 29th June, 2007 (i.e. 2 days before the date of 

actual investment) for six months deposit. (The transactions will be settled, on 

net basis, through a single payment of present value of interest differential on 

Rs.10,00,000; the present value being calculated using reference rate as discount 

rate).                                                                                                            

In the above exampleIn the above exampleIn the above exampleIn the above example,  

1st April ,2007 Date of entering the FRA 

29th June, 2007 Date on which the underlying rate is 

determined 

1st July   ,2007 Date of termination FRA, It is also 

known as termination date. 

1st July,2007 to 31st December,2007 Period for which interest differential is 

to be paid or received 

Suppose on 29th June 2007, the MIBOR for six months deposit is 8% p.a. The 

underlying or reference rate is 9% p.a.  

 Under the FRA, on 1st July, 2007 the bank will pay interest at the rate of 10% pa. 

on Rs.10,00,000 to A Ltd and A Ltd will pay interest at the rate of 9% p.a. to the 

bank  ( the transactions will be settled, on net basis, through a single payment of 

present value of interest differential on Rs.10,00,000; the present value being 

calculated using reference rate as discount rate).  

 

 

 

 

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     53

The net payment made at the termination date is: 

                           (Fixed int. rate-reference rate)X period of interest differential 

Notional Amount X ----------------------------------------------- 

                             1 + (Reference rate X period of interest differential) 

                                    10,00,000 X (0.10 –0.09 ) x (0.50)       5000 

The net payment = ------------------------------ =  ------- =  4785 

                                         [1 + {( 0.09) X ( 0.50)}]              1.045 

This amount will be paid by the bank to A Ltd.  

Now A Ltd is able to invest its surplus funds of Rs.10,00,000 + 4785              ( 

received from the bank) on 1st July, 2007 for six months at 9%                            

( assuming no change in interest rate between 29th June, 2007 and 1st July, 2007). 

The amount to be received by A Ltd on maturity = [(1000000 + 4785) x (1.045)] 

= 10,50,000 i.e. A Ltd has been able to earn a return of 10% p.a.( the return it 

expected on 1st April; though the investment was made on 1st July)  

Fixed rate v/s Fixed rate  

In this case, the interest differential is calculated on the basis of the fixed rate 

quoted by the bank for the FRA and the actual fixed rate applicable ( to the 

borrowing or investment) on specified future date ( the date of borrowings or 

investment) 

    

Example (b)Example (b)Example (b)Example (b) Suppose today is 1st April 2007. A Ltd is to borrow Rs.10,00,000 on 

1st July, 2007 for a period of 1 year. A Ltd apprehends that the interest rates may 

go up by the time it will borrow. At present the interest applicable to the 

borrowing of one year is 9.75% p.a.  A Ltd approaches a bank for an FRA. The 

bank quotes the rate of 10% p.a. The parties enter into an FRA on the basis of (i) 

the facts given in this example (ii) the rate quoted by the bank. Through the FRA, 

A Ltd. has locked the interest rate (10%) applicable to the above-mentioned 

future borrowings. This contract is referred as ‘3x15’ FRA. Under this 

agreement, the bank will pay A Ltd an amount equal to “Rs.10,00,000 x interest 

rate applicable above borrowings on 1st July, 2007” ; A Ltd will pay the bank an 

amount equal to Rs.10,00,000 x 10%. The payments are made on net basis. 

(There are no flows of the principal amounts).  

 

 Suppose on maturity, the rate of interest applicable to A Ltd’s borrowings is 

11% p.a. A Ltd has to pay interest at higher rate. The bank will compensate the 

company for this loss by paying it present value of 1% of Rs.10,00,000; the 
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discounting factor being 11%. This amounts to Rs.9009. Now A Ltd needs to 

borrow Rs.9,90,991. It will repay on maturity :( 990991x1.11) i.e. 11,00,000. 

    

Q.No. 5Q.No. 5Q.No. 5Q.No. 50000    : : : : Suppose today is 1st April 2007. A Ltd is to invest Rs.10,00,000 on 1st 

July, 2007 for a period of 1 year. A Ltd apprehends that the interest rates may 

decline by the time it will invest. At present the interest applicable to the 

investment for 1 year is 9.75% p.a.  A Ltd approaches a bank for an FRA. The 

bank quotes the rate of 9.50% p.a. The parties enter into an FRA on the basis of 

(i) the facts given in this question and  (ii) the rate quoted by the bank. On 

reference date, the interest prevailing in the market is 9.00. 

� Explain the execution of the FRA. 

�  What amount will be invested by A Ltd on 1st July, 2007?  

� What amount will be received by A Ltd on 1st July, 2008? 

    

AnswerAnswerAnswerAnswer : (a) A Ltd suffers loss on account of interest rate decline. This loss will 

be compensated by the bank. The bank will pay A Ltd : 

              10,00,000 x 0.005 x 1 x(1/1.09) = 4587.16 

             (b)  A Ltd shall deposit 10,04,587.16 for one year at 9%.                           

             (c) A Ltd will receive on maturity:10,04,587.16(1.09) = 10,95,000 

    

Q. No.5Q. No.5Q. No.5Q. No.51111    : : : : A company is to invest Euro1m for a period of three months after 24 

months from today. It enters into a ‘24X27’ FRA with agreed interest rate of 5%. 

After 24 months, the 3-months interest is 5.50%. Explain the cash flow on 

account of the FRA. 

� What amount will be invested by the company for a period of three months 

after 24 months from today?  

� What amount will be received by company after 27 months from today? 

    

Answer Answer Answer Answer     

(a)    The company is gainer as interest rate has increased. The company will 

transfer this gain to the bank. After 24 months from today, the company will pay 

the bank: 10,00,000 x 0.005 x 0.25 x (1/1.01375) = Euro 1233.05. 

(a) After 24 months from today, the company will invest                                 

Euro 998766.95 for a period of 3 months @ 5% p.a. 

(b) After 27 months from today, the company will receive : 

                 998766.95 x(1.01375) = 10,12,500  

                

Q. No.5Q. No.5Q. No.5Q. No.52222    : : : : A company is to lend Euro1m for a period of three months after 24 

months from today. It enters into a ‘24X27’ FRA with agreed interest rate of 5%. 

After 24 months, the 3-months interest is 4.50%. Explain the cash flow on 

account of the FRA. 

� What amount will be invested by the company for a period of three months 

after 24 months from today?  

� What amount will be received by company after 27 months from today? 
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Answer Answer Answer Answer     

(a)    The company is suffers as interest rate has decreased. The Bank compensate 

the company for this loss. After 24 months from today, the company will pay the 

bank: 10,00,000 x 0.005 x 0.25 x (1/1.01125) = Euro 1236.09. 

 

(b) After 24 months from today, the company will invest                                       

Euro 10,01,236.09 for a period of 3 months @ 4.50 %p.a. 

(c) After 27 months from today, the company will receive : 

                 10,01,236.09(1.01125) = 10,12,500 

 

Q. No.5Q. No.5Q. No.5Q. No.53333    : : : : A company is to borrow Euro1m for a period of three months after 24 

months from today. It enters into a ‘24X27’ FRA with agreed interest rate of 5%. 

After 24 months, the 3-months interest is 5.50%. Explain the cash flow on 

account of the FRA. 

 

� What amount will be borrowed  by the company for a period of three 

months after 24 months from today?  

� What amount will be paid by company after 27 months from today? 

    

Answer Answer Answer Answer :  

(a) The company suffers loss as the interest rate has increased. This loss will be 

compensated by the bank. The bank will pay the company (after 24 months from 

today) : 10,00,000 x 0.005 x 0.25 x (1/1.01375)  

                             = Euro 1233.05. 

(b) After 24  months from today, the company will borrow Euro998766.95 at 

5.50% for three months 

(c) After 27 months from today the company will pay : Euro998766.95(1.01375) 

= Euro 10,12,500 

 An FRA is attractive for those: 
• Who have to borrow in future and they apprehend increase in interest 

rates in future i.e. borrower believes that interest rates may rise and 

wants to fix its borrowing cost today. 

• Who have to invest in future and they apprehend decline in interest rates 

in future i.e. the investor wants to hedge the return to be obtained on a 

future deposit.        

 

� An important point to be noted is that the FRA between the two 

parties to the contract is possible only if they have different 

expectations regarding interest rates movements. 
    

INTEREST SWAPS INTEREST SWAPS INTEREST SWAPS INTEREST SWAPS  

In interest swap, two parties agree pay each other’s interest obligation for their 

mutual benefit. Under interest swap, the parties raise loans as per the method 

suggested by the intermediary.  Savings in interest (because of borrowing by the 

method suggested by the intermediary as compared to the method of their own 
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choice ), are shared by the intermediary (as a commission for its services ) and 

each of the two parties as per agreement between all three i.e. intermediary and 

the two parties. 

• (i) Find total interest, on same amount of borrowing by each party, 

payable by all the parties assuming they borrow according to their own 

preferences. 

• (ii) Find total interest, on same amount of borrowing by each party, 

payable by all the parties assuming that they borrow in different 

permutations of their choices. 

• If (i) is greater than any permutation under (ii), interest swap is possible. 

Otherwise, interest swap is not possible.                                                                                    

    

Q. No.54Q. No.54Q. No.54Q. No.54.... X Ltd. wants to borrow Rs.100 (assumed for simplicity)  It has two 

options, (a) fixed interest of 10% (b) Floating interest at MIBOR + 2 % . At the 

same time Y Ltd. also wants to borrow the same amount. It has two options, fixed 

interest of 12% (b) Floating interest at MIBOR +5%. X is interested in borrowing 

at 10%  while Y is interested in borrowing at MIBOR + 5% . An intermediary 

brings them to the table and an interest swap is arranged. The intermediary 

takes 0.10 of total savings as its commission and balance i.e. 0.90 is shared 

equally by X and Y. 

Answer Answer Answer Answer     

Permutations Borrowings  

 X Y 

Own Choice  Fixed M based 

Other Permutation M Based Fixed 

  

 X Y Total cost 

Own Choice  10% M + 5% M + 15% 

Other Permutation M + 2 % 12 % M + 14% 

 

Recommended Borrowings :      X  : M+2           Y : 12% 

 

Savings : 1% 

To be shared by : 

Intermediary                     0.10 

X                                     0.45 

Y                                     0.45 

 Net cost to X : 9.55 

                  Y ; M + 4.55 

 

As per interest swap, the intermediary will require X to borrow on M basis and Y 

on fixed interest basis.  

(i) As per interest swap, the intermediary will pay M+2% to lender 

of M, 12.00 % to the lender of Y. Total payment M+14.00 %. 
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(ii) The intermediary will receive 9.55 % from X & M+4.55 % from 

Y. Total Receipt : M+14.10 % 

Cost: X : 9.55%     Y : M+4.55     

[They have paid interest as per their own choices ( X pays fixed and Y pays M 

based) and that too at reduced rates]. 

 

Savings to intermediary: (M+14.10) – (M+14.00) = 0.10% 

 

 
Q.No.Q.No.Q.No.Q.No.55555555: Madhav Ltd, Keshav Ltd and Damodar Ltd are planning to raise a loan 

of Rs.10m each, Madhav is interested on fixed rate basis, Keshav on MIBOR 

based floating rate and Damodar on Treasury based floating rate. They have 

been offered the loans on the following basis. 

 

 Madhav Keshav Damodar 

FIXED RATE  6% 7% 8% 

MIBOR BASED RATE M + 1 M + 3 M + 4 

T. BILL BASED RATE T + 3 T + 5 T + 5 

 

An intermediary brings them to the table and an interest swap is arranged. The 

intermediary takes 0.10 of total savings as its commission and balance i.e. 0.90 is 

shared equally by Madhav, Keshav and Damodar. 

 

AnswerAnswerAnswerAnswer: Various permutations of borrowing by their own choices 

 Madhav Keshav  Damodar  

Own Choice  Fixed M based T bill based 

Other Permutations: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

   

Fixed  T based M based 

M based Fixed T based 

----do--- T based Fixed 

T based Fixed M based 

---do-- M based Fixed 
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Various permutations of borrowing by their own choices 

 Madhav Keshav  Damodar  Total cost  

Own Choice  6% M+3 T+5 M+T+14 

Other Permutations: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

    

6% T+5 M+4 M+T+15 

M+1 7 % T+5 M+T+13 

M+1 T+5 8% M+T+14 

T+3 7% M+4 M+T+14 

T+3 M+3 8% M+T+14 

 

Recommended Borrowing methods :  

Madhav       M+1 

Keshav       7 % 

Damodar     T+5 

Total cost as per recommended borrowings  :   M+T+13 

Total Borrowings As per own choices          :   M+T+14 

Savings                                     1% 

To be shared by : 

Intermediary                             0.10 

Madhav                                     0.30 

Keshav                                     0.30 

Damodar                                   0.30 

  

 

As per interest swap, the intermediary will require Madhav to Borrow on         

MIBOR basis, Keshav on fixed interest basis and Damodar on Treasury Bill basis. 

As per interest swap, the intermediary will pay M+1% to lender of Madhav, 7% 

to the lender of  Keshav and T+5% to lender of Damodar. Total payment 

M+T+13%. 

The intermediary will receive 5.70% from Madhav, M+2.70 % from Keshav and 

T+ 4.70% from Damodar. Total Receipt : M+T+13.10 % 

Cost:  Madhav  5.70%     Keshav  M+2.70    Damodar T + 4.70% 

( They have paid interest as per their own choices ( Madhav paid fixed basis, 

Keshav on M basis and Damodar on T basis) and that too at reduced rates.). 

 

Savings to intermediary: (M+T+13.10) – (M+T+13.00) = 0.10% 
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Q. No. Q. No. Q. No. Q. No. 56565656:    A Ltd and B Ltd want to raise a debt of Rs. 10 Crores each . A can 

borrow either at fixed rate of 8.50 % p.a. or at MIBOR + 0.50 % p.a. B can 

borrow either     10.50 % p.a. or at MIBOR + 1.10 %. A is interested in floating 

rate while B wants fixed interest rate. An intermediary brings both the parties 

and suggests a swap for a commission of 0.10% of the principals sum. The 

intermediary suggests that A should pay B at the rate of MIBOR+0.10 while B 

should pay A at 9%. Should the parties agree to this arrangement? 

 

AnswerAnswerAnswerAnswer 

 A should borrow at fixed basis and B at floating basis. 

 

A shall pay 8.50 + M+ 0.10 + 0.10 (commission) = M+8.70.  A shall receive 9%. 

Net cost to A =M - 0.30 ( had it borrowed as per its own choice the cost would 

have been M+0.50%. 

 

B shall pay 9 + M+1.10 + 0.10 = M+10.20. B receives M+0.10. Net cost = 

10.10 (had B borrowed as per its own choice, the cost would have been 10.50%.  

 

Savings to A   : (M + 0.50)  - ( M – 0.30)  =  0.80 % 

Savings to B   : 10.50% - 10.10   = 0.40 % 

Commission income to Intermediary = 0.10 % + 0.10 % i.e. 0.20 % of                      

Rs.10.00 Crores 

 

Though the arrangement is in the interest of all the parties, it is more beneficial 

for A than B. The reason may be the fact that A’s Credit rating is better than that 

of B. B should try to negotiate to get the arrangement changed in its favour. 

Even if B does not get any gain from the negotiation, the arrangement should be 

accepted by all the parties including B. 
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Q. No. Q. No. Q. No. Q. No. 57575757::::     On 1st January, 2007, a nationalized bank issued 14% 9 years’ maturity 

debentures. 

It is 1st January, 2008. The interest rates have declined substantially, 8 years 

maturity government securities are being traded in the market on the basis of 10% 

YTM, 364 days t-bills are quoted at 10.50%. The bank apprehends further decline in 

interest rates and hence, is interested in converting the fixed interest rate obligation 

into floating rate obligation. 

The t-bill rates are expected to decline 25bp during the current year and than rises 

by 5bp every year thereafter. 

A Financial Institution (FI) has submitted the quotation of fixed to floating rate swap 

as T-bill rate v/s 60/70bp over 8 years government securities YTM. Advise. 

AnAnAnAnswer swer swer swer     

Bp = basic point,     100bp = 1% 

YTM of 8 years Government security rate of 10 % is fixed rate 

 

T bill rate represents floating rate. 

Swap rate for fixed to floating:                

                      =T bill rate vs.0.60+8 year Government security YTM 

                      =T bill rate vs. 0.60 + 10.00 

                      =T bill rate vs. 10.60 

Under swap, we shall get fixed (10.60) and we shall pay floating i.e. T-bill rate. 

Statement showing interest cost under the new arrangement  
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Year  Payable  

on bonds 

Receivable under  

new arrangement  

Payable  under  

new arrangement 

Net payable  

1 14 % 10.60 % 10.50 % 13.90 

2 14 % 10.60 % 10.25 % 13.65 

3 14 % 10.60 % 10.30 % 13.70 

4 14 % 10.60 % 10.35 % 13.75 

5 14 % 10.60 % 10.40 % 13.80 

6 14 % 10.60 % 10.45 % 13.85 

7 14 % 10.60 % 10.50 % 13.90 

8 14 % 10.60 % 10.55 % 13.95 

The arrangement results in reduced interest cost and hence, may be implemented. 

    

INTEREST RATE RISK MANAGEMENT INTEREST RATE RISK MANAGEMENT INTEREST RATE RISK MANAGEMENT INTEREST RATE RISK MANAGEMENT     

Q.No.58Q.No.58Q.No.58Q.No.58    

On 1st January, 2007, a Nationalized Bank (NB) issued Rs.100m 9 years’ maturity 

debentures at a floating rate of MIBOR + 2 % interest payable at six month 

intervals. 

It is 1st January, 2009. The interest rates have gone up substantially, the bank 

apprehends further upward trend in interest rates and hence, is interested in 

converting the floating interest rate obligation into fixed rate obligation. A 

Financial Institution (FI) has submitted the quotation of fixed to floating rate 

swap as MIBOR  v/s 10·25–10·40, interest payments semi-annuals. Advise. 

AnswerAnswerAnswerAnswer : NB lends to FI Rs.100m at MIBOR (semi-annual interest payment) 

           :  FI lends to NB Rs.100m at 10.40% (semi-annual interest payment) 

 

            Net cost ( semi-annual)  to NB  

             (a) Payment to debenture holders             :(-) [0.50 MIBOR + 1] 

             (b) Receipt from FI (Under swap)             :(+) MIBOR 

             (c) Payment to FI   (Under swap)             : - 5.70 

                                                                         ______________ 

          Net cost ( semi-annual )                          6.70% 

    Annual interest rate (annually compounded) = (1.0335)2 -1 = 0. 06812 

                                                                                         = 6.812%  
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Q.�o.59    

(a) What spot and forward rates are implied in the following bonds? (Face value 

Rs.100) 

Bond A Zero-Coupon; Maturity 1 years; Price Rs.93.46   

Bond B Coupon 5%; Maturity 2 years; Price Rs.98.13 

Bond C Coupon 9%; Maturity 3 years; Price Rs.104.62 

 

(b) A three-year bond with a 6 percent coupon is selling at Rs.99.00. Is there an 

arbitrage profit opportunity here?  If yes, what amount of profit can you make? 

Assume short sale facility is available. 

        

AnswerAnswerAnswerAnswer    

(a)(a)(a)(a) Spot rate ( forward rate for year1) : (100/93.46) – 1 = 7% 

Let the Forward rate for year 2: r 

-98.13 + 5/(1.07) + 105/{(1.07)(1+r)} = 0 

  r = 5% 

Let the Forward rate for year 3: r 

-104.62 + 9/(1.07) + 9/{(1.07)(1.05) + 109/{(1.07)(1+.05)(1+r)} = 0 

r = 10% 

(b) (b) (b) (b) Value of bond = 6/(1.07) + 6/(1.07x1.05) + 106/(1.07x1.05x1.10) = 96.72 

            The bond is overvalued in the market. Arbitrage opportunity is there. 

(i) Borrow the bond. Sell the bond. Cash in hand Rs.99. 

(ii) Invest Rs.6/1.07 i.e. Rs.5.61 for one year. Get Rs.6 at the end of the 

year and pay interest to the lender of debenture. 

(iii) Invest Rs.6/(1.07x1.05)  i.e. Rs.5.34 for two years. Get Rs.6 at the 

end of the 2nd year and pay interest to the lender of debenture 

(iv) Invest Rs.106/(1.07x1.05x1.10) i.e. Rs.85.77 for 3 years. Get 

Rs.106 at the end of the 3rd  year and pay principal and interest to 

the lender of debenture 

      Arbitrage profit (Subject to commission for borrowing the debenture) :  

                           = cash received - cash paid 

                           = 99 – 5.61 – 5.34 – 85.77 = 2.28 

Q. No. 60Q. No. 60Q. No. 60Q. No. 60    

 Ras Bihari Ltd enters into a six years interest rate swap with Axis Bank, on a 

notional amount of Rs.100m, under which it has to pay 10% p.a. semi-annually 

and receive six-month MIBOR semi – annually. After 2 years, they contracted 

the bank to cancel the contract. At that time, fixed  rate v/s floating interest for 4 

years contract was 8% V/s MIBOR. The bank agreed to cancel the deal on the 

basis of this rate. What amount of money would be required to be paid ? By 

whom?   
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AnswerAnswerAnswerAnswer: 

The bank was supposed to receive 10% semi-annually. If the bank enters into a 

contract of this type now, it will get 8% semi-annually. Loss to the bank = Rs.1m 

semi-annually for 4 years. The customer has to pay present value of this amount 

which is to be calculated at 8% p.a. semiannually for 8 half-years.  

       

    Amount to be paid by the customer : 1m/(1.04)8 = Rs.6.733m 

Q.No.61Q.No.61Q.No.61Q.No.61    

 Ras Bihari Ltd enters into an interest rate swap with Axis Bank, on a notional 

amount of Rs.100m, under which it has to pay fixed interest rate quarterly and 

receive 3-month MIBOR quarterly. The term structure of LIBOR when the swap 

is initiated is as follows: 

Months  3 6 9 12 

Rate % 8.00 8.40 8.60 8.80 

At the initiation of the swap, the value of the swap is zero. 

(i). Determine the fixed rate on the swap. 

(ii). Calculate the first net payment on the swap. 

 

AnswerAnswerAnswerAnswer    

Let fixed interest rate = R 

Present value of fixed interest payments : 

= 100m.R/4(1/1.02) +100m.R/4(1/1.042) +100m.R/4(1/1.0645) 

+100m.R/4(1/1.088) 

 

= 100m.R/4[ 0.9804 + 0.9597 +0.9394 +0.9191] 

= 100m.R/4(3.7986)      = 100m(0.25R)(3.7986)    = 100m(0.94965R) 

Present value of floating interest payments : 

(100m)(0.02)(0.9804) +(100m)(0.021)(0.9597) 

+(100m)(0.0215)(0.9394) +(100m)(0.022)(0.9191) 

 

= 100m(0.0802) 

 

As the value of the swap at inception is zero : 

100m(0.94965R) = 100m(0.0802)                                                                                         

R = 8.45% 

 

First net payment by customer to BankFirst net payment by customer to BankFirst net payment by customer to BankFirst net payment by customer to Bank:                                                                            

100m(0.0845/4) – 100m(0.08/4) = 100m(0.0.001125) = 0.1125m 

 
Q. �o. 62 Man Mohan Ltd is to receive Rs.1.04m after 6 months from today. They plan to 

deposit this amount with their Bank for three months immediately on the receipt. They want to 

use this amount for purchasing a machine after 9 months from toady. They apprehend decline in 

interest rates by the time they were to deposit the money with the bank.    

Currently interest rates are as follows : 
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Three months : 7%-8.50% 

Six months :     7.50%-8% 

Nine months :   9%-10% 

 How the interest rate risk can be hedged? 

Answer:Answer:Answer:Answer:    

(i) Borrow Rs.1.04m/1.04 i.e. Rs.1m for six months. 

(ii) The borrowed amount plus interest on that amount may be repaid using 

the business receipt of Rs.104m. 

(iii) The borrowed amount may be invested at 9% for 9 months. Investment 

proceeds: Rs.1m(1.0675) i.e. Rs.1.0675m. Use this amount for 

purchasing the machine/other business purposes.                                     

Interest Income = Rs.1.0675m – Rs.1.04m = Rs.0.0275m  

Q.No.63Q.No.63Q.No.63Q.No.63    

ABC Bank is seeking fixed rate funding. It is able to finance at a cost of six 

months LIBOR plus 1/4% for Rs.200m for 5 years. The bank is able to swap into 

a fixed rate at 7.50% versus six months LIBOR treating six months as exactly 

half year.  

(a) What will be the “all in cost funds” to ABC Bank?  

(b) Another possibility being considered is the issue of a hybrid instrument which 

pays 7.50% for the first three years and LIBOR-1/4% for remaining two years.  

 

Given a three year swap rate of 8%, suggest the method by which the bank 

should achieve fixed rate funding. May 2010May 2010May 2010May 2010 

 

AnswerAnswerAnswerAnswer    (a)(a)(a)(a)    

Teaching noteTeaching noteTeaching noteTeaching note    : : : : The bank is planning to raise funds on fixed rate basis. To save 

interest cost, it is considering an option under which it may raise funds at                          

L + 0.25% and swap against fixed rate. (Interest swap implies that you won’t be 

raising at your own choice) 

 

Calculation of All in cost : 

Payment by bank for borrowing on LIBOR  basis - [ LIBOR + 0.25 ] 

Payment under swap -7.50 

Receipt under swap  + LIBOR 

Net cost 7.75% 
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Answer (b)Answer (b)Answer (b)Answer (b)    

                    Teaching nTeaching nTeaching nTeaching notes otes otes otes     

    

   (a)  In this part of the question, the bank proposes to issue hybrid instrument. For    

     first three years pay at 7.50% and for next two years pay at LIBOR -0.25.    

    

   (b) “Given a three year  swap rate of 8%” means that the swap rate is 8% V/s 

LIBOR.      

      

    (c) This swap rate  is only for three years while the bank wants swap for five 

years.  

      

    (d) Under the hybrid instrument option, the bank has to pay floating rate of 

“LIBOR – 0.25” for last two years while bank is interested in floating rate for all   

        the five years.   

       

Go for two swaps  ; one swap for five years and other for three yearsGo for two swaps  ; one swap for five years and other for three yearsGo for two swaps  ; one swap for five years and other for three yearsGo for two swaps  ; one swap for five years and other for three years....    

    

          

                    The second possibility is recommended as the net cost is under this possibility The second possibility is recommended as the net cost is under this possibility The second possibility is recommended as the net cost is under this possibility The second possibility is recommended as the net cost is under this possibility 

less than the cost under firless than the cost under firless than the cost under firless than the cost under first possibility.st possibility.st possibility.st possibility.    

    

Q.No.64.Q.No.64.Q.No.64.Q.No.64.The following market data are available: 

Spot  : USD/JPY  116 

 

Deposit rates p.a. 

 

USD JYP 

3 months 4.50% 0.25% 

6 months 5.00%         0.25% 

 

Forward Rate Agreement for YEN is NIL.                                                                          

1. What should be 3 months FRA at 3 months forward?                                                                

2. the 6 and 12 months LIBORs are 5% & 6.50% respectively. A bank is quoting 

6/12 USD FRA at 6.50%-6.75%. Is any arbitrage opportunity available? 

Calculate profit in such cases.                          (May, 2010)(May, 2010)(May, 2010)(May, 2010)                                                                

    

Answer Answer Answer Answer     

(a) 3 months FRA rate for 3 months forward: (1.025/1.0125) – 1 =1.36%  

                                                                                        = 5.44% p.a. 

(b) Assumption: the operator can borrow at LIBOR. 

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     66

 

For Arbitrage profit, the operator should borrow as well as lend. 

(i) Borrowing and depositing for 3 months: Not possible as the rate of 

borrowing for 3 months  

(ii) Borrowing for 6  months and depositing for 6 months : No gain as both 

the actions will be at 5% p.a. 

(iii) Borrowing for 1 year at 6.50% and (a) depositing for 6 months at 

5%p.a.  (b) depositing the proceeds of the first 6 months for next 6 

months ( supported by FRA at the rate of 6.50%) and (c) repaying the 

borrowing with interest at the end of 1 year. 

CASH FLOWS :             

PERIOD →  0 6  

MONTHS  

1 YEAR 

Borrowings (assumed) + $1,000   

Depositing  -$1,000   

Deposit Proceeds   +$1,025  

Deposit   -$1,025  

Deposit Proceeds    +$1,025(1.0325) 

= + $1,058.3125 

Repayment of borrowing with 

interest  

   

-$1,065.0000 

Loss   $6.6875 

 

SWAPTIONSSWAPTIONSSWAPTIONSSWAPTIONS    (Swap options) (Swap options) (Swap options) (Swap options)     

 

A swaption is an option on an interest rate swap i.e. it is an option to enter in to 

an interest swap. The option buyer pays up front premium and in return gets a 

right but not the obligation to enter into an interest swap agreement on a specific 

future date. For example, A Ltd and X bank enter into swaption on 1st April 2007; 

A Ltd pays premium and in return gets a right ( not the obligation ) to enter into 

an interest swap agreement with B Ltd on 1st June, 2007 ( the specific date). The 

swaption agreement will specify whether the buyer of the swaption ( the party 

which pays premium) will be a fixed-rate receiver or a fixed-rate payer. The 

writer of the swaption (the party which receives premium) becomes the 

counterparty to the swap if the buyer exercises the option. The swaption market 

is over-the-counter market i.e., swaptions are not traded on any exchange.  

 

Swaptions are of two types : 

 

(i) If the option is exercised, the buyer of swaption ( the party which pays 

premium) will pay fixed interest rate ( decided at the time of entering 

into swaption contract; in this example, on 1st April, 2007) and will 

receive interest, from the other party of the swaption contract, at 

floating rate( the rate prevailing two days before the specific future 
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date, in the example on 29th May, 2007). The interest calculations will 

be calculated on notional amount and the payments would be on net 

basis. 

(ii) If the option is exercised, the buyer of swaption ( the party which pays 

premium) will pay floating  interest ( the rate prevailing two days 

before the specific date, in the example on 29th May, 2007). and will 

receive, from the other party of the swaption contract, fixed interest 

rate ( decided at the time of entering into swaption contract; in this 

example, on 1st April, 2007). The interest calculations will be 

calculated on notional amount and the payments would be on net basis. 

 

Example : Suppose today is 1st  April 2007, A Ltd. decides that it will borrow 

Rs.10,00,000 on 1st June 2007 for a period of three months. Today the fixed 

interest is 10% p.a. A Ltd enters into a swaption contract with X Bank and pays a 

premium of Rs.5000. A Ltd apprehends increase in interest rates and specifies 

that. If the option is exercised, it will pay fixed and receive floating. On 29th May 

2007 the floating rate for three months borrowings is “MIBOR + 2” pa. and,  on 

that date,  MIBOR is 9 %. On 1st Sept,2007 A is entitled to receive 11 % and 

supposed to pay 10 % i.e. A Ltd will exercise the option and receive 1% of 

Rs.10,00,000 i.e. Rs.10,000 from X bank. Suppose on 29th May, 2007, MIBOR is 

7%, the option won’t be exercised and there will be no cash flows between the 

two parties. 

 

The swaption provides  protection to its buyer from unfavourable interest rates 

movements; the buyer is also able to benefit from favourable movements. 

    

STOCK MARKET DERIVATIVES IN INDIASTOCK MARKET DERIVATIVES IN INDIASTOCK MARKET DERIVATIVES IN INDIASTOCK MARKET DERIVATIVES IN INDIA    

 

SEBI allowed futures and options in equity shares (also in equity shares based 

indices) in June 2000.  

• In that month itself, NSE & BSE started trading in futures on Nifty and Sensex 

respectively.  

• In June 2001, NSE & BSE commenced trading in options on NIFTY & SENSEX 

respectively. 

• Options in 31 prominent shares started in July 2001 in both the exchanges.  

• In November 2001, futures in the same 31 shares started in both the 

exchanges.  

 

� One can trade futures and options in market lots only. Market lot of Sensex 

and Nifty are 15 units and 50 units respectively, Reliance industries 

(future/option) is 300 shares and so on.  

� All futures and options mature on the last Thursday of the month and are cash 

settled. At a time 3 series of futures and options are traded in the market. For 

example, if one wants to enter into futures/options in the first week of 

June,2008, he may enter into contract maturing on last Thursday of 
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June,2008, (this is referred as same/near month contract) or last Thursday of 

July ,2008 ( this is referred as next month contract ) or last Thursday of 

August, 2008 ( this is referred as distant month contact ). Distant month 

contracts are not popular. 

� In India, options on shares are of American type while the index options are 

of European type. All options and futures are cash settled. 

� Currently, Options and futures are traded in 

  

(i) NSE on 179 shares and 5 indices (including the S&P CNX Nifty and Mini 

Nifty). (The only difference between S& PCNX Nifty and mini Nifty is 

that of market lot. The market lot of Nifty is 50 units  while that of mini 

Nifty is 20 units) 

(ii) BSE on 126  shares and 7  indices ( including the SENSEX and Mini 

Sensex) (The market lot of Sensex is 15 units  while that of mini Sensex 

is 5 units) 

� Weekly Options: BSE launched weekly options on September 13, 2004 on 

4 stocks, BSE Sensex and BSE Mini Sensex.    These options are introduced 

on Monday of every week and have a maturity of 2 weeks, expiring on 

Friday of the expiring week. 

Q. No. 65Q. No. 65Q. No. 65Q. No. 65: : : : On 27th Nov, 2006 (MONDAY), Duryodhan bought four November Nifty 

futures contract which cost him Rs.7,40,000.  At the close of trading on Mon, Tues 

and Wed, the future prices were Rs.3690, Rs.3710 and Rs.3740. At the close of 

trading on Thursday, spot rate was Rs.3800. What is his pay –off of the transaction? 

Answer Answer Answer Answer     

One contract of Nifty = 50 Units 

No. of units of four contracts of Nifty = 4 x 50 = 200 

Contract cost = Rs.7,40,000 / 200 = Rs.3,700 per unit 

Pay-off table  

Day  Pay-offs 

Monday Duryodhan pays Rs.2,000 

Tuesday  Duryodhan Receives Rs.4,000 

Wednesday Duryodhan Receives Rs.6,000 

Thursday  Duryodhan Receives Rs.12,000 

Net Pay off of the futures contract  Duryodhan receives net Rs.20,000. 

Teaching noteTeaching noteTeaching noteTeaching note - NOT TO BE GIVEN IN THE EXAM. Futures buyer gains if the spot 

price on maturity is greater than the futures contract price. In this example, the 

futures contract price is Rs.3,700; spot price on maturity is Rs.3,800. Duryodhan 

gains Rs.100 per Nifty unit. On 200 units, the total gain is Rs.100 x 200 i.e. 

Rs.20,000, 
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Q. No. 66Q. No. 66Q. No. 66Q. No. 66: : : : Patelbhai sold four November Nifty futures contracts on 13th November, 

2006 for Rs.7,50,000. At the close of trading on the last Thursday of November 

2006, spot rate was Rs.3700. What is his pay –off of the transaction? 

AnswerAnswerAnswerAnswer    

One contract of Nifty = 50 Units 

No. of units of four contracts of Nifty = 4 x 50 = 200                                               

Cost per Nifty unit = Rs.7,50,000/200 = Rs.3,750 

Pay – off of the transaction : Patelbhai receives Rs.10,000. 

Teaching noteTeaching noteTeaching noteTeaching note - NOT TO BE GIVEN IN THE EXAM. Futures seller gains if the spot 

price on maturity is less than the futures contract price. In this example, the futures 

contract price is Rs.3,750; spot price on maturity is Rs.3,700. Patelbhai gains Rs.50 

per Nifty unit. On 200 units, the total gain is Rs.50 x 200 i.e. Rs.10,000, 

Q. No. 67Q. No. 67Q. No. 67Q. No. 67: : : : Manubhai Purchased four November Nifty futures contracts on 13th 

November, 2006 for Rs.7,50,000. At the close of trading on the last Thursday of 

November 2006, spot rate was Rs.3700. What is his pay –off of the transaction? 

AnswerAnswerAnswerAnswer    

One contract of Nifty = 50 Units 

No. of units of four contracts of Nifty = 4 x 50 = 200                                               

Cost per Nifty unit = Rs.7,50,000/200 = Rs.3,750 

Pay – off of the transaction: Manubhai pays Rs.10,000.    

Teaching noteTeaching noteTeaching noteTeaching note - NOT TO BE GIVEN IN THE EXAM. Futures buyer suffers loss if the 

spot price on maturity is less than the futures contract price. In this example, the 

futures contract price is Rs.3,750; spot price on maturity is Rs.3,700. Manubhai 

looses Rs.50 per Nifty unit. On 200 units, the total loss is Rs.50 x 200 i.e. Rs.10,000, 

Q. No. 68Q. No. 68Q. No. 68Q. No. 68: : : : Jassuben sold four November Nifty futures contracts on 13th November, 

2006 for Rs.7,50,000. At the close of trading on the last Thursday of November 

2006, spot rate was Rs.3800. What is his pay –off of the transaction? 

AnswerAnswerAnswerAnswer    

One contract of Nifty = 50 Units 

No. of units of four contracts of Nifty = 4 x 50 = 200                                               

Cost per Nifty unit = Rs.7,50,000/200 = Rs.3,750 

Pay – off of the transaction: Jassuben pays Rs.10,000. 

Teaching noteTeaching noteTeaching noteTeaching note - NOT TO BE GIVEN IN THE EXAM. Futures seller suffers loss if the 

spot price on maturity is greater than the futures contract price. In this example, the 

futures contract price is Rs.3,750; spot price on maturity is Rs.3,800. Jassuben 

looses Rs.50 per Nifty unit. On 200 units, her total loss is Rs.50 x 200 i.e. Rs.10,000, 
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Q. No. 69Q. No. 69Q. No. 69Q. No. 69: : : : Jayanti Lal Joshi is bullish on Nifty. Spot Nifty stands at 3800. He 

purchases a call option of 100 Nifty units maturity last Thursday of next month. 

Strike price 3900. Call premium Rs.15 per Nifty unit. Assume that at the close of 

trading on maturity, the Nifty stands at 3910. What is his pay –off of the transaction? 

Answer Answer Answer Answer     

Amount received on exercising the option = 10 x 100 = Rs.1,000 

Option premium                                       = 15 x 100 = Rs.1,500 

Loss                                                       = Rs.500    

Q. No. 70Q. No. 70Q. No. 70Q. No. 70Amitbhai is bullish on Nifty. Spot Nifty stands at 3800. He purchases a call 

option of 100 Nifty units maturity last Thursday of next month. Strike price 3900. 

Call premium Rs.15 per Nifty unit. Assume that at the close of trading on maturity, 

the Nifty stands at 3810. What is his pay –off of the transaction? 

Answer Answer Answer Answer     

The call won’t be exercised.  

Total loss = Total premium paid = 100x15 = Rs,1,500 

Q. No. 71Q. No. 71Q. No. 71Q. No. 71: : : : Bhurubhai is bearish on Nifty. Spot Nifty stands at 3800. He writes a call 

option of 100 Nifty units maturity last Thursday of next month. Strike price 3750. 

Call premium Rs.15 per Nifty unit. Assume that at the close of trading on maturity, 

the Nifty stands at 3810. What is his pay –off of the transaction? 

Answer Answer Answer Answer     

Premium received = Rs.1,500 

Pay off on maturity = -Rs 6,000 

Loss          = Rs. 4,500 

Q. No. 72Q. No. 72Q. No. 72Q. No. 72: : : : Sunder Sethi is bearish on Nifty. Spot Nifty stands at 3800. He writes a 

call option of 100 Nifty units maturity last Thursday of next month. Strike price 

3750. Call premium Rs.15 per Nifty unit. Assume that at the close of trading on 

maturity, the Nifty stands at 3710. What is his pay –off of the transaction? 

AnswerAnswerAnswerAnswer    

The call won’t be exercised. Premium received (income) 

=100x15 = Rs.1,500.    

Q. No. 73Q. No. 73Q. No. 73Q. No. 73: : : : Vikram is bearish on Nifty. Spot Nifty stands at 3800. He buys a put option 

of 100 Nifty units maturity last Thursday of next month. Strike price 3750. Put 

premium Rs.15 per Nifty unit. Assume that at the close of trading on maturity, the 

Nifty stands at 3710. What is his pay –off of the transaction?                                       

AnswerAnswerAnswerAnswer                                                                                                                          

Receipt on exercising the put = Rs.4,000                                                                                 

Put premium                          - Rs.1500                                                                                

Net Gain                                = Rs.2500 
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Q. No. 74Q. No. 74Q. No. 74Q. No. 74: : : : Aayush is bearish on Nifty. Spot Nifty stands at 3800. He buys a put 

option of 100 Nifty units maturity last Thursday of next month. Strike price 3750. Put 

premium Rs.15 per Nifty unit. Assume that at the close of trading on maturity, the 

Nifty stands at 3810. What is his pay –off of the transaction?                

    

Answer    Answer    Answer    Answer        

The put won’t be exercised. Premium paid = Loss = Rs.1,500.      

    

ARBITRAGE  OPPORTUNITIESARBITRAGE  OPPORTUNITIESARBITRAGE  OPPORTUNITIESARBITRAGE  OPPORTUNITIES 

    

ARBITRAGE  OPPORTUNITIES : OPTIONSARBITRAGE  OPPORTUNITIES : OPTIONSARBITRAGE  OPPORTUNITIES : OPTIONSARBITRAGE  OPPORTUNITIES : OPTIONS    

 

Put call parity theory (PCPT) : If we are given all the four items of PCPT (spot 

price, put premium, call premium and PV of strike price) we can find arbitrage 

opportunity easily. We should find the LHS of PCPT, we should find RHS of 

PCPT. If left hand total is equal to right hand side total, there is no arbitrage 

opportunity; if LHS total is less than RHS total (i.e. the left hand side is cheaper) 

we should buy the option on the LHS i.e. Put option and we should sell call 

option; if RHS total is less than LHS total (i.e. the RHS is cheaper) we should buy 

the option on the RHS i.e. call option and sell put option.  
    

Q No.Q No.Q No.Q No.75757575:::: Spot Price of a share 144, Strike price 150, put premium 4.50, Call premium 

2.70, t = 2 months, r = 6% p.a. c.c.  Is there any arbitrage opportunity? 

Answer Answer Answer Answer     

We are given all the items of PCPT. Hence, we can find whether arbitrage 

opportunity is there or not by comparing the LHS of PCPT with its RHS 

                                          

LHS = Spot price + put premium = 144 + 4.50 = Rs.148.50 

RHS = call premium + PV of strike price = 2.70 + 150.e-0.01
 = 151.21 LHS is less

3 
than RHS. 

 

Purchase put. Sell call.                                                                                             

By selling the call, the operator is taking risk of loss in case of rise in price. To 

protect against risk on account of rise in prices, one should make investment i.e. buy 

the share. 

 

 

 

 

 

 

 

 

 

                                                 
3
 It means this side is cheaper as compared to RHS. 
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 Rs 

Purchase put -4.50 

Sell call4 +2.70 

Purchase one share -144 

Total amount required 145.80 

Borrow                                                   Rs.145.80.  

Repayment on maturity along with interest = 145.80.e0.01
 = 147.27 

If spot price on maturity is equal to strike price 
[Neither call will be exercised] 

PROFIT = 150 – 147.27 = 2.73 

 
If spot price on maturity is greater than strike price, say Rs.151 
[Put will not be exercised, call will be exercised, the share, purchased originally for 

Rs.144, will be sold on spot basis at a price of 150; Call buyer will be given Re.1] 

PROFIT= Sale on spot price – payment to call buyer – payment to money lender 

       = +151 – 1 - 147.27 = 2.73 

If spot price on maturity is less than strike price, say 149  
[Call will not be exercised, the arbitrager will sell the share originally purchased on 

spot basis, and Re.1 will be received from the put writer] 

PROFIT=sale on spot price + receipt under put–payment to money lender 

            = +149 + 1 – 147.27 = 2.73 

    

Q .No.Q .No.Q .No.Q .No.76767676:::: Spot Price 144, Strike price 148, put premium 4.50, Call premium 0.70,              

t = 2 months. r = 6% p.a. c.c.  Is there any arbitrage opportunity? 

    

AnswerAnswerAnswerAnswer  

We are given all the items of PCPT. Hence, we can find whether arbitrage 

opportunity is there or not by comparing the LHS of PCPT with its RHS 

                                         LHS = Spot price + put premium = 144 + 4.50 = Rs.148.50 

           RHS = call premium + PV of strike price = 0.70 + 148.e
-0.01

  

                  = 147.23 

RHS is less
5 than LHS. Purchase call. Sell put. 

By selling the put, the operator is taking risk of loss incase of fall in price. To 

protect against risk on account of fall in prices, one should resort to short selling i.e. 

                                                 
4
 By selling the call, the operator is taking unlimited risk. For example, if on maturity the spot price 

is Rs.200. The operator (call seller) has to pay Rs.50 to the call buyer. To protect oneself against 

loss arising from increase in prices, one should make investment i.e. the operator should buy the 

share. If the share prices go up, there will be loss on call but it would be compensated buy increase 

in price of the share purchased. 
 
5 It means RHS side is cheaper as compared to LHS. 

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     73

borrow the share, sell the share, invest the sale proceeds, one maturity buy the 

share and return the share to its lender. 

      Rs 

Purchase call -0.70 

Sell put
6
 +4.50 

Borrow
7 one share and sell the same one  +144 

Net Cash generated 147.80 

Invest Rs.147.80. Investment proceeds =147.80.e0.01
 = 149.29 

If spot price on maturity is equal to strike price 

[Neither call will be exercised] 

PROFIT = Investment proceeds –cost of purchasing one share on spot 

              = 149.29 – 148 = 1.29 

Return the share to its lender. 

If spot price on maturity is greater than strike price, say 149 

[Put will not be exercised, call will be exercised, purchase the share (Required for 

returning to the lender of share on spot basis). 

PROFIT = 

Investment proceeds + receipt under call –cost of purchasing one share on spot 

basis     = +149.29 +1–149= 1.29 

Return the share to its lender. 

If spot price on maturity is less than strike price, say 147 

[Call will not be exercised, put will be exercised, purchase 1 share on spot basis] 

 

Return the share to its lender. 

PROFIT = 

Investment proceeds –cost of purchasing one share on spot basis – payment to put 

buyer = +149.29 – 147 -1 = 1.29 

 

                                                 
6
 By selling the put, the investor has taken very heavy risk. For example, if the share price goes 

down to Rs.100, the operator (the put seller) has to pay Rs.50 to the call buyer. To protect oneself 

against loss arising from decline in prices, one should resort to short selling. i.e. the operator 

should borrow the share, sell the share, invest the proceeds, purchase the share on maturity and 

return the share to the lender of  the share. If the price declines the operator suffer loss on 

account of put but this loss will be compensated by purchasing the share (for returning the share to 

its lender) at cheaper rate. 
7
 We are borrowing the share. We are not borrowing the money. We do not have to pay the price 

of share.  We shall return the share to its lender on maturity. 
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For borrowing the share, we have to pay some commission to the share lender. If its 

amount is less than Rs.1.29, the arbitrage opportunity is there. Otherwise it is not 

there. 

    

Q. No.77Q. No.77Q. No.77Q. No.77    Euro currently trades at Rs. 58. Two European options are currently 

quoted: 

 Put A :  Strike price Rs. 63, Premium Rs. 4 

 Put B:  Strike price Rs. 68, Premium Rs. 10 

Explain how the operator (say his name is X) arbitrage profit can be made.                                                   

Answer Answer Answer Answer  

Buy A and sell B. 

(Teaching noteTeaching noteTeaching noteTeaching note – not to be given in the exam. For arbitrage profit, there should be 

profit in each every situation. One such situation in the question is that neither of 

puts are exercised i.e. spot price on maturity is higher than 68; in this case the profit 

will be in form of savings of premiums. Savings in the premium is possible only if we 

buy A and sell B)  

If price on maturity is < 63, say 62: both options will be exercised. 

Profit: + 1 – 6 +6 = 1 

 

If price on maturity is > 68, neither will be exercised. Profit: 6 

 
Price 63 or more but up to 68 

Price Profit   

63 0 – 5 +6 = 1   

64 0 - 4  +6 = 2  

65 0  -3  + 6 =3  

66 0  -2  + 6 =4  

67 0  -1  + 6 =5  

68 0 - 0  + 6 =6  

Q.No.Q.No.Q.No.Q.No.78787878:::: Euro currently trades at Rs.58. Two European options are currently quoted: 

 Call A: Strike price Rs.63, Premium Rs.4. 

          Call B: Strike price Rs.68, Premium Rs.10. 

Explain how the operator (say his name is X) arbitrage profit can be made.                                                         

Answer Answer Answer Answer  

Buy A and sell B.  

((((Teaching noteTeaching noteTeaching noteTeaching note – not to be given in the exam. For arbitrage profit, there should be 

profit in each every situation. One such situation in the question is that neither of 

calls is exercised i.e. spot price on maturity is less than 63; in this case the profit 

will be in form of savings of premiums. Savings in the premium is possible only if we 

buy A and sell B)        

    

If price on maturity is < 63: neither of the options will be exercised. 

Profit: premium received – premium paid =10 – 4 = 6 

 

If price on maturity is > 68, say 69, both the call will be exercised.  

Profit = net premium received + cash received on A –cash paid on B 

           = 6 + 6 -1 =11 
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Price 63 or more but up to 68 

Price Profit  

63  +6 ( neither of the calls will be exercised ) 

64 + 1 (exercise of A) - 0 (call B not exercised ) + 6 (com.) = 7 

65 +2 (exercise of A) - 0 (call B not exercised ) + 6 (com.) = 8 

66 +3 (exercise of A) - 0 (call B not exercised ) + 6 (com.) = 9 

67 + 4(exercise of A) - 0 (call B not exercised ) + 6 (com.) = 10 

68 +5 (exercise of A) - 0 (call B not exercised ) + 6 (com.) = 11 

Q. No. Q. No. Q. No. Q. No. 79797979    Spot price of put of a share: Rs.110. Put premium of a 3 months maturity 

with a strike price of Rs.115 is being trade in NSE at Rs.3. Can arbitrage profit be 

made? 

    

    [([([([(Teaching noteTeaching noteTeaching noteTeaching note    ––––        not to be given in the exam)not to be given in the exam)not to be given in the exam)not to be given in the exam) In NSE and BSE all the options on the 

shares are of American type and all the options on Index numbers are of European 

type. European option can be exercised on maturity while American can be exercised 

at any time up to maturity except on the day the option has been purchased).]).]).]).]    

    

Answer Answer Answer Answer     

The option is American type.    

      Today: buy one share and put for one share  : 110 + 3 = 113 

      Tomorrow: sell the share exercising the put: Rs.115 

    

Q. No. Q. No. Q. No. Q. No. 80808080: Current price of equity share of Raj Ltd is Rs.250. A three months call 

option, strike price Rs.230, is being traded in the market at a premium of Rs.20. Find 

the optimum call premium assuming the risk free rate of return is 10% p.a. cc. Is 

there some arbitrage opportunity? If yes, explain. 

  

AnswerAnswerAnswerAnswer    

Value of call option  

= spot price on the date of option valuation – PV of strike price 

= 250 –230.e
-0.025

  = 25.68        

 

 Optimum option premium = 25.68 

 

The call is being quoted in the market at Rs.20. The call is available in the market 

less than its worth. Purchase the call with a strike price of Rs.230 at a premium of 

Rs.20. 

 

[([([([(Teaching noteTeaching noteTeaching noteTeaching note    ––––    not to be given in the exam):not to be given in the exam):not to be given in the exam):not to be given in the exam): Today the share can be sold at 

Rs.250, after three months it can be purchased for Rs.230 ( or less ) through the call 

purchased at a premium of Rs.20. So we would like to sell the share today and 

purchase after three months. How to sell the share if we do not have it? The answer 

is that borrow the share, sell at Rs.250, buy call at a premium of Rs.20, invest the net 

amount of Rs.230 for three  months @ 10%.p.a.cc., investment proceeds Rs.235.68. 

Purchase the share at Rs.230 or less, return the same to its lender)]]]]    
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• Borrow one share.  

• Sell the share for Rs.250.   

• Buy call option, having strike price of Rs.230, for Rs.20.  

• Invest Rs.250 –20 i.e.Rs.230 for 3 months @10 p.a. c.c.  

• Proceeds on maturity = 230 e0.025
 = 235.82 

• On maturity, buy the share for net 230 (or less)
8
. Return to be lender of the 

share. Savings Rs.5.82 (minimum).  

If the cost of borrowing the share is less than Rs.5.82, the arbitrage opportunity is 

there, otherwise it is not there. 

    

    

Q No.Q No.Q No.Q No.81818181:::: Current price of equity share of Raj Ltd is Rs.235. A three months put 

option, strike price Rs.270, is being traded in the market at a premium of Rs.20. Find 

the optimum put premium assuming the risk free rate of return is 12% p.a. cc. Is 

there some arbitrage opportunity? If yes, explain. 

    

AnswerAnswerAnswerAnswer    

Value of put option  

= PV of strike price - spot price on the date of option valuation  

= 270 e-
0.03

 – 235 = 27.02. 

Optimum option premium = 27.02 

 

Put is available in the market at Rs.20 i.e. less than its worth. Buy put with strike 

price of Rs.270 at a premium of Rs.20. 

 

• Buy put ( this gives the right of selling  for Rs.270) 

• Buy one share for Rs.235.  

• Borrow Rs.255 to meet the requirement of funds for buying the share as well 

as put option.  

• On maturity, sell the share for minimum
9
  net Rs.270.  

                                                 
8
 (a) Suppose the spot price on maturity is Rs.230, the option will not be exercised. The share will 

be purchased on spot basis. Total payment on maturity = 230 

(b) Suppose the spot price on maturity is more than Rs.230, say 231, the option will be exercised. 

Re. 1 will be received from the call writer. The share will be purchased on spot basis for 231. Net  

payment on maturity = 231 – 1 = 230 

(c) Suppose the spot price on maturity is less than Rs.230, say 229, the option will not be 

exercised. The share will be purchased on spot basis for 229. Total payment on maturity = 229 

 
9
(a) Suppose the spot price on maturity is Rs.270, the option will not be exercised. The share will 

be sold on spot basis. Total realization on maturity = 270 

(b) Suppose the spot price on maturity is less than Rs.270, say 269, the option will  be exercised. 

Re. 1 will be received from the put writer. The share will be sold on spot basis for 269.Total 

realization on maturity = 270. 

(c) Suppose the spot price on maturity is more than Rs.270, say 271, the option will not be 

exercised. The share will be sold on spot basis for 271. Total realization on maturity = 271 
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• Repay the loan with interest i.e. 255.e0.03   i.e. Rs.262.76.  

 

• Minimum assured risk free profit Rs.7.24.  

• The arbitrage opportunity is there. 

    

    

ARBITRAGE OPPORUNITIES : FUTURESARBITRAGE OPPORUNITIES : FUTURESARBITRAGE OPPORUNITIES : FUTURESARBITRAGE OPPORUNITIES : FUTURES    

 

Q. No.Q. No.Q. No.Q. No.82828282: : : : The following data relates to ABC Ltd’s shares: Current price per 

share Rs.180. Price per share in future market – 6 months: Rs.195. It is possible 

to borrow money in the market @ 12% p.a. Calculate the theoretical minimum 

price of a 6 month forward contract. Explain if any arbitrage opportunity exists. 

(May,  2004 (May,  2004 (May,  2004 (May,  2004 )))) 

 

Answer  

Theoretical price of futures : spot price + carrying cost – Returns =180 + 180 x .06 – 0 = 

190.80 

 

Arbitrage profit can be made by entering into futures sale contract of the share @ Rs.195, 

maturity 6 months and buying the share at current price of Rs.180. 

 

Borrow Rs.180 @ 12% p.a. for six months.  Purchase one share. 

 

Realization from futures contract after six months = Rs.195. 

Repay the borrowings along with interest : 180(1.06) = Rs.190.80 

Profit = 195 – 190.80 = Rs.4.20. 

 

Teaching noteTeaching noteTeaching noteTeaching note –  not to be given in the exam : Futures are cash settled, not 

delivery based settled. Now on maturity three possibilities are there : 

Spot price on maturity is Rs.195. Sell the share for Rs.195. No receipt from or 

payment to the futures buyer. Net Realization Rs.195. 

Spot price on maturity is > 195, say 196. Sell the share for Rs.196 and pay Re.1 

to the futures buyer. Net Realization Rs.195. 

Spot price on maturity is < 195, say 194. Sell the share for Rs.194 and receive 

Re.1 from the futures buyer. Net Realization Rs.195. 

 

Q. No.Q. No.Q. No.Q. No.83838383:::: Current spot price per $ Rs.40.six months forward rates are: 

$ = Rs.42/42.10. Rate per $ in future market – 6 months: Rs.43. It is possible to 

borrow money in market @ 12% p.a. $ interest rate is 6% p.a.                                                                 

Calculate the theoretical minimum price of a 6 month forward contract. Explain if 

any arbitrage opportunity exists 

AnswerAnswerAnswerAnswer: 

Theoretical Price of Futures = Spot price + carrying cost – Returns = 40 +  40 x 

0.06  - int. on $ converted into rupees on forward basis 
= = = = 40 + 40 x 0.06 - 0.03 x 42   = 40 + 2.40 – 1.26 = 41.14 
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(Arbitrage profit can be made by entering into futures sale contract of the $ @ 

Rs.43, maturity 6 months and buying the $ at current price of Rs.40.  

Borrow Rs.40 @ 12% p.a. for six months  

Purchase one $ on spot at Rs.40/- 

Realization10 from futures contract after six months = Rs.43 

Repay the borrowings along with interest : 40( 1.06) = Rs.42.40 

Int. received on $, converted into Rupees on forward basis  

                                                                   = 0.03 X 42 = 1.26                                                  

Profit = 43 + 1.26 -  42.40 = Rs.1.86 
    

Q. No. 84Q. No. 84Q. No. 84Q. No. 84Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.520. Dividend of Rs.5 is due on the date of maturity 

of futures. Interest is 10% p.a. (a) what is the theoretical price of the futures? (b) Is 

there some arbitrage opportunity?   

How your answers to a as well as b will change if the dividend is to be paid after 2 

months from today instead of three months? 

    

Answer Answer Answer Answer    

(a)Theoretical or Optimum Futures price = 500 + 12.50 – 5 = 507.50. 

(b)  

• Market price of the futures contract is higher than this. The arbitrager may 

buy now on spot basis and sell on futures basis. 

• The arbitrager may borrow Rs.500, purchase 1 share for this amount, and 

enter into futures sale contract @ Rs.520. 

• Get Rs.525 (Rs.520 from futures sale + Rs.5 Dividend) on maturity. 

• Repay borrowing and interest Rs.512.50. 

• Profit Rs.12.50. 

(c) Theoretical or optimum futures price = 500 + 12.50 -5 – 5(0.0083) = 507.46. 
    

Q. No. 85Q. No. 85Q. No. 85Q. No. 85 Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.520. Dividend of Rs.5 is due on the date of maturity 

of futures. Interest is 12% p.a. cc (a) what is the theoretical price of the futures? (b) 

Is there some arbitrage opportunity? How your answers to a as well as b will change 

if the dividend is to be paid after 2 months from today instead of three months? 

    

    

    

    

    

                                                 
10

 Suppose the spot price on maturity is Rs.43. Sell the $ on spot for Rs.43. No receipt from or 

payment to the futures buyer.  Net Realization Rs. 43. 

Suppose on maturity spot price Rs.42. Profit from futures contracts Rs.1. Sale proceeds of the $ in 

the open market Rs.42. Net Realization = 42 + 1 = 43 

Suppose on maturity spot price is Rs.45. Loss on the futures contract Rs.2. Sale proceeds of the $ 

in the open market Rs.45.  Net Realization = 45 – 2 = 43. 
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AnswerAnswerAnswerAnswer  

(a)Theoretical or Optimum Futures price = 500.e
0.03

 – 5 = 510.22 

(b) 

• Market price of the futures contract is higher than this. The arbitrager may 

buy now on spot basis and sell on futures basis. 

• The arbitrager may borrow Rs.500, purchase 1 share for this amount, and 

enter into futures sale contract @ Rs.520. 

• Get Rs.525 (Rs.520 from futures sale + Rs.5 Dividend) on maturity. 

• Repay borrowing and interest Rs.515.22. 

• Profit Rs.9.78 

(c) Theoretical or optimum futures price = 500.e
0.03

 – 5 e
0.01 = 515.23 – 5.05 = 

510.18 

    

Q. No. 86Q. No. 86Q. No. 86Q. No. 86:::: Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.505. Dividend of Rs.5 is due on the date of maturity 

of futures. Interest is 10% p.a. (a) what is the theoretical price of the futures? (b) Is 

there some arbitrage opportunity?  How your answers to a as well as b will change if 

the dividend is to be paid after 2 months from today instead of three months? 

AnswerAnswerAnswerAnswer    

(a)Theoretical or optimum Futures price = 500 + 12.50 – 5 = 507.50. 

(b) The arbitrager may enter into a futures purchase contract at Rs.505. (Market 

price is cheaper. The optimum price is Rs.507.50. In the market it is available at 

Rs.505; in the market it is available at cheaper rate). In other words, purchase in the 

futures market.                                                               

• Sell on spot. How to sell the share if we do not have it? The answer is that 

borrow11 the share, sell on spot basis, invest the sale proceeds for 3 months 

at 

10% p.a., on maturity buy the share and return it to its lender along with 

dividend 

• Investment proceeds on maturity: 512.50 

• Purchase the share under futures contract for Rs.505 

• (v) Return the share to its lender along with dividend. 

Profit =  

Investment proceeds – cost of share on futures basis – Dividend 

                              = 512.50 -505 -5 = 2.50 

For borrowing the share, we have to pay some commission to the share lender. If its 

amount is less than Rs.2.50, the arbitrage opportunity is there. Otherwise it is not 

there. 

    

(c)(c)(c)(c) Theoretical or optimum futures price = 500 + 12.50 -5 – 5(0.0083)                            

= 507.46. 

                                                 
11

  When we borrow the share, we have to return to its lender (i) the share along with dividend paid 

by the company during the period of lending  (ii) interest on dividend  if it received before the date 

of maturity ( from the date it is paid by the company to the date of maturity) 
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Q. No. 87Q. No. 87Q. No. 87Q. No. 87:::: Today the spot price of a share is Rs.500. Its 3 months futures contract is 

being traded in the market at Rs.505. Dividend of Rs.5 is due one month before the 

maturity of futures. Interest is 12% p.a. cc  

(a) What is the theoretical price of the futures?  

(b) Is there some arbitrage opportunity?   

    

Answer Answer Answer Answer  

(a)Theoretical or Optimum Futures price = 500. e0.03 – 5.e0.01
  

                                                            = 515.23 – 5.05 = 510.18 

(b)  The arbitrager may enter into a futures purchase contract at Rs.505.  (Market 

premium is cheaper. The optimum premium is Rs.507.50. In the market it is available 

at Rs.505; in the market it is available at cheaper rate). In other words, purchase in 

the futures market. 

• Sell on spot. How to sell the share if we do not have it? The answer is that 

borrow the share, sell on spot basis, invest the sale proceeds for 3 months at 

12% p.a. c.c., on maturity buy the share and return it to its lender along with 

dividend and interest on dividend for 1month. 

• Investment proceeds on maturity: 500 e0.03 
• Purchase the share under futures contract for Rs.505 

• Return the share to its lender along with interest. 

Profit = Investment proceeds – cost of share on futures basis – Dividend and interest 

on dividend for one month 

                              = 515.23 -505 - 5 e0.01
 = 5.18 

 

For borrowing the share, we have to pay some commission to the share lender. If its 

amount is less than Rs.5.18, the arbitrage opportunity is there, Otherwise it is not 

there. 

    

ARBITRAGE WITH OPTIONS AND FUTURESARBITRAGE WITH OPTIONS AND FUTURESARBITRAGE WITH OPTIONS AND FUTURESARBITRAGE WITH OPTIONS AND FUTURES    

 

Synthetic Long: This term is used to denote a particular combination of options. In 

this, the operator purchases one call and writes one put, both have same expiry date 

and same strike price. Synthetic long assures the operator that he can buy one unit 

of the underlying asset at a total cost equal to “Strike price + call premium – put 

premium”, whatever may be the price on maturity. 

    

Q. Q. Q. Q. No. 88No. 88No. 88No. 88:::: Strike price of September maturity is Rs.105. Call premium September 

maturity Rs.5.  Put premium September maturity Rs.4. An operator is to purchase one 

unit of the underlying asset on maturity. He buys one call and writes one put.  Find 

the total cost assuming price on maturity to be Rs.100, 103, 105, 107 or 109. 

September futures are quoted at Rs.107. Can the operator make profit?  
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AnswerAnswerAnswerAnswer    

Buy call and sell put.    

Price on 

maturity  

Net 

premium 

Net cash flows 

on a/c of call 

Net cash flows 

on a/c of put  

Cash flows on 

a/c of  

purchase 

Total 

cost 

100 -1 Nil -5 -100 106 

103 -1 Nil -2 -103 106 

105 -1 Nil Nil -105 106 

107 -1 +2 Nil -107 106 

109 -1 +4 Nil  -109 106 

 

The operator should sell futures (this assures him of selling at Rs.107), use synthetic 

long (this assures him of buying at Rs.106) and make a profit of Re.1.00. 

    

QQQQ. No. 89. No. 89. No. 89. No. 89:::: You have to pay £ 100 000 after three months from today. Your home 

currency is USD.  Option quotations of three-months expiry: 

Call Strike Price   $ 1,50  Premium 2% 

Put Strike Price   $ 1.50      Premium 1%   

Assuming spot prices on expiry to be 1.47, 1.48, 1.49,…….1.53, Give net cash out 

flows of a person who buys call and sells put. 

    

Answer Answer Answer Answer (Calculations per Pound)    

Spot price  Receipt 

under call 

Payment 

under put 

PREMIUM  Cost on 

spot basis 

Net  cash 

out flow 

1.47 00 -0.03 -$0.015 -1.47 $1.515 

1.48 00 -0.02 -$0.015 -1.48 $1.515 

1.49 00 -0.01 -$0.015 -1.49 $1.515 

1.50 00 00 -$0.015 -1.50 $1.515 

1.51 +0.01 00 -$0.015 -1.51 $1.515 

1.52 +0.02 00 -$0.015 -1.52 $1.515 

1.53 +0.03 00 -$0.015 -1.53 $1.515 

 

 

Commodities Derivatives 

 
Futures trading in commodities has a long tradition in India going  back  to   1875 

when the Bombay Cotton Trade Association was set up. This was followed   by a 

mushrooming of Exchanges throughout the country. These exchanges were 

dispersed and fragmented. There were no uniform guidelines or regulations. The 

organized formal regulation of these markets started in Bombay State followed 

by a central legislation titled, Forward Contract (Regulation) Act, 1952.These 

markets faced near elimination since 1960s when they were accused of fuelling 

inflation. The Government imposed ban on futures trading of most of the 

commodities, except very minor commodities like, pepper and turmeric. The 

markets survived only because of a very few commodities which were permitted 
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for futures trading. The process of revival of these markets started in 1991 on 

the adoption of the liberal economic policies. The breakthrough came in 2003 

when futures trading started in a large number of agricultural and other 

commodities with (i) the lifting of prohibition on future trade in all the 

commodities12 and (ii) establishment of three national level Multi Commodity 

Exchanges namely (a) National Multi-Commodity Exchange of India (NMCE) 

Ahmadabad,  National Commodity and Derivatives Exchange (NCDEX) Mumbai, 

and Multi Commodity Exchange (MCX). Mumbai.  

 

At present futures are traded in about 100 commodities in about 22 recognized 

commodities exchanges in India, though 97.20% of the turnover is achieved by 

three national level exchanges. The traded items include agriculture products, 

metals (including precious metals like gold silver etc.), energy products (Coal, 

crude oil etc.) and others (including Carbon reduction certificates under Kyoto 

Protocol). 

 

Commodities derivatives are traded in India as Commodities Futures, 

commodities options are prohibited. Forward Exchange Commission is the 

regulatory authority in this field. The contracts can be entered into through the 

members of the exchanges only. Commodity exchanges function from 10.00 am 

to 11.55 pm (Agriculture commodities up to 5 pm only) from Monday to Friday. 

On Saturday the trading hours are 10.00 am to 2.00 pm. 

 

Futures contracts are standardized i.e. these contracts can be entered into only 

for standard quantities or their multiples. For example, the standard quantity for 

Soybean is 1 Metric ton (1000 Kgms), for gold it is 100grams, for silver it is 5 

Kgms. These contracts have standard maturity dates. Normally, the commodity 

futures contracts have one-month, two-month and three-month expiry cycles      

but some cases the contracts have different maturity periods, For example in 

case of wheat  six contracts are traded at a time, one having one month’s expiry, 

other has 2 months expiry and so on , the sixth has six-months expiry. Although 

most of the contracts expire on the 20th day of the expiry month, in some cases 

the expiry date is different. For example, for carbon credits it is 10th, for cotton, 

Copper and Zink it the last day of the month. If the expiry day happens to be 

Saturday, Sunday or Holiday, the contract expires on preceding working day 

other than Saturday.  Mark to market is also an important feature of commodities 

futures contracts. 

 

 

 

                                                 
12
 With the issue of the Notifications dated 1.4.2003 futures trading is not prohibited in any 

commodity. Futures trading can be conducted in any commodity subject to the approval / 

recognition of the Government of India. 
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SETTLEMENTS: 

 

The futures contracts can be closed before the maturity date on cash settlement 

basis. In this situation there is no question of taking or giving the delivery. This 

applies to all the futures contracts. 

 

Even the futures contracts that are not closed before expiry date, are cash 

settled i.e. these are settled without physical delivery of the underlying assets. 

However, there are a few exceptions: 

 (i) The contracts in gold, silver, sugar and some agricultural commodities are 

traded as “Compulsory Delivery Contracts” i.e. the failure on the part of either 

buyer or seller to give / take deliveries attracts penalties which are prescribed in 

the Bylaws, Rules and Regulations of the exchange. 

(ii) In case of ‘both parties option based contracts’, delivery of the commodity 

will take place only if both buyer and seller give their intention to give/take 

delivery on or before the expiry of the contract. If the Exchange receives 

intention from only one party than no delivery will take place and the contract 

will be settled on cash basis (difference basis). Aluminum, Crude Oil, Copper, 

Furnace Oil, Lead, Natural Gas, Nickel, Tin and Zinc are few examples of 

commodity contract settled on “Both Option” basis. 

(iii) In Some cases, delivery is at the option of seller. i.e., if the seller gives his 

intention to give delivery, buyers have no choice, but to accept delivery or face 

penalty. If the seller opts for giving delivery, delivery notice has to be given to 

the Exchange during the delivery notice period.  

 

Commodities like Cashew, Castor Seed, Cotton Long staple, Cotton Medium 

staple, Cotton Seed, Gur, Maize, Mustard Seed, Rice, Soy Bean, Soy Oil are a few 

examples of commodity contracts settled using “Seller Option” delivery basis.  

 

Delivery notice periods are different for different commodities and these are 

notified by exchanges. For example if the delivery notices period is 5-3 days, 

the notice can be given five days before the maturity date or 4 days before the  

maturity date or 3 days before the maturity date.  

� The seller intending to make delivery takes the commodities to the 

designated warehouse. The commodities have to meet the contract 

specifications with allowed variances. If the commodities meet the 

specifications, the warehouse accepts them and issues the receipt.  

    The seller has to attach the receipt with the delivery notice. 

 

� The buyer may also request for taking the delivery.  

 

� Whenever delivery notices are given by the seller, the clearing house of 

the exchange identifies the buyer to whom this notice may be assigned. 

The assignment is done on random basis, though the preference is given 

to those buyers who have submitted the request for taking the delivery. 
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The buyers to whom the notices have been assigned are bound to take the 

delivery whether they have opted for the delivery or not. On an appointed date, 

the buyer goes to the warehouse and takes physical possession of the 

commodities. 

The contracts that are not assigned for delivery will be settled in cash. 

 

The exchange specifies the unit of trading and the delivery unit for futures 

contracts on various commodities. Delivery may be given for only those 

contracts which have made for delivery units. For example, the unit of trading of 

gold is 100 grms but its delivery unit is 1 Kgm. Delivery is considered, in case of 

gold, only for those contracts which are for one Kgm. or multiples thereof. 

 

Deliveries are made at the warehouses decided by the Exchange. For example, 

the delivery of gold is made only at Mumbai. Barley can be delivered only at 

Jaipur. Carbon Credit certificates are delivered only at Mumbai. Crude Oil’s 

delivery takes place at Jawahar Lal Nehru Port. 

 

Some terms used in Futures trading: 

 

Ton = Tonne = Metric Ton (MT) = 10 Quintals = 1000Kgms 

    

ContangoContangoContangoContango: Contango means a situation, where futures contract prices are higher 

than the spot price.. 

Backwardation: Backwardation: Backwardation: Backwardation: When the prices in the spot are higher than a particular futures    

contract, it is said to be trading at Backwardation.    

Basis: Basis: Basis: Basis: It is normally calculated as cash price minus the futures price. A positive 

number indicates a futures discount (Backwardation) and a negative number, a 

futures premium (Contango). Unless otherwise specified, the price of the nearby 

futures contract month is generally used to calculate the basis. 

        

TheoretiTheoretiTheoretiTheoretical Futures pricecal Futures pricecal Futures pricecal Futures price:   (spot price + P.V. of storage costs)(1+r)     

 

In case of some products the supply of the commodity is quite uncertain. In this 

case, holding the commodity in store is more convenient than buying on futures 

basis. For example, a manufacturer requires cotton as raw material for its 

products Suppose he buys the cotton on futures basis. On maturity date, there is 

strike of Truck operators and as such no supply is available in the market. There 

will be inconvenience to the manufacturer. Had he owned the required cotton, he 

could avoid this inconvenience. Thus holding the stock is convenient in case than 

buying on futures basis.  

 

Let’s have another example: We know that in India coal mines are located in 

Eastern India, mainly Jharkhand. Suppose a Delhi’s electric generating company 

uses coal for electricity generation. If coal is not available, it has to shut its 

business. The company is planning about its requirement of coal during the 
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Monsoon season (say August). In this case, holding the coal in store is more 

convenient than buying on futures basis as during the monsoon season the supply 

of the coal becomes irregular.  

 

The convenience yield reflects the market’s Expectations regarding the future 

availability of the commodity. The greater the possibility that shortages will 

occur, the higher the value of convenience yield. And vice- versa. 

 

Convenience yield is nil for the items which can not be stored, for example 

Electricity. (Electricity futures contracts are traded only on MCX)  

 

The value of this convenience is referred as convenience yield13). In such cases, 

adjustment for convenience yield is made in the above formula. In this case, the 

futures price is: 

      (Spot price + PV of storage cost – PV of convenience yield) x (1+r)   

 

� PV of  Net convenience yield = 

                         (PV of convenience yield - PV of storage costs).                              

QQQQ    No.90No.90No.90No.90:::: Unit of trading for soy bean futures is 10 Quintals, and delivery unit is 
100 Quintals. A trader buys futures on 10 units of soy bean at Rs. 1600/Quintal 
on 4th January, 2010. On 18th January, 2010 soy bean futures trade at Rs. 
1670/Quintal. How much profit/loss has he made on his position?                             

Answer:Answer:Answer:Answer: Profit Rs. 7,000. 

What will be answer if on 18th January, 2010, the futures trade at Rs.1570 per 
Quintal?                                                                                                                

Answer:Answer:Answer:Answer: Loss of Rs. 3000. 

QQQQ. No. 91. No. 91. No. 91. No. 91    : Unit of trading for soy bean futures is 10 Quintals, and delivery unit 
is 100 Quintals. A trader sells futures on 10 units of soy bean at Rs. 1600/Quinta 
on 4th January, 2010. On 18th January, 2010 soy bean futures trade at Rs. 
1670/Quintal. How much profit/loss has he made on his position?                       
Answer:Answer:Answer:Answer: Loss Rs. 7,000. 

What will be answer if on 18th January, 2010, the futures trade at Rs.1570 per 
Quintal?                                                                                                 
Answer: Profit of Rs. 3000Answer: Profit of Rs. 3000Answer: Profit of Rs. 3000Answer: Profit of Rs. 3000. 
 

                                                 
13
 “Convenience yield is the extra value created by holding the actual commodity rather than a financial 

claim on it”. Principles of Corporate Finance _ Brealey and Myers  

“The ownership of the physical assets enables a manufacturer to keep the production running and perhaps 

profit from temporary local shortages. A futures coract doesnot do the same.” : Options futures and other 

derivatives - Hull 
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Q.Q.Q.Q.    No. 92No. 92No. 92No. 92    :::: A sweets manufacturer has to purchase 1,000 soy bean after six 
months from today. He apprehends a rise in the prices of the soy bean during 
this period. How the manufacturer can hedge his risk using the futures? 
 
Answer:Answer:Answer:Answer:                                                                                                          
The manufacturer should enter into a futures 6-months maturity contract to 
purchase 1000 Quintals soy bean. The profit from the futures contract will off set 
(more or less) the loss on actual purchase of B soy bean. 
 
Q. No. Q. No. Q. No. Q. No. 93939393: Gold is being sold in the spot market at RS.16,000 per 10 Gram. 
It is traded on the basis of three months maturity futures contract at Rs.16,600. 
An operator can borrow money at 10% p.a. Cost of warehousing etc of 10 Grams 
gold for three months is Rs.300 (payable upfront). (a) Is there some arbitrage 
opportunity? (b)  How your answer will change if the futures contract is traded at 
Rs.16,800. 
 
AnswerAnswerAnswerAnswer ;  
(a)Theoretical futures price =  
                   16,000(spot price)+407.50(interest)+300 (warehousing etc.) 
                       = Rs.16,707.50 
As the theoretical price (also called as equilibrium price) is more than price 
prevailing in the futures market, there is no arbitrage opportunity. 
 
[Cost to the futures seller is Rs.16,707.50 ( payable on maturity)]. The receipt of 
the futures seller will be Rs.16,600 (on maturity). Hence, selling the futures will 
result in loss. 
 
For making profit through short sales, the operator has to purchase in futures. 
The facility of borrowing the gold is not available in India. Hence short-sales is 
not possible. 
 
(b) As the equilibrium price is less than the price prevailing in the futures 
market, arbitrage opportunity is there. The Action plan would be: Purchase on 
spot and sell on futures. 
Cash flows          Now Maturity 
Borrow +16,300  
Spot price + warehouse charges etc -16,300  
Repayment   -16,707.50 
Net realization from futures settlement            
(Opt for delivery) 

  
+16,800.00 

Net  nil + 92.50 
    
. No. . No. . No. . No. 94949494: A biscuits Manufacturer has to purchase 1000 Quintals of ‘B Quality 
wheat’ after six months from today. He apprehends a rise in the prices of the 
wheat during this period. An enquiry from the futures market reveals that ‘B 
Quality Wheat’ is not traded in the futures market, though ‘A Quality Wheat’ is 
being traded. His experience shows that ‘B Quality Wheat’ is always traded in 
the market at 80% of ‘A Quality wheat’ price. How the manufacturer can hedge 
his risk? 
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Answer:Answer:Answer:Answer:  
The manufacturer should enter into a futures 6-months maturity contract to 
purchase 800 Quintals of ‘A Quality Wheat’. The profit from the futures contract 
of ‘A Quality Wheat’ will off set (more or less) the loss on actual purchase of B 
Quality Wheat’. 
 
Q. No. 95Q. No. 95Q. No. 95Q. No. 95:  :  :  :  Madhur Sweets Ltd uses soya oil as its one of the main raw-materials 
for making the sweets. The company requires 1,000 liters of Soya Oil after three 
months from today. The company apprehends a rise in the prices of Soya Oil. As 
the selling prices of the sweets can not be increased on account of tough 
competition, the bottom line of the company will suffer if the apprehensions 
materialize. The profits of the company are determined by the following equation 
: Sale price – VC – FC. How the company can earn the budged profit even if the 
Soya oil prices change assuming no change in all other factors affecting profit? 
 
Answer; Answer; Answer; Answer;                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
The company may enter into a 3 months maturity futures contract of purchasing 
1000 liters of soya oil. The profit from the futures contract will off set (more or 
less) the increased cost of actual purchase of soya oil. 
    
Q. No.Q. No.Q. No.Q. No.96969696: : : : M/s Yashodha Jewelery (YJ), a Gokul based firm, receives an export 
order from UK for supplying silver jewelery. The goods are to be supplied in one 
month. The export price is decided on the basis of the silver prices prevailing in 
the spot market on the date of receiving the order. YJ immediately purchased 
50Kgs of silver for executing this order.                             
 
All of sudden there was strike in their factory. It is expected to continue for 1 
month. YJ communicates to the importer that they can supply the goods I n 2 
months time. The importer agrees to changed supply schedule but with a 
condition. The condition is that the export price will be decided on the basis of 
the silver prices prevailing in the spot market on the date of shipment. YJ 
accepts this condition.  
 
YJ apprehends fall in the silver prices. Suggest the action for hedging the risk 
relating prices of silver. Ignore interest and warehousing costs. 
 
AnswerAnswerAnswerAnswer: 
YJ may enter into a 2 months maturity futures contract of selling 50Kgms of 
silver. The profit from the futures contract will off set (more or less) the loss 
account of decrease in export price. 
 
Q. No. Q. No. Q. No. Q. No. 97979797: Maize is traded in the spot market at Rs.900 per quintal. The 
agriculture products are expected to rise by 2% p.m. in Indian market. The Beta 
of maize is 0.90. Risk free rate of return is 0.50% p.m. Storage costs             
(payable upfront) of agriculture products amount to 1% (of spot price) per month. 
One month futures contracts in maize are being traded at Rs.920. M/s Madhav 
Breakfast Products require 1000 quintals of maize after one month. Should they 
buy on spot or on futures contract basis? 
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AnswerAnswerAnswerAnswer: 
 
Expected return = Risk free + Beta ( RM – RF) 
 
                         = 0.50 + 0.90(1- 0.50) = 0.95% (per month) 
 
Equilibrium price = (Spot price + carrying cost)(1+expected return) 
 
                          = (900 +9)(1.0095) = 917.64 
 
As the futures market price is higher than the equilibrium price, buying on the 
spot is recommended. 
 
Q. No. 9Q. No. 9Q. No. 9Q. No. 98:8:8:8:    Three months futures contracts of an industrial input, having irregular 
supply, are being trade at Rs.1000 per ton. Spot price is Rs.990. interest is 10% 
p.a. Storage cost is Rs.10 per ton for 3 months. Find the present value of 
convenience yield. 
 
Answer: Answer: Answer: Answer:     
Future price =  
             (Spot price + storage cost – PV of convenience yield)(1+r) 
          1000 = (990 + 10 – PV of convenience yield)(1+.025) 
          1000 = 1025 – 1.025 (PV of Convenience Yield) 
            -25 = - 1.025 (PV of CY) 
                PV of  CY = Rs.24.39. 
 
Q. No. 99Q. No. 99Q. No. 99Q. No. 99    : : : : A firm has to decide whether the raw material required after three 
months should be purchased on spot basis ( and held in the stock for 3 months) 
or on the basis of three months futures contract. The supply of this raw material 
is highly erratic. There are three possibilities on maturity: 
    

(i) The company has to pay extra Rs.100 per Kgm of raw material            
(the probability of this event is 0.50). 

(ii) The company gets the raw material at futures price without any 
difficulty. (the probability of this event is 0.40)  

(iii) The company has to forego the sales of its product. One kgm of raw 
material produces 10 units of the production units. Contribution per 
unit of product is Rs.12 per unit. (Probability of this event is 0.10). 

 
Cost of funds is 12% p.a. find the present value of convenience yield. 
 
Answer:Answer:Answer:Answer:    
Case  Extra cost / loss per kgm 

of raw material 
Probability Expected extra cost/ 

kgm of raw material  
(i) 100 0.50 50 
(ii) 0 0.40 0 
(iii) 120 0.10 12 
Total  62 
By purchasing the raw material now and carrying in the store will avoid this cost. 
Hence, the convenience yield is Rs.62/kgm.                                                              
PV of convenience yield is 62(1/1.03) = Rs.60.19/kgm. 
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Q. No. Q. No. Q. No. Q. No. 100100100100: : : : Calculate PV (net convenience yield) for 3 months maturity maize 
futures contract using the following data : 
Spot Price  Rs. 900/Kgm     
Futures price (3 months futures contract)  Rs.910/Kgm 
Interest rate : 12% p.a. 
    
Answer: Answer: Answer: Answer:     
Futures price = [Spot price +/- PV (Net convenience yield)][1+r] 
910 = [ 900 +/- PV ( Net Convenience cost )]x[1.03]                                      
910  = 927 – 1.03x PV (Net Convenience cost) 
PV (Net Convenience cost) = 16.50 
 
Q. No. 101Q. No. 101Q. No. 101Q. No. 101    : : : : The Metrological Department ( Government of India) announces in 
the month of October that this year there shall be record - setting low 
temperature in November. What shall be impact of this announcement on 
Convenience Yield of futures contracts of electricity. 
    
Answer: Answer: Answer: Answer: There is no convenience yield in case of electricity as this item cannot 
be stored. 
 
Q. No. 102Q. No. 102Q. No. 102Q. No. 102    : : : : The Food and Supply Ministry ( Government of India) announces in 
the month of February  that this year there shall be record - setting wheat crop. 
(New wheat comes in the market during April-May)  What shall be impact of this 
announcement on (i) Convenience Yield of futures contracts of Wheat and (ii) the 
storage cost.  
    
Answer : Answer : Answer : Answer : Storage cost will increase and Convenience cost will decrease. 
 
Q. No. 103Q. No. 103Q. No. 103Q. No. 103: : : : A zinc mining firm brings 1000MT  of zinc in the market every 
month. Currently the zinc is traded in the spot market at Rs.100/kgm. For the 
coming month it is apprehensive about the fall in zinc prices and is considering 
hedging through the futures contracts. Next month maturing futures contracts 
are trade in the market at Rs.102/kgm. Find the amount of “sales +/- profit or 
loss on futures” in the zinc prices in the coming month are: Rs.80/kgm or 
Rs.90/kgm or 110/kgm. Also calculate the amount sales in case of no – hedging 
situation. Should the firm go for futures if the probabilities of above mentioned 
three prices are 0.50, 0.40 and 0.10 respectively? 
    
Answer:Answer:Answer:Answer:    
For hedging, the firm may sell 1000MT (1million Kgms.) of zinc in the futures 
market on the basis of one-month maturing contracts. 
Price  Sales amount 

(No Hedging)  
     “Sales +/- profit or loss on futures” 

  Sales amount  Profit/loss 
on futures 

Net / total 
Amount 

Rs.80 Rs.80m Rs.80m +Rs.22m Rs.102m 
Rs.90 Rs.90m Rs.90m +Rs.12m Rs.102m 
Rs.110 Rs.110m Rs.110m -Rs.8m Rs.102m 
Expected Profit/loss (hedging):  
                       22mX0.50 + 12mX0.40 -8Mx0.10 = Rs15m                                
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As the expected result of the futures contracts is positive, the company may go 
for the futures contracts. 
 
Q. No.Q. No.Q. No.Q. No.104104104104: The risk free rate of interest is 12% p.a. (not cc). You are given the 
following data; answer the questions given after the table. 
 
 Spot Price  Other information 
Zinc Rs.100/kgm Net convenience yield is 5% per annum 

of the spot price. 
Maize Rs.900/Quintal Net convenience yield is 2% per annum 

of the spot price. 
Sensex  16000 Dividend yield is 6% p.a.cc 
 
(i) Find the price of the three months futures contract for all the three assets 
mentioned above. 
(ii) A zinc mining firm brings 1000 MT  of zinc in the market every month. 
Currently the zinc is traded in the spot market at Rs.100/kgm. For the coming 
month it is apprehensive about the fall in zinc prices and is considering hedging 
through the futures contracts. What action the zinc firm should take to 
avoid/reduce the loss on account of possible fall in zinc prices. 
(iii) M/s Madhav Breakfast Products require 1000 quintals of maize after 3- 
months. They apprehend rise in the maize prices month. What action the firm 
should take to avoid/reduce the loss on account of possible increase in maize. 
    
AnswerAnswerAnswerAnswer:  
(i) Calculation of cc rate:  
112 = 100.e

rx1 

112 = 100.e
r 

Log 1.12 = r (0.4343) 
0.0492 = r (0.4343) 
r = 11.33% p.a.cc 
Assets  Futures prices  
Zinc  (100 – 1.25) x ( 1.03) = Rs.101.7125 
Maize  (900 – 4.50) x ( 1.03) = Rs.922.3650 
 
Sensex  

 
16,000 x e(0.1133 – 0.06) x 0.25 = Rs.16,214.93 

(ii) The firm may enter into futures contract (maturity one month) of selling 
1000MT Zinc. 
(iii) The firm may enter into futures contract (maturity 3 months) of purchasing 
1000 quintals of Maize. 
 
Q. No.Q. No.Q. No.Q. No.105105105105: The spot price of silver is Rs.20,000/Kgm. The storage cost is Rs.120 
p.a. payable monthly in advance. Interest rate is 12% p.a. continuous 
compounding. Find the price of 2-months futures contract. 
    
Answer: Answer: Answer: Answer:     
Futures price = (spot price + PV of storage cost)x(1+r)    
                                  
                         = ( 20,000 + 10 + 10.e-0.01) x e0.02  = Rs.20,424.30 
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Q. No. Q. No. Q. No. Q. No. 106106106106: The standard deviation of the monthly spot prices of gold is 0.90. 
The standard deviation of the monthly futures prices of gold is 1.20. Coefficient 
of correlation between these two prices is 0.60. Today is 20th February, 2010. 
An exporter jeweler has to purchase 100 Kgms of gold after one month. Gold 
futures contracts mature on 20th of every month. How can be hedged against rise 
in gold prices? 
AnswerAnswerAnswerAnswer: 
                     Hedge ratio = r.(SDSP / SDFP)   = 0.60(0.90/1.20) = 0.45.  
 
The exporter may buy 45 Kgms, of gold through future contracts maturity one 
month. This will more or less hedge against rise in the prices of the gold.  
 
 
   
Teaching note --- not to be given in the exam. Suppose the spot price is Rs.16L/Kgm 
and the futures price is Rs.1.60010/kgm. Suppose the future prices increase by 10%, the 
spot prices are expected to rise by 4.50% (as hedge ratio is 0.45) 
 
Loss due to increase in Spot prices =  1.60L x 0.045 x 100 = Rs.7.20L 
Gain on futures: 1.60010 x 0.10 x 45 =              = Rs.7.20045L  
 
The concept of hedge ratio (the term used in the futures market ) is based on the concept 
of Beta.                                                                                                                                                                                   
                                                   Covariance between SPs and FPs       SDSP 
Hedge ratio = r.(SDSP / SDFP)   = ---------------------------------------X-------- 
                                                            SDSP . SDFP                                                SDFP 

 

                                                                                  Covariance between SPs and FPs         
                                                                             = --------------------------------------------------------------- 

                                                                                                            (  SDFP )
2 

(Beta is also calculated on the basis of the same concept).  
 
Hedge ratio indicates that for every 1% increase in futures price, the spot prices are likely 
to increase by a % equal to hedge ratio. In the above question, the hedge ratio is 0.45, it 
means if the future prices will go by 1%, the spot prices are likely to go up by 0.45%. 

    
Q. No. Q. No. Q. No. Q. No. 107107107107 : A biscuits Manufacturer has to purchase 1000 Quintals of ‘B Quality 
wheat’ after six months from today. He apprehends a rise in the prices of the 
wheat during this period. An enquiry from the futures market reveals that ‘B 
Quality Wheat’ is not traded in the futures market, though ‘A Quality Wheat’ is 
being traded. His experience in this market has been that if the prices of wheat A 
rises by 6%, the prices of wheat B rises by 12%.How the manufacturer can 
hedge his risk? 
    
Answer:Answer:Answer:Answer:  
The manufacturer should enter into a futures 6-months maturity contract to 
purchase 2000 Quintals of ‘A Quality Wheat’. The profit from the futures contract 
of ‘A Quality Wheat’ will off set (more or less) the loss on actual purchase of B 
Quality Wheat’. 
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EXTRA PRACTICEEXTRA PRACTICEEXTRA PRACTICEEXTRA PRACTICE    (MUST DO)(MUST DO)(MUST DO)(MUST DO)    

    

Q. No. Q. No. Q. No. Q. No. 108108108108: Prove that 11.86 % p.a. cc is equal to 12 % p.a. compounded quarterly.  

    

Answer Answer Answer Answer     

Let’s deposit Rs.100 for a quarter. 

Total amount on maturity at 12% p.a. compounded quarterly = 103 

Total amount on maturity at 11.86 % = 100.e0.1186 x.0.25
  = 100(1.03) =103 

The calculation proves that the two rates are equal. 

Working note :   

e0.1186 x.0.25
  = AL[0.1186 x 0,25(log e)] = AL[0.02965 x .4343] 

                 = AL[0.0129] = 1.03 

    

Q. NoQ. NoQ. NoQ. No. 109: . 109: . 109: . 109: A NBFC quotes you an interest rate of 17% p.a. with half yearly 

compounding.  What is the equivalent rate with (a) annual compounding and (b) 

continuous compounding? 

    

Answer Answer Answer Answer     

Annual compounding interest rate = 1(1.085)(1.085) – 1  

                                                 = 0.177225 = 17.7225% 

                                        e
r x 1   = 1.177225    

         e
r    = 1.177225  

                                    r.log.e = log 1.177225 

         r(0.4343) = 0.0708 

         r  = 0.0708/0.4343 = 16.30 

    

Q No.Q No.Q No.Q No.110110110110    Following information is available for X’s shares and Call option:    

Current share price Rs.185 

Option exercise price Rs.170 

Risk free interest rate 7% 

Time of the expiry of option 3 years 

Standard deviation 0.18 

Calculate the value of option using Black-Scholes formula.(Nov. 2008).(Nov. 2008).(Nov. 2008).(Nov. 2008) 

AnswerAnswerAnswerAnswer    

ln of 185/170 = ln of 1.0882 

ln of 1.08 = 0.0770    

ln of 1.09 = 0.0862 

 

When LHS ↑ by 0.01,    RHS ↑ by 0.0092 

When LHS ↑ by 1,         RHS ↑ by 0.92 

When LHS ↑ by 0.0082, RHS ↑ by 0.92x.0082 i.e. by 0.0075      

 

Hence, ln of 1.0882 =  0.0770 + 0.0075 = 0.0845 
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                                    ln(SP/EP) + ( r + .50.  SD 2) t  

d1    =    ------------------------ 

                                            SD          t 

 

                                   0.0845 + [ 0.07 + 0.50(0.18)2 ] x 3 

                               =  ---------------------------- 

                                         0.18. √3 

                           = .3431/.3118 = 1.1004 

          

                      d2 =    d1 – SD.√ t  = 1.1004 – (0.18.√3)  = 0.7886 

Calculation of N(d1) : 

d1      = 1.1000     N(d1)  = 0.8643 

d1    = 1.1100     N(d1)  = 0.8665 

When LHS ↑ by 0.01,    RHS ↑ by 0.0022 

When LHS ↑ by 1,         RHS ↑ by 0.22 

When LHS ↑ by 0.0004, RHS ↑ by 0.22x0.0004 i.e. by 0.0001 

 

Hence, for d1 =  1.1004,    N (d1) = 0.8643 + 0.0001 = 0.8644 

    Calculation of N(d2) :  

                For d2 = 0.78,  N(d2) = 0.7823 

                For d2 = 0.79,  N(d2)  = 0.7852 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0029 

When LHS ↑ by 1,     RHS ↑ by 0.29 

When LHS ↑by 0.0086, RHS ↑ by 0.29x0.0086 i.e.  by      0.0025 

Hence, for d2 =  0.7886,    N (d2) = 0.7823 + 0.0025 = 0.7848 

 

Value of European Call Option: 

 =[Spot Price . N(d1)] – [Present Value of Exercise price . N (d2)] 

     =[185 x 0.8644] – [170  x e-.07x 3 x 0.7848] 

     =[185 x 0.8644] – [170  x 0.8106 x 0.7848]  = Rs.51.77 

 

Q. No. Q. No. Q. No. Q. No. 111111111111 Mr. X established the following spread on the Delta Corporation Stock: 

(i) Purchased one 3 – month call option with a premium of Rs.30 and an               

exercise price of Rs.550    

(ii) Purchased one 3 month put with a premium of Rs.5 and exercise                

price of Rs.450 

The current spot price is Rs.500. Determine profit or loss, if the price                 

of the share (i) Remains at Rs.500 after 3 months. 

(ii) Falls to Rs.350 after three months 

     (iii) Rises to Rs.600. AssumeAssumeAssumeAssume the size of the option is 100 shares of                    

Delta Corporation.  (Nov 2(Nov 2(Nov 2(Nov 2008 )008 )008 )008 )( Nov. 2009)( Nov. 2009)( Nov. 2009)( Nov. 2009)    
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Answer : Answer : Answer : Answer :     

(i) Profit / loss from the options : 

Option premium                                  - 3500 

Receipt under call                                   nil 

Receipt under put                                    nil          

  Loss Rs.3500 

(ii)  Profit / loss from the options : 

Option premium                                  - 3500 

Receipt under call                                   nil 

Receipt under put                                  +10000         

  Profit Rs.6500 

(iii) Profit / loss from the options : 

Option premium                                  - 3500 

Receipt under call                                +5000 

Receipt under put                                    nil          

  Profit Rs.1500 

Q. No. Q. No. Q. No. Q. No. 112112112112    Consider a two year American call option with a strike price of Rs. 50 

on a stock the current price of which is also Rs. 50. Assume that there are two 

time periods of one year and in each year the stock price can move up or down 

by equal percentage of 20%. The risk free interest rate is 6%. Using binominal 

option model, calculate the probability of price moving up and down. Also draw a 

two step binomial tree showing prices and payoffs at each node. (June 2009)(June 2009)(June 2009)(June 2009)    

    

Answer Answer Answer Answer   

                                                                       R - d     1.06 - 80 

Probability of price increase in one period = p = ------ =-------=0.65                                                                                                                        

                                                                       u – d       120 = 80 

 

Hence the probability of price decrease = 0.35 

 

Pay – off at Node A  = 22 x 0.65 x 0.65 / (1.06)2  = 8.27 

 

Pay – off at Node B = 22 x 0.65 / 1.06  = 13.49 

 

Pay off at Node C = 0 

                        

Node A: date of writing the option 

Node B: One year after the date of writing the offer (If prices increased in I year) 

Node C: One year after the date of writing the offer (If prices increased in I year) 

    

Q. No.Q. No.Q. No.Q. No. 113 113 113 113 The share of X Ltd. is currently selling for Rs. 300. Risk free interest 

rate is 0.8% per month. A three months futures contract is selling for Rs. 312. 

Develop an arbitrage strategy and show what your riskless profit will be 3 month 

hence assuming that X Ltd. will not pay any dividend in the next three months. 

(JUNE2009)(JUNE2009)(JUNE2009)(JUNE2009) 
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 Answer :Answer :Answer :Answer : 

Optimum price futures = 300 + 300 x ( 1.008)3 = 307.26 

Market rate : 312 

 

Arbitrage opportunity is there. For this purpose, we may sell the futures 

To hedge against the risk, we may borrow Rs. 300 , purchase one share for 

Rs.300. 

 

On maturity , we shall get net 312 by (i) selling the share in the open market and 

(ii) profit or loss on futures.  We have to pay Rs.307.26 as repayment of amount 

borrowed and interest on the borrowing.  

 

There will be arbitrage profit of Rs.4.74. 

 

Teaching noteTeaching noteTeaching noteTeaching note –may not be given in the exam : 

(i) Suppose spot market price on the date of maturity is less than 312, say 310. 

The realization will be: 

         Sale of share in the spot market              Rs.310 

         Profit from futures                                     Rs.2 

            Total                                                   Rs.312 

(ii) Suppose spot market price on the date of maturity is more than 312, say 314. 

The realization will be : 

         Sale of share in the spot market              Rs.314 

         Loss  from futures                                  - Rs.2 

            Total                                                   Rs.312 

(iii) Suppose spot market price on the date of maturity is 312. The realization will 

be : 

         Sale of share in the spot market              Rs.312 

       Profit /  Loss  from futures                              nil    

            Total                                                   Rs.312 

 

Q. No.Q. No.Q. No.Q. No.114114114114    The equity share of VCC Ltd. is quoted at Rs. 210. A 3-month call 

option is available at a premium of Rs.6 per share and a 3-month put option is 

available at a premium of Rs. 5 per share. Ascertain the net payoffs to the option 

holder of a call option and a put option. 

(i) the strike price in both cases in Rs. 220; and 

(ii) the share price on the exercise day is Rs. 200, 210, 220, 230, 240. 

Also indicate the price range at which the call and the put options may be 

gainfully exercised. (June 2009) June 2009) June 2009) June 2009)     
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Answer Answer Answer Answer  

Spot price on 

maturity  

Premium  Receipt under 

call 

Receipt under 

put  

Pay-offs 

200 -11 Nil 20  +9 

210 -11 Nil 10  -1 

220 -11 Nil Nil -11 

230 -11 10 Nil  -1 

240 -11 20 Nil   +9 

    

Q. No. Q. No. Q. No. Q. No. 115115115115  Suppose a dealer quotes ‘all-in-cost’ for a generic swap at 8% 

against six month LIBOR flat. If the notional principal amount of swap is 

Rs.5,00,000, 

(i) calculate semi- annual fixed payment 

(ii) find the first floating rate payment for (i) above if the six months period 

from the effective date of swap to the settlement date comprises 181    

days and the corresponding  libor was 6% on the effective date of swap. 

(iii) In (ii) above, if the settlement is on net basis, how much the fixed 

                 interest payer would pay to the floating rate payer? 

         Generic swap is based on 30/360 days basis. (NovNovNovNov    2008200820082008 ) 

 

Answer Answer Answer Answer : (i) Semi-annual fixed payment : 5,00,000 x 0.04 = Rs.20,000 

              (ii) Floating rate payment : 5,00,000 x 0.06 x (181/360) = Rs.15,083. 

              (iii) Fixed rate payer pays Rs.4,917. 

 

Teaching noteTeaching noteTeaching noteTeaching note – In case of generic swap one party pays to the other party fixed 

interest payments at the designated days for the life of the contract. This party 

is referred as fixed – rate payer. The other agrees to make interest-rate 

payments that float with some bench-mark ( for example : LIBOR ). This party is 

referred as the floating-rate payer.             
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    EXTRA PRACTICE QUESTIONS (OPTIONAL)EXTRA PRACTICE QUESTIONS (OPTIONAL)EXTRA PRACTICE QUESTIONS (OPTIONAL)EXTRA PRACTICE QUESTIONS (OPTIONAL)    

    
Q. Q. Q. Q. No.No.No.No.116116116116: Spot Price Rs.660.  Two months Call.  Possible prices at expiration: either 

Rs.700 or Rs.630.  Strike price Rs.645.  Risk free rate of return: 9% p.a. (not 

compounded continuously). Find the value of Call using Binomial model. 

    

Answer Answer Answer Answer     

Let’s assume that the call writer purchases ∆ shares to write the option of one share. 

Let Borrowed funds = B. Call Premium = C. 

 

If at expiration, the spot price is Rs.700: 

  (B+C) – (B+C) + 700 ∆ -55 – 1.015 B = 0 ----(1) 

 

If at expiration, the spot price is Rs.630: 

 (B+C) – (B+C) + 630 ∆ – 1.015 B = 0 -------(2) 

Solving (1) & (2) for ∆, ∆ = 0.7857 

 

This calculation suggests that for writing call option for one share, the call writer 

may purchase only 0.7857 share. Putting the value of ∆ in either (1) or (2), we get, 

B= Rs.487.68.  Amount required to buy 0.7857 share = Rs.518.56.  Borrowed 

Rs.487.68. Option premium is Rs.518.56 – Rs.487.68 = Rs.30.88. 

 

Q. No.Q. No.Q. No.Q. No.117117117117: Spot Price $300, risk free rate of return = 5% p.a. (not c.c.). Find the 

option premium of a one year call option, with a strike price of $280 if the two 

possible prices on expiration are $330 or $270, using Binomial model. 

    

Answer Answer Answer Answer  

Let’s assume that the call writer purchases ∆ shares to write the option of one share. 

Let Borrowed funds = B. Call Premium = C. 

 

If at expiration, the spot price is  $330: 

  (B+C) – (B+C) + 330 ∆ -50 – 1.05 B =  0 ----(1) 

If at expiration, the spot price is $ 270: 

 (B+C) – (B+C) + 270 ∆  – 1.05 B  =  0 -------(2) 

Solving (1) & (2) for ∆, ∆ = 0.8333 

 

This calculation suggests that for writing call option for one share, the call writer 

may purchase only 0.8333 share. Putting the value of ∆ in either (1) or (2), we get, 

B= $ 214.28.  Amount required to buy 0.8333 share = $250,  Borrowed $ 214.28 

.Option premium is $250 – $214.28 = $ 35.72. 

 

Q.No.Q.No.Q.No.Q.No.118118118118: Spot Price CHF 400. Find the value of 6-months European call option, 

using Binomial model, with a strike price of CHF 410 if rate of risk free return is 5 

per cent for six months period. At expiration, the possible share prices are 500 or 

380. 

    

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     98

Answer Answer Answer Answer     

Let’s assume that the call writer purchases ∆ shares to write the option of one share. 

Let Borrowed funds = B. Call Premium = C. 

 

If at expiration, the spot price is  CHF 500: 

  (B+C) – (B+C) + 500 ∆ -90 – 1.05 B  =  0 ----(1) 

If at expiration, the spot price is CHF 380: 

 (B+C) – (B+C) + 380 ∆  – 1.05 B  =  0 -------(2) 

Solving (1) & (2) for ∆, ∆ = 0.75 

 

This calculation suggests that for writing call option for one share, the call writer 

may purchase only 0.75 share. Putting the value of ∆ in either (1) or (2), we get, B= 

CHF 271.43 Amount required to buy 0.75 share = CHF 300.  Borrowed CHF 271.43. 

Option premium is CHF 300 – CHF 271.43 =  CHF  28.57. 

    

Q. No.Q. No.Q. No.Q. No.119119119119: Current Price $1020. European Call Option of 6 months.  Risk free rate of 

return = 18% p.a. (not comp. Cont.) Possible spot price on expiration: either $ 1320 

or $ 900. Exercise Price $ 1000. Find the value of Call using Binomial model. 

    

Answer Answer Answer Answer     

Let’s assume that the call writer purchases ∆ shares to write the option of 1 share. 

Let Borrowed funds = B. Call Premium = C. 

 

If at expiration, the spot price is $ 1,320: 

  (B+C) – (B+C) + 1,320 ∆ - 320 – 1.09 B =  0 ----(1) 

If at expiration, the spot price is $ 900: 

 (B+C) – (B+C) + 900 ∆ – 1.09 B  =  0 -------(2) 

Solving (1) & (2) for ∆, ∆ = 0.7619 

 

This calculation suggests that for writing call option for one share, the call writer 

may purchase only 0.7619 share. Putting the value of ∆ in either (1) or (2), we get, 

B= $629.09.  Amount required to buy 0.7619 share = $ 777.14 .  Borrowed $ 629.09. 

Option premium is 777.14– 629.09 = $148.05  

 

Q. No. Q. No. Q. No. Q. No. 120120120120: Spot Price Rs.660.  Two months Call.  Possible prices at expiration: 

either Rs.700 or Rs.630.  Strike price Rs.645.  Risk free rate of return: 9% p.a. (not 

compounded continuously). Find the value of Call using Risk neutral method. 

AnswerAnswerAnswerAnswer   

                     660(1.015) - 630 

              P = -----------------  = 0.57 

                       700 - 630 

Spotprice  maturity Gain  Prob.  Expected value 

700 55 .57  31.35 

630 0  .43  0 

  Total  31.35 

Expected value of call on the date of maturity = Rs.31.35 

Value of option on the date of its writing: 31.35/1.015 = Rs.30.89 
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Q. No. Q. No. Q. No. Q. No. 121121121121: Spot Price $300, risk free rate of return = 5% p.a. (not c.c.). Find the 

option premium of a one year call option, with a strike price of $280 if the two 

possible prices on expiration are $330 or $270, using  

Risk neutral method. 

    

AnswerAnswerAnswerAnswer  

                     300(1.05) - 270 

              P = -----------------  = 0.75 

                       330 - 270 

Spot price on 

maturity 

Gain  Prob.  Expected value 

330 50 ,75 37.50 

270 0  .25  0 

  Total  37.50 

Expected value of call on the date of maturity = $37.50 

Value of option on the date of its writing: 37.50/1.05 = $ 35.72 

 

Q. No.Q. No.Q. No.Q. No.122122122122:::: Spot Price CHF 400. Find the value of 6-months European call option, 

using Risk neutral method with a strike price of CHF 410 if rate of risk free return is 

5 per cent for six months period. At expiration, the possible share prices are 500 or 

380. 

    

AnswerAnswerAnswerAnswer    

                     400(1.05) - 380 

              P = -----------------  = 0.3333 

                       500 – 380 

 

Spot price on 

maturity 

Gain  Prob.  Expected value 

500 90 .3333 30 

380 0  ..6667  0 

  Total  30 

 

Expected value of call on the date of maturity = CHF30 

Value of option on the date of its writing: 30/1.05 = CHF 28.57 

 

Q. No. Q. No. Q. No. Q. No. 123:123:123:123:Spot Price Rs.1020,  u  =  1.10, d = 0.90, r = 7% p.a. cc., t = 1 year. Find 

the value of European Call if strike price is Rs.1000. Use Risk neutral method. 

    

Answer Answer Answer Answer  

                     1020(e0.07) -918 

              P = -----------------  = 0.8626 

                       1122 – 918 
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Spot price on 

maturity 

Gain  Prob.  Expected value 

1122 122 .8626 105.24 

918 0  .1374 0 

  Total  105.24 

 

Expected value of call on the date of maturity = Rs.105.24 

Value of option on the date of its writing: (105.24)e-0.07 = Rs.98.12 

 

Q.No.Q.No.Q.No.Q.No.124124124124: Spot Price Yens 600, Exercise Price Yens 560, r = 8% p.a. c.c. 

          t = 3 months, d1= .701, d2 = .0.531.  Find the value of ECO.  

Answer Answer Answer Answer   

Calculation of N(d1) :  

                For d1  = 0.70,  N(d1)  = 0.7580 

                For d1  = 0.71,  N(d1)  = 0.7611 

                 

When LHS ↑ by 0.01, RHS↑ by 0.0031 

When LHS ↑by 1,RHS ↑ by 0.3100 

When LHS ↑by 0.001, RHS ↑ by 0.31100x.001 i.e. by   0.000311 

Hence, for d1  =  0.701,    N (d1) = .7580 + 0.000311 = 0.758311 

 

Calculation of N(d2) :  

                For d2  = 0.53,  N(d2)  = 0.7019 

                For d2  = 0.54,  N(d2)  = 0.7054 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0035 

When LHS ↑ by 1,     RHS ↑ by 0.3500 

When LHS ↑by 0.001, RHS↑ by 0.3500x.001 i.e.  by      0.000350 

Hence, for d2  =  0.531,    N (d2) = 0.7019 + 0.000350 = 0.702250 

 

Present value factor : e-0.08x0.25
 = 0.9802 

 

Value of European Call Option: 

=     Spot Price . N(d1) – Exercise price. Present value factor. N (d2) 

     =    (600)x(0.758311) – (560)x(0.9802)x(0.702250) = Yens 69.52 

 

Q.NoQ.NoQ.NoQ.No.118.118.118.118:::: Spot Price = CHF 230, Exercise price =CHF 180, t = 6 months,                  

r = 0.06 p.a. cc  d1= 1.17, d2 = 0.92.  Find the value of ECO. 

    

Answer Answer Answer Answer     

Value of European Call Option: 

= Spot Price .N(d1) – Exercise price....Present value factor....N (d2) 

    = (230)x(0.8790) – (180)x(0.8212)x(0.9704) = CHF 58.73 
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Q. No.Q. No.Q. No.Q. No.119119119119: Spot Price£ 380 , EP = £350, r = 5% annual, S.D. = .30 (annual),                        

t =  4 months. Find the value of ECO.  

Answer Answer Answer Answer     

ln(380/350) = ln(1.0857) 

ln(1.08) = 0.0770 

ln(1.09) = 0.0862 

 

ln(1.0857) =  0.07696 +  (0.0092/0.01) x 0.0057 = 0.0822 

                 

        0.0822 + [0.05 +0.50(0.30)
2
]x0.333 

d1 = ------------------------------- = 0.6576 

                   0.30 x   0.5771 

      

     0.0822 + [0.05 - 0.50(0.30)
2
]x0.333 

d2 = ------------------------------ = 0.4845 

                   0.30 x   0.5771 

 

Calculation of N(d1) :  

                For d1  = 0.65,  N(d1) = 0.7422 

                For d1  = 0.66,  N(d1)) = 0.7454 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0032 

When LHS ↑ by 1,     RHS ↑by 0.3200 

When LHS ↑ by 0.0076, RHS ↑ by 0.3200x.0076 i.e. by 0.002432 

Hence, for d1  =  0.6576,    N (d1) = 0.7422 + 0.002432 = 0.744632 

 

Calculation of N(d2) :  

                For d2  = 0.48,  N(d2) = 0.6844 

                For d2  = 0.49,  N(d2)  = 0.6879 

                 

When LHS ↑ by 1, RHS ↑ by 0.35 

When LHS ↑by 0.0045, RHS ↑ by 0.35x.0045 i.e. by 0.001575 

Hence, for d2  =  0.4845,    N (d2) = 0.6844 + 0.001575 = 0.685975 

 

Value of ECO =  

380 x 0.744632 – 350 x e
-.05x0.333 x .685975 = 46.82 

    

Calculation of e-0.05x0.333 = e-0.0166  

e-0.01   = 0.9900 

e-0.02   = 0.9802             

When e’s power↓ by 0.01, RHS ↓ by 0.0098 

When e’s power↓ by 1, RHS ↓ by      0.9800 

 

When e’s power↓ by .0066, RHS ↓by 0.98x.0066  i.e. by 0.006468 

Hence,  e0.0166  = 0.9900 – 0.006468= 0.983532 
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Q. No.Q. No.Q. No.Q. No.120120120120: Strike Price 40; Spot Price 50; Time to expiration = 0.40 year; annual 

risk-free rate of interest = 10%; S.D. = 0.45 (Annual). Value of call by BS Model? 

 

Answer Answer Answer Answer     

ln(50/40) = ln (1.25)   = 0.2231 

                 

        0.2231 + [0.10 +0.50(0.45)2]x0.40 

d1 = ------------------------------- = 1.0668 

                   0.45 x .6325 

             0.2231 + [0.10 -0.50(0.45)2]x0.40 

d2 = ------------------------------- = 0.7822 

                   0.45 x .6325 

 

Calculation of N(d1) :  

                For d1  = 1.06,  N(d1)  = 0.8554  

                For d1  = 1.07  N(d1)  = 0.8577 

                 

When LHS↑ by 0.01, RHS ↑ by 0.0023 

When LHS↑ by 1, RHS↑ by 0.23 

When LHS↑ by 0.0068, RHS ↑ by 0.23x.0068 i.e. by 0.001564 

Hence, for d1  = 1.0668 ,    N (d1) = 0.8554 + 0.001564  = 0.856964 

 

Calculation of N(d2) :  

                For d2  = 0.78,  N(d2)  = 0.7823 

                For d2  = 0.79,  N(d2)  = 0.7852 

                 

When LHS ↑ by 0.01, RHS↑ by 0.0029 

When LHS ↑ by 1,     RHS ↑ by 0.29 

When LHS ↑ by 0.0022, RHS↑ by 0.29x.0022 i.e. by 0.000638 

Hence, for d2 = 0.7822,  N (d2) = 0.7823 + 0.000638 = 0.782938 

Value of ECO =  

50 x 0.856964 – 40 x e
-0.10x0.40 x 0.782938 = 12.76 

 

Q.No.Q.No.Q.No.Q.No.121121121121:::: Using BS Model, find the value of call of 292 days: Spot price Yens 2090; 

Exercise price Yens 1900, r = 7.50 % p.a., S.D. = 0.602 (annual).   

    

Answer Answer Answer Answer     

ln(2090/1900) = ln (1.10)   = 0.0953 

                 

          0.0953 + [0.075 +0.50(0.602)2]x0.80 

d1   = ------------------------------- = 0.5577 

                   0.602 x .8944 

 

 d2  =    d1 – (SD . √ t)  = 0.5577 –(0.602)(0.8944) = 0.0193    
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Calculation of N(d1) :  

                For d1  = 0.55,  N(d1)  = 0.7088 

                For d1  = 0.56  N(d1)  = 0.7123 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0035 

When LHS ↑ by 1,     RHS ↑ by 0.35 

When LHS ↑ by 0.0077, RHS ↑ by 0.35x.0077 i.e.  by    0.0027 

Hence, for d1  = 0.5577 ,    N (d1) = 0.7088 + 0.0027 = 0.7115 

 

Calculation of N(d2) :  

                For d2  = 0.01,  N(d2)  = 0.5040 

                For d2  = 0.02,  N(d2)  = 0.5080 

                 

When LHS ↑by 0.01, RHS ↑ by 0.0040 

When LHS ↑ by 1,     RHS ↑ by 0.40 

When LHS ↑by 0.0093, RHS ↑ by 0.40x.0093 i.e.  by      0.00372 

Hence, for d2  =  0.0193,    N (d2) = 0.5040 + 0.00372 = 0.50772 

 

Value of ECO=2090x0.7115 – 1900xe-0.075x0.80 x 0.50772 = Yens 578.52 

    

Q. No. Q. No. Q. No. Q. No. 122122122122 Find value of 3 months put with strike price of Rs.800 using BS Model. 

Given Spot price Rs.1000, risk-free rate of interest 20% p.a. and S.D. = 0.50 

(Annual). 

Answer Answer Answer Answer     

ln(1000/800) = ln (1.25)   = 0.2231 

                 

          0.2231 + [0.20 +0.50(0.50)2]x0.25 

d1   = ------------------------------- = 1.2176 

                   0.5 x .5 

 

 d2  =    d1 – (SD . √ t)  = 1.2176 – (.5x.5) = 0.9676    

   Calculation of N(d1) :  

                For d1  = 1.21,  N(d1)  = 0.8869 

                For d1  = 1.22  N(d1)) = 0.8888 

                 

 

When LHS ↑ by 0.01, RHS ↑ by 0.0019 

When LHS ↑ by 1,     RHS ↑ by 0.19 

When LHS ↑ by 0.0076, RHS ↑ by 0.19x.0076 i.e.  by      0.001444 

Hence, for d1  = 1.2176 , N (d1) = 0.8869 +0.001444 =0.888344 

 

Calculation of N(d2) :  

                For d2  = 0.96,  N(d2)  = 0.8315 

                For d2  = 0.97,  N(d2) = 0.8340 
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When LHS ↑ by 0.01,       RHS ↑ by 0.0025 

When LHS ↑ by 1,           RHS ↑ by 0.25 

When LHS ↑ by 0.0076, RHS ↑ by 0.25x.0076 i.e.  by      0.0019 

Hence, for d2  =  0.9676,    N (d2) = 0.8315 + 0.0019 = 0.8334 

 

Value of ECO=1000x0.888344 – 800xe
-0.20x0.25 x 0.8334 = Rs.254.17 

 

As per PCPT :  

  Spot price +put premium = call premium + present value of strike price 

  1,000 + value of put = 254.17 +(800)(0.9512) 

  Value of put = 15.13 

    

Q. No.123Q. No.123Q. No.123Q. No.123: : : : Using the BS model, find the value of ECO, assuming r= 8% p.a. cc 

maturity period 18 months : Spot price Rs.110, Exercise Price Rs.100 , Annual 

volatility (SD) 12%.  

    

Answer Answer Answer Answer     

ln(110/100) = ln(1.10)   = 0.0953 

                 

          0.0953 + [0.08 +0.50(0.12)2]x1.50          0.22611 

d1   = ------------------------------ =  ---------- 

                   0.12 x 1.2247448                         0.146969 

     = 1.5385 

 

 d2  =    d1 – (SD . √ t)  = 1.5385 –(0.12)(1.2247448) = 1.3912    

 

Calculation of N(d1) :  

                For d1  = 1.53  N(d1)  = 0.9370 

                For d1  = 1.54  N(d1)  = 0.9382 

When LHS ↑ by 0.01, RHS ↑ by 0.0012 

When LHS ↑ by 1,     RHS ↑ by  0.12 

When LHS ↑ by 0.0085, RHS ↑ by 0.12x..0085 i.e.  by  0.0010 

Hence, for d1  = 1.5385 ,    N (d1) = 0.9370 + 0.0010  = 0.9380  

Calculation of N(d2) :  
                For d2  = 1.39,  N(d2)  = 0.9177 

                For d2  = 1.40,  N(d2)  = 0.9192 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0015 

When LHS ↑ by 1,     RHS ↑ by 0.15 

When LHS ↑ by 0.0012, RHS ↑ by 0.15x 0.0012 i.e.  by  0.00018 

Hence, for d2  =  1.3912,    N (d2) = 0.9177 + 0.00018 = 0.91788 

 

Value of ECO= (110x 0.9380) –100xe
-0.08x1.5 x 0.91788 = Rs.103.18385 – 81.41615 = 

21.77 
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Q. NoQ. NoQ. NoQ. No. 124. 124. 124. 124::::  Using the BS model, find the value of ECO, assuming r= 6% p.a. cc 

maturity period 3 months: Spot price Rs.110, Exercise Price Rs. 100, Annual 

volatility (SD) 6%.          

    

AnswerAnswerAnswerAnswer 

ln(110/100) = ln (1.10)   = 0.0953 

                 

          0.0953 + [0.06 +0.50(0.06)2]x 0.25   0.11076 

d1   = ------------------------------= -------  = 3.692 

                   0.06 x 0.50                                 0.03 

 d2  =    d1 – (SD . √ t)  = 3.692 – (0.03)   = 3.662 

    

Calculation of N(d1) :  

                For d1  = 3.69  N(d1) = 0.9999 

                For d1  = 3.70  N(d1) = 0.9999 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0000 

When LHS ↑ by 1,     RHS ↑ by  0.0000 

When LHS ↑ by 0.002,RHS ↑ by 0.0000 x 0.0002 i.e. by  0 

Hence, for d1  = 3.692 ,    N (d1) = 0.999888 + 0 = 0.999888  

Calculation of N(d2) :  

                For d2  = 3.66,  N(d2)  = 0.9999 

                For d2  = 3.67,  N(d2)  = 0.9999 

When LHS ↑ by 0.01,   RHS ↑ by 0 

When LHS ↑ by 1,       RHS ↑ by 0 

When LHS ↑ by 0.002, RHS ↑by 0.000x 0.002 i.e. by  0 

Hence, for d2 = 3.662,    N (d2) = 0.999874 + 0 = 0.999874 

 

Value of ECO =(110x0.999888)–100 x e
-0.06 x 0.25 x 0.999874 = Rs.11.49 

 

Q .No. Q .No. Q .No. Q .No. 125125125125 Using the BS model, find the value of ECO, assuming r= 6% p.a. cc 

maturity period 3 months. Spot price Rs.90, Exercise Price Rs.100, Annual volatility 

= 6%. 

    

AnswerAnswerAnswerAnswer          ln(90/100) = ln (0.90)   =  -0.1054 

    

         -0.1054 + [0.06 +0.50(0.06)2] x 0.25       

d1   = --------------------------------  

                   0.06 x 0.50                                       

           -0.08991 

     = ----------  =  - 2.997 

             0.03 

 d2  =    d1 – (SD . √ t)  = -2.997 – (0.03)   = -3.027 
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Calculation of N(d1) :  

                For d1 = -2.99  N(d1) = 0.0014 

                For d1 = -3.00  N(d1) = 0.0013 

                 

When LHS ↓ by 0.01,   RHS ↓ by 0.0001 

When LHS ↓ by 1,       RHS ↓ by 0.01 

When LHS ↓ by 0.007, RHS ↓ by 0.01 x 0.007 i.e. by   0.00007 

Hence, for d1 = -2.997,    N (d1) = 0.0014 – 0.00007 = 0.001393 

 

Calculation of N(d2) : : : :     

                For d2 = -3.02,  N(d2)  = 0.0013 

                For d2 = -3.03,  N(d2)  = 0.0012 

                 

When LHS ↓ by 0.01,   RHS ↓ by 0.0001 

When LHS ↓ by 1,       RHS ↓ by 0.01 

When LHS ↓ by 0.007, RHS ↓ by 0.01 x 0.007 i.e. by 0.00007 

Hence, for d2 = -3.027,    N (d2) = 0.0013 – 0.00007 = 0.001293 

 

Value of ECO =(90x0.001393)–100 x e
-0.06 x 0.25 x 0.001293 = 0 

                                    

Q. No. 126Q. No. 126Q. No. 126Q. No. 126 The following data relates to ABC Ltd’s shares: Current price per 

share Rs.1800. Price per share in future market – 6 months: Rs.1950. It is 

possible to borrow money in the market @ 12% p.a. Calculate the theoretical 

minimum price of a 6 month forward contract. Explain if any arbitrage 

opportunity exists. (Nov. 2009(Nov. 2009(Nov. 2009(Nov. 2009) 

 

AnsweAnsweAnsweAnswer  

Theoretical price of futures : spot price + carrying cost – Returns 

                                    =1800 + 1800 x .06 – 0 = 1908 

Arbitrage profit can be made by entering into futures sale contract of the share 

@ Rs.1950, maturity 6 months and buying the share at current price of Rs.1800. 

Borrow Rs.1800 @ 12% p.a. for six months  

Purchase one share 

Realization from futures contract after six months = Rs.1950. 

Repay the borrowings along with interest : 1800(1.06) = Rs.1908 

Profit = 1950 – 1908 = Rs.42. 

Q. No. 127Q. No. 127Q. No. 127Q. No. 127    Calculate the price of 3 months PQR futures contract if PQR (FV 

Rs.10) quotes at Rs.220 on NSE and the three months future price quotes at 

Rs.230 and one month borrowing rate is 15% and the expected annual dividend                  

is 25% p.a. payable before expiry. Also examine the arbitrage opportunities.                                                

( Nov. 2008)( Nov. 2008)( Nov. 2008)( Nov. 2008)    
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AnswerAnswerAnswerAnswer    Theoretical Futures price =  spot price + carrying cost – returns    

                                      = 220 + 220x 0.15 x 3/12 – 2.50 = 225.75 

Current market price of the futures is 230. 

For arbitrage gain, the operator should sell the futures and buy on spot.  

 Period  Cash flow 

Sell futures at Rs. 230 0 ------ 

Borrow Rs.220 and 

purchase one share on spot 

0 +230-230  = 0 

Net Receipt on maturity (i) 

on account of futures, (ii) 

sale of share and (iii) 

Dividend 

3 months 

 

 

230 + 2.50 = 232.50 

Payment on maturity  3 months  220 + 220x 0.15 x 3/12 

= 228.25 

Arbitrage gain  3 months  232.50 – 228.25 = 4.25 

Q.No.128 Q.No.128 Q.No.128 Q.No.128 :::: You enter into futures contract of selling an equity index at the rate of 

5820. In the evening when the market closes, the index was traded at 5800 while 

the Index futures were at 5840. We know that the futures are subject to mark-

to- market. Will you be paying or receiving the mark-to-market- money? 

AnswerAnswerAnswerAnswer: We shall be paying the mark-to-money at the rate of Rs.20 per unit of 

index.                                                                                                                           
Q. No.129:  Firm M of Mumbai and Firm C of Calcutta are planning to raise loans of Rs. 100  

each. M can raise loan either at fixed interest of 10% or floating interest of MIBOR + 2%. The 

corresponding rates for C are 11.25 % and MIBOR +4% respectively. M is interested in fixed 

interest while C is interested in floating interest plan. ABC Finance Corporation Ltd brings both 

the firms to a negotiation table and a interest swap is arranged. The benefit of swap is shared 

equally by all three parties i.e. M, ABC and C. Explain the swap.    

AnswerAnswerAnswerAnswer:       Permutations of Borrowings Alternatives 

 M C 

Own Choice  Fixed M based 

Other Permutation M Based Fixed 

 

Permutations of Borrowings Alternatives 

 M C Total cost 

Own Choice  10% M + 4% M + 14% 

Other Permutation M + 2 % 11.25 % M + 13.25% 
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Recommended Borrowings:      M : M+2 %           C : 11,25 % 

 

Savings: 0.75 % 

 

To be shared by: 

Intermediary                     0.25 

M                                     0.25 

C                                     0.25 

Net cost to M:  9.75 

                 C:  M + 3.75 

As per interest swap, the intermediary will require M to borrow on M basis and 

Keshav on fixed interest basis.  

(iii) As per interest swap, the intermediary will pay M+2% to lender 

of M; 11.25 % to the lender of C. Total payment M+13.25 %. 

(iv) The intermediary will receive 9.75 % from M & M+3.75 % from 

C. Total Receipt : M+13.50 % 

Cost:  M: 9.75%     C: M+3.75     

(They have paid interest as per their own choices ( M pays fixed and C pays M 

based) and that too at reduced rates). 

 

Savings to intermediary: (M+13.50) – (M+13.25) = 0.25% 

 

Q. �o.130 A call and put exit on the same stock each of which is exercisable at 

Rs.60. They now trade for : 

Market price of stock or stock index            Rs.55 

Market price of call                                           9 

Market price of put                                           1 

 

Calculate the expiration date cash flow, investment value and net profit from             

(i)  Buy      1.0 call 

(ii) Write    1.0 call 

(iii)Buy       1.0 put 

(iv)Write     1.0 put 

By expiration date stock prices of Rs.50, 55, 60, 65, 70. (May(May(May(May,,,,    2010 MAFA)2010 MAFA)2010 MAFA)2010 MAFA) 

 

AnswerAnswerAnswerAnswer    

Buy one call 

 Spot price on expiration 

50 55 60 65 70 

Investment 

(payment) 

 

9 

 

9 

 

9 

 

9 

 

9 

Expiration date 

cash flow 

 

0 

 

0 

 

0 

 

5 

 

10 

Net profit / Loss Loss 9 Loss 9 Loss 9 Loss 4 Profit 1 

Write one call 
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 Spot price on expiration 

50 55 60 65 70 

Investment 

(receipt)  

 

+9 

 

+9 

 

+9 

 

+9 

 

+9 

Expiration date 

cash flow 

 

0 

 

0 

 

0 

 

-5 

 

-10 

Net profit /Loss Profit 9 Profit 9 Profit 9 Profit 4 Loss 1 

 

Buy one put 

 Spot price on expiration 

50 55 60 65 70 

Investment 

(payment) 

 

1 

 

1 

 

1 

 

1 

 

1 

Expiration date 

cash flow 

 

10 

 

5 

 

0 

 

0 

 

0 

Net profit / Loss Profit 9 Profit 4 Loss 1 Loss 1 Loss 1 

 

Write one put 

 Spot price on expiration 

50 55 60 65 70 

Investment 

(Receipt) 

 

1 

 

1 

 

1 

 

1 

 

1 

Expiration date 

cash flow 

 

-10 

 

-5 

 

0 

 

0 

 

0 

Net profit / Loss Loss 9 Loss  4 Profit 1 Profit 1 Profit 1 

    

Q. �o.131 Mr. A purchased a 3-month call option for 100 shares in XYZ Ltd at a 

premium of Rs.30 per share, with an exercise price of Rs.550. He also purchased 

a 3-month put option for 100 shares of the same company at a premium of Rs.5 

per share with an exercise price of Rs.450. The market price of the share on he 

date of Mr. A’s purchase of options is Rs.500. Calculate the profit or loss that Mr. 

A would make assuming that the market price falls to Rs.350 at the end of 3 

months. (MAY, 2010 SFM)(MAY, 2010 SFM)(MAY, 2010 SFM)(MAY, 2010 SFM)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

        

    AnswerAnswerAnswerAnswer:::: 

Profit / Loss on OptionsProfit / Loss on OptionsProfit / Loss on OptionsProfit / Loss on Options    

 Call Put  Total  

Premium  -30 -5 -35 

Value on Maturity  0 +100 +100 

Total  +65 

    

Total profit = Rs.6,500. 
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SHARE PRICES INDEX NSHARE PRICES INDEX NSHARE PRICES INDEX NSHARE PRICES INDEX NUMBERS  (SHARE INDICES)UMBERS  (SHARE INDICES)UMBERS  (SHARE INDICES)UMBERS  (SHARE INDICES)    

INDEX NUMBER is a statistical method of measuring change (as compared with base 

year) over a period of time. Index number may be simple index number or weighted 

Index number. 

                                                      Current value                                                                                                                   

            Simple  Index number  = --------------------  x 100 

                                                          Base value 

                                             Weighted current value 

Weighted Index number = -------------------------------- x 100 

                                             Weighted base value 

(a) Find simple index number of prices from following data, based on base year 2000  

Year  2000  2001 2002  2003 2004 

Price (Rs) 120 150 180 210 240 

AnswerAnswerAnswerAnswer : Calculation of Index Numbers (Base year : 2000) 

Year Price  Index number 

2000 120 100 

2001 150 (150/120)x100 = 125 

2002 180 (180/120)x100 = 150 

2003 210 (210/120)x100 = 175 

2004 240 (240/120)x100 = 200 

(b) Find weighted index number from the following data, based on base year 2000: 

Year  2000  2001 2002  2003 2004 

Price (Rs) 120 150 180 210 240 

Weight  10  12 14  15  20 

AnswerAnswerAnswerAnswer: Calculation of Weighted Index Numbers (Base year : 2000) 

Year  PRICE  WEIGHT  Index number 

2000 120 10 100 

2001 150 12 [(150x12)/(120x10)]x100 = 150 

2002 180 14 [(180x14)/(120x10)]x100 = 210 

2003 210 15 [(210x15)/(120x10)]x100 = 262.50 

2004 240 20 [(240x20)/(120x10)]x100 = 400 

MAY, 2010MAY, 2010MAY, 2010MAY, 2010 Paper questionPaper questionPaper questionPaper question    ::::    A share price Index is used to monitor and 

measure the share price movements over a period of time as compared to the base 
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year. Share market indexes (also called as indices) are meant to capture the overall 

behaviour of equity markets. A stock market index is created by selecting a group of 

stocks that are representative of the whole market or a specified sector (for example 

– Pharma stocks or IT stocks or Banking stocks) or segment (for example - Large 

cap stocks, Mid cap stocks, small cap stocks) of the market. An Index is calculated 

with reference to a base period and a base index value.                                            

ExampleExampleExampleExample: A small number of shares are listed on a small stock exchange in a small 

country. Five shares, out of the listed shares, are considered to be the 

representative of the stock exchange. Using the date given below, calculate (a) 

simple index numbers, (b) market capitalisation based weighted index numbers and 

(c) free-float based weighted index numbers at the close of 31st Dec. 2006 and    

31st Dec, 2007 based on opening prices of 1st January, 2001 assuming base value to 

be 100. 

Equity shares of  Opening Share 

price 1st 

January,2001 

Closing share 

prices 31st  

Dec. 2006 

Closing share 

prices 31st 

Dec. 2007  

No. of shares 

Girdhari Ltd 210 315 360 10,000 

Banwari Ltd 300 400 450 20,000 

Bihari Ltd 410 600 660  5,000 

Murari Ltd   80 160 200 25,000 

Ras Bihari Ltd  50 80 100 50,000 

Total  1050 1555 1770  

Assume that 40% shares of Girdhari, 45% shares of Bnawari, 50% shares of Bihari, 

20% shares of Murari and 90% shares of Ras Bihari are free-float.                              

AnswerAnswerAnswerAnswer                                                                                                       

Working notes.  

Market capitalization Free float market capitalization 

Opening ‘01 Closing ‘06 Closing '07 Opening ‘01 Closing ‘06 Closing ‘07 

210 x 

10,000 

315 x 10,000 360 x 

10,000 

210 x 

10,000 x 

0.40 

315 x 

10,000 x 

0.40 

360 x 

10,000 x 

0.40 

300 x 

20,000 

400 x 20,000 450 x 

20,000 

300 x 

20,000 x 

0,45 

400 x 

20,000 x 

0.45 

450 x 

20,000 x 

0.45 

410 x 5,000 600 x 5,000 660 x 5,000 410 x 5,000 

x 0.50 

600 x 5,000 

x 0.50 

660 x 5,000 

x 0.50 

  80 x 

25,000 

160 x 25,000 200 x 

25,000  

  80 x 

25,000 x 

0.20 

160 x 

25,000 x 

0.20 

200 x 

25,000 x 

0.20  

 50 x 

50,000 

80 x 50,000 100 x 

50,000 

 50 x 

50,000 x 

0.90 

80 x 50,000 

x 0.90 

100 x 

50,000 x 

0.90 

14,650 22,150 25,900 7,215 10,760 12,640 
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 Simple Index 

Date Value  Index  

1.1.2001 1,050 100 

31.12.06 1,555 (1,555 / 1,050) x 100 = 148.09 

31.12.07 1,770 (1,770 / 1,050) x 100 = 168.57 

Example  Dow Jones Industrial Average (USA) 

 

  Market capitalization Based Index 

Date Value  Index  

1.1.2001 14,650 100 

31.12.06 22,150 ( 22,150 / 14,650) x 100 = 151.19 

31.12.07 25,900 ( 25,900 / 14,650) x 100 = 176.79 

Examples of the method : All index numbers of NSE, for example : 

Nifty 

 

 Free Float  Market capitalization Based Index 

Date Value  Index  

1.1.2001  7,215 100 

31.12.06 10,760 (10,760 / 7,215) x 100 = 149.13 

31.12.07 12,640 (12,640 / 7,215) x 100 = 175.19 

Examples of the method : All index numbers of BSE, for example : Sensex  

 

Sensex and Nifty are two important share indices in India.  

 

Sensex is an index number that measures the relative average change in prices 

of 30 shares listed in the Bombay Stock Exchange Ltd (BSE). The index is 

constructed and announced by the BSE at an interval of every 15 seconds during 

the trading session. (The closing SENSEX on any trading day is computed taking 

the weighted average of all the trades on SENSEX constituents in the last 30 

minutes of trading session). Though the index number measures the ups and 

downs in the prices of only thirty shares listed in BSE, it is considered as the 

representative of Indian Stock market as its constituent stocks represent a 

sample of large, liquid, professionally managed and financially sound private as 

well as public sector companies from various sectors of the economy having a 

track record of fair dealings with their investors. It is calculated on a free-float 

market capitalization methodology. The base year of SENSEX is 1978-79 and the 

base value is 100.  

Nifty tracks the performance of equity share of 50 important companies listed on 

NSE. The companies have been selected from 22 sectors of the economy.  The base 

of the index is the close of prices on November 3, 1995.  The base value of the 

index has been set at 1000. It is based on free float capitalization weighted index the 

methodology of index construction. 
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APPENDIX APPENDIX APPENDIX APPENDIX ----    AAAA    CALCULATION OF VALUE OF NATURALCALCULATION OF VALUE OF NATURALCALCULATION OF VALUE OF NATURALCALCULATION OF VALUE OF NATURAL    LOLOLOLOGGGG    

Three methods of calculation of value of Natural Log 

(a) Using Natural log table 

(b) Using ex/e-x table 

(c) Using ordinary log tables 

 

I Method: Using Natural log tablesI Method: Using Natural log tablesI Method: Using Natural log tablesI Method: Using Natural log tables    

Example Example Example Example 1111    :::: Find the natural log of (a) 0.75 (b) 1.24 (c) 1.0379 (d) 1.2667 

    

AnswerAnswerAnswerAnswer 

(a)(a)(a)(a) ln(0.75)    = -0.2877 

    

(b)(b)(b)(b) ln(1.24)    =   0.2151 

    

(c) (c) (c) (c) ln(1.0379) =? 

ln(1.03)  = 0.0296 

ln(1.04)  = 0.0392 

 For LHS diff. of 0.01, RHS diff. is 0.0096 

For LHS diff. of 1, RHS diff. is 0.96 

For LHS diff. of 0.0079, RHS diff. is: 

                                       (0.96)x 0.0079 i.e. 0.0076 

ln (1.0379) = 0.0296 +0.0076 = 0.03702 

    

(d)(d)(d)(d) ln(1.2667) =? 

ln(1.26) = 0.2311 

ln(1.27) = 0.2390 

For LHS diff. of  0.01, RHS diff. is 0.0079 

For LHS diff. of  1, RHS diff. is 0.79 

For LHS diff. of 0.0067, RHS diff. is : 

                                       (0.79)x 0.0067 i.e. 0.005293 

ln (1.2667) = 0.2311 + 0.005293 = 0.236393 

 

II Method: Using ex/eII Method: Using ex/eII Method: Using ex/eII Method: Using ex/e----x tablex tablex tablex table    

Let ex = y 

then, ln(y) =x 

    

Example 2 Example 2 Example 2 Example 2 : : : :     

Find natural log of (i) 0.2567(ii) 0.3570 (iii)0.2466 (iv) 0.1979 and (v) 4.0960 

 

AAAAnswers nswers nswers nswers     

(i) Consulting the table of values of ex/ e-x, we find : 

0.2567 = e-1.36 

Hence, natural log of 0.2567 = -1.36 

 

(ii) Consulting the table of values of ex/e-x, we find : 

0.3570 = e-1.03 

Hence, natural log of 0.3570 = -1.03 
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(iii) Consulting the table of values of ex/e-x, we find : 

0.2466 = e-1.40 

Hence, natural log of 0.2466 = -1.40 

 

(iv) Consulting the table of values of ex/e-x, we find : 

0.1979 = e-1.62 

Hence, natural log of 0.1979 = -1.62 

 

(v) Consulting the table of values of ex/e-x, we find : 

4.0960 = e1.41 

Hence, natural log of 4.0960 = 1.41 

 

Example 3 Example 3 Example 3 Example 3 ::::  Find the natural log of (a) 0.75 (b) 1.24  using ex/e-x table 

    

Answer Answer Answer Answer     

(a)  (a)  (a)  (a)  ln(0.75) = ?    

e-0.28  = 0.7558 

e-0.29  = 0.7483 

 

0.7558 =   e-0.28   

0.7483 =   e-0.29    

 

For 0.0075 ↓ in LHS, e’s power ↓ by 0.01 

For 1↓ in LHS, e’s power ↓ by 0.01/0.0075 

For 0.0058 ↓ in LHS, e’s power ↓ by (0.01/0.0075)x0.0058 i.e. by 0.0077 

 

= 0.7558 – 0.0058 = e
-0.28-0.0077

    

0.75 = e-0.287686  

ln 0.75 = -0.287686 

 

(b)(b)(b)(b)  ln(1.24) = ? 

e0.21
 = 1.2337 

e0.22
 = 1.2461 

 

1.2337 = e0.21
   

1.2461 = e0.22
   

 

For 0.0124 ↑ in LHS, e’s power ↑ by 0.01 

For 1 ↑ in RHS, e’s power ↑ by 0.01/0.0124 

For 0.0063 ↑ in RHS, e’s power ↑ by  

                                               (0.01/0.0124)x0.0063 i.e. 0.0050806 

 

1.2337 +0.0063 = e0.21+0.0050806 

= 1.24 =   e0.215097
 

ln 1.24 = 0.215097 
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III Method Using ordinary log tablesIII Method Using ordinary log tablesIII Method Using ordinary log tablesIII Method Using ordinary log tables    

 

ln (x) = Ordinary log of x / 0.4343  

 

Example 4Example 4Example 4Example 4:::: Try Example 1 using ordinary log tables 

    

Answer Answer Answer Answer     

(a) : (a) : (a) : (a) : ln(0.75) = ?    

Log 0.75 = -0.1249 

ln 0.75 = -0.1249/0.4343 = -0.2876 

    

(b) (b) (b) (b) ln(1.24) = ? 

Log 1.24 = 0.0934 

ln 1.24 = 0.0934/ .4343 = 0.2151 

    

(c)(c)(c)(c) ln(1.0379) =? 

Log 1.0379 = Log 1.038 = 0.0162 

ln 1.0379 = 0.0162/0.4343  = 0.0373 

    

(d) (d) (d) (d) ln(1.2667) = ? 

Log 1.2667 = Log 1.267 = 0.1028 

ln 1.2667 = 0.1028 / 0.4343 = 0.2367 
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APPENDIX APPENDIX APPENDIX APPENDIX ----BBBB            FINDING THE VALUES OF N(DFINDING THE VALUES OF N(DFINDING THE VALUES OF N(DFINDING THE VALUES OF N(D1111) AND N(D) AND N(D) AND N(D) AND N(D2222))))    

 

For d1 or d2 ≥ 3 : N(d1)  or N(d2) may be taken as 1 ( if table / table value is not 

available ) 

For d1 or d2 ≤ -3 : N(d1)  or N(d2) may be taken as 0 ( if table / table value is not 

available ) 

 

Three types of tables are used for finding the values of N(d1) and N(d2) : 

(a)“Cumulative Distribution Function for the Standard Normal Random Variable” 

table. 

(b)“Area under Standard Normal Probability Distribution” table 

(c) One tail table  

 

“Cumulative Distribution Function for the Standard Normal Random Variable” table.“Cumulative Distribution Function for the Standard Normal Random Variable” table.“Cumulative Distribution Function for the Standard Normal Random Variable” table.“Cumulative Distribution Function for the Standard Normal Random Variable” table.    

 

For positive values of d1 and  d2 , refer to N(d)+ table. (In case of this table, the 

values of N(d) begin from 0.50 and go on increasing up to 1). 

For negative values of d1 and  d2 , refer to N(d)- table.( In case of this table, the 

values of N(d) begin from 0.50 and go down decreasing to 0).  

 

 

 

 

For up to 2 decimal places figures of d1 and d2 , find the values of N(d1) and N(d2) 

directly from the table. For example : 

d1 N(d1) d2 N(d2) 

0.08 0.5319 0.87 0.8078 

0.78 0.7823 1.98 0.9761 

1.23 0.8907 0.01 0.5040 

- 0.08 0.4681 -0.96 0.1685 

-0.78 0.2177 -0.10 0.4602 

-1.23 0.1093 -0.12 0.4522 

 

For more than 2 decimal places figures of d1 and d2 ,  the values of N(d1) and N(d2) 

may be interpolated with the help of values of nearby figures of d1 and d2. 

 

Example (1Example (1Example (1Example (1)))) : d1 = 0.1801.  Find N(d1). 

 

Calculation of N(d1) :  

                For d1  = 0.18,  N(d1)  = 0.5714 

                For d1  = 0.19,  N(d1)  = 0.5753 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0039 

When LHS ↑ by 1,     RHS  ↑by 0.39 

When LHS ↑ by 0.0001, RHS ↑ by 0.39x.0001 i.e.  by   0.000039 
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Hence, for d1  =  0.1801,    N (d1) = 0.5714 + 0.000039 = 0.571439 

 

Example (2)Example (2)Example (2)Example (2) : d2 = 0.4301.  Find N(d2). 

 

Calculation of N(d2) :  

                For d2  = 0.43,  N(d2)  = 0.6664 

                For d2  = 0.44,  N(d2)  = 0.6700 

                 

When LHS ↑ by 0.01, RHS ↑ by 0.0036 

When LHS ↑ by 1,     RHS ↑ by 0.36 

When LHS ↑ by 0.0001, RHS ↑ by 0.36x.0001 i.e.  by      0.000036 

 

Hence, for d2  =  0.4301,    N (d2) = .6664 + 0.000036 = 0.666436 

 

“Area under Standard Normal Probability Distribution” table“Area under Standard Normal Probability Distribution” table“Area under Standard Normal Probability Distribution” table“Area under Standard Normal Probability Distribution” table    

    

In this case, only one table is there. This table is to be used for both positive and 

negative value of d1 and d2. 

 

For positive figures of d1 and d2 : 

For up to 2 decimal places figures of d1 and d2 ,  the values of N(d1) and N(d2) are 

“0.50 + the values given in the table”. For example : 

 

d1 N(d1) d2 N(d2) 

0.08 0.50+0.0319= 0.5319 0.87 0.50+0.3078=0.8078 

0.78 0.50+0.2823= 0.7823 1.98 0.50+0.4761=0.9761 

1.23 0.50+0.3907= 0.8907 0.01 0.50+0.0040=0.5040 

 

For more than 2 decimal places figures of d1 and d2 ,  the values of N(d1) and N(d2) 

may be interpolated with the help of “0.50 + table value” of nearby figures of d1 and 

d2. 

 

 Example (1) d1 = 0.6575. Find (d1). 

  

 

Calculation of N(d1) :  

                For d1  = 0.65,  N(d1)  = 0.50 +0.2422 = 0.7422 

                For d1  = 0.66,  N(d1)  = 0.50 +0.2454 = 0.7454 

                 

When LHS ↑ by 0.01,      RHS ↑ by 0.0032 

When LHS ↑ by 1,           RHS ↑ by 0.32 

When LHS ↑ by 0.007, RHS ↑ by 0.32x.0075 i.e.  by      0.0024 

 

Hence, for d1  =  0.6575,    N (d1) = 0.7422 + 0.0024 = 0.7446 

 

Example (2) d2 = 0.4843. Find N(d2). 

A
U

D
IT

N
C

A
.C

O
M

www.auditnca.com

www.auditnca.com


                                                                                                                                     118

 

Calculation of N(d2) :  

                For d2  = 0.48,  N(d2)  = 0.50 +0.1844 = 0.6844 

                For d2  = 0.49,  N(d2)  = 0.50 +0.1879 = 0.6879 

                 

When LHS ↑ by 0.01,        RHS ↑ by 0.0035 

When LHS ↑ by 1,             RHS ↑ by 0.35 

When LHS ↑ by 0.0043,   RHS ↑ by 0.35x.0043 i.e.  by      0.001505 

Hence, for d2  =  0.4843,    N (d2) = 0.6844 + 0.001505 = 0.685905 

    

One Tail TableOne Tail TableOne Tail TableOne Tail Table    

    

For negative values of d1 and d2, follow exactly same way as that of “Cumulative 

Distribution Function for the Standard Normal Random Variable” table. 

 

For + values of d1 and  d2  :  

 

For up to 2 decimal places figures of d1 and d2 ,  the values of N(d1) and N(d2) are “1 

- the values given in the table”.  

 

For more than 2 decimal places figures of d1 and d2 ,  the values of N(d1) and N(d2) 

may be interpolated with the help of “1 - table value” of nearby figures of d1 and d2. 
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THEORETICAL ASPECTS 

Q. No. 132.Q. No. 132.Q. No. 132.Q. No. 132. What is a derivative? Explain briefly the recommendations of the LC 

Gupta committee on the derivatives. (May, 2003) (NOV. 2007)(May, 2003) (NOV. 2007)(May, 2003) (NOV. 2007)(May, 2003) (NOV. 2007)                                                                                                                                                                                                        

AnswerAnswerAnswerAnswer    

The value of a derivative is entirely dependent on the value of its underlying asset. 

Suppose a person buys Reliance equity call option contract (on 1st June, 2005), under 

this contract he has the right of buying Reliance shares @ Rs.3000 on 25th April 

2008;   the value of this contract will rise and fall as the spot price of Reliance equity 

share rises or falls. Should the spot price of Reliance equity rise, the value of this 

option will rise and vice versa. (Remember that value of option cannot be negative) 

 

A derivative is in essence a ‘claim’ on the underlying asset at a pre-determined price 

and at a pre-determined future date/ period. Forwards, futures and options are three 

common derivative instruments.  

Swaps are private arrangements between two parties to exchange cash flows in 

future according to a pre-determined formula. (Swaps are generally arranged by the 

intermediaries like banks). The two commonly used swaps are: 

 

(I) Interest swap – In interest swap, two parties agree to pay each other’s 

interest obligation for there mutual benefits. 

(II) Currency swaps – These contain swapping both principal and interest 

between the parties, with cash flows in one direction being in a different 

currency than those in opposite direction. Currency swaps are regarded 

as combination of forward contracts. 

 

 

Functions of Derivative Markets : 

(1) They help in transferring risk from risk-averse people to risk- oriented 

people. 

(2) They help in discovery of future prices. 

(3) They increase the volume traded in markets because of participation of 

risk-averse people in great numbers, 

(4) They increase savings and investments in the long-run. 
 

In November 1996, SEBI appointed a committee under the chairmanship of     Prof. 

L.C. Gupta to develop appropriate framework for derivatives trading in India. The 

report of the committee was accepted in May, 1998. One important recommendation 

of the committee was that derivatives should be declared as ‘securities’.  

 

Other important recommendations of the committee: 

(1) The committee strongly favored the introduction of financial derivatives in 

order to provide the facility for hedging. 

(2) The committee recommended three types of derivatives – equity 

derivatives, interest rate derivatives and currency derivatives.  
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(3) The committee recommended both futures and option derivatives. The 

committee favored the introduction of derivatives in phased manner so 

that all concerned may understand the complexities involved in derivative 

trading. Beginning may be made with stock index futures. 

(4) The committee recommended two levels of regulations over the derivative 

trading – stock exchange level regulations and SEBI level regulations. 

(5) The SEBI should ensure that derivative trading is totally disciplined. 

(6) The committee opined that the entry requirements for brokers for 

derivative markets should be more stringent than for cash market not only 

in terms of Capital adequacy requirements but also knowledge 

requirements in the form    of mandatory passing of a certification 

programmed by brokers and sales persons. 

(7) The mutual funds may be allowed use of derivative trading only for 

hedging and not for speculation. 

(8) SEBI should a Derivative cell, a Derivative advisory committee and a 

Research wing. 

Q. No133Q. No133Q. No133Q. No133(i) What are derivatives? 

(ii) Who are the users and what are the purposes of use? 

(iii) Enumerate the basic differences between cash and derivatives market. (Nov. (Nov. (Nov. (Nov. 

2007)2007)2007)2007) 

    

AnswerAnswerAnswerAnswer    

(i)(i)(i)(i) A derivative is in essence a ‘claim’ on the underlying asset at a pre-

determined price and at a pre-determined future date/ period. The 

underplaying asset may be share, share index, currency or commodity like 

gold, crude oil etc. 

The value of a derivative is entirely dependent on the value of its underlying 

asset. Suppose a person buys Reliance equity call option contract (on 1st June, 

2005), under this contract he has the right of buying Reliance shares @ Rs.3000 

on 25th April 2008;   the value of this contract will rise and fall as the spot price 

of Reliance equity share rises or falls. Should the spot price of Reliance equity 

rise, the value of this option will rise and vice versa. (Remember that value of 

option cannot be negative) 

 

Forwards, futures and options are three common derivative instruments.  

(ii) (ii) (ii) (ii) Broadly, there are three users of the derivatives: 

(a)(a)(a)(a) Hedgers Hedgers Hedgers Hedgers ––––    those who want to hedge their risks.  

(b)(b)(b)(b) Speculators :Speculators :Speculators :Speculators : they use the derivatives for making speculation gains. 

(c)(c)(c)(c) Arbitragers:Arbitragers:Arbitragers:Arbitragers: they try to make gains arising out of market inefficiencies.  
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(iii) (iii) (iii) (iii)  

Cash mCash mCash mCash market arket arket arket     Derivative marketDerivative marketDerivative marketDerivative market    

Full payment for the asset purchased is 

required. 

Either margin or option premium is to 

be paid (which is only a small fraction 

of the value of the underlying asset) 

No mark-to-market system Mark-to-market is required in case of 

futures. 

This market is for users or investors. This market is for hedgers, speculators 

and arbitragers. 

Transactions re generally delivery 

based. 

Transactions are generally cash 

settled. 

The underlying assets are tangible 

assets. 

In some cases the underlying assets 

are intangible assets like share index. 

There is no concept of market lot.  There is the concept of market lot ( 

also refereed as contract size) 

While purchasing in this market, one 

has to consider his payment capacity, 

besides the consideration of risk 

bearing capacity. 

While entering in this market, one has 

to consider his risk bearing capacity. 

Q. No. 134Q. No. 134Q. No. 134Q. No. 134: : : : Write short note on Options.    (Nov. 2002)(Nov. 2002)(Nov. 2002)(Nov. 2002)                                                                                                                                                                                                                        

AnswerAnswerAnswerAnswer                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

An option is a contract that gives its owner the right (but not the obligation) to buy or 

to sell an underlying asset (for example, share of a company, foreign currency etc.)  

on or before a given date at a fixed price (this fixed price is called as Exercise price, 

it is also called as Strike price).                                                                                                                                                                                                                                                                                                                                                                                                    

Call option gives the buyer of the option the right (but not the obligation) to buy a 

currency or share.    

Put option gives the buyer of the option the right (but not the obligation) to sell a 

currency or share.    

European option An option that can be exercised on the specific date. 

 

American Option: An option that can be exercised on any date up to the expiry date. 

 

 There are two parties in an option contract: 

 

(i) Option writer or option seller – he gives the option to the other party. In the above 

example, A is option writer. He receives the option premium or option price from the 

other party. In the above example Rs.700 is option premium or option price. 
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(ii) Option owner or option holder – he gets “the option” or “the right (but not the 

obligation)” from the option writer against payment of “option premium” or “option 

price”. In the above example, B is option owner. 

 

In-the-money option: An option is said to be “In-the-money” when it is 

advantageous to exercise it. 

 

Out-of-the money option: An option is said to the “Out-of-the-money” when it is 

disadvantageous to exercise it. (Naturally, is this situation, the option owner won’t 

exercise it.) 

 

At-the-money option: If the option holder does not lose or gain whether he 

exercises his option or not, the option is said to be at- the- money. (White solving 

questions in the examination, it is assumed that if the option is at the money, it is not 

exercised by its owner). 

Value of Call option (to its owner) at expiration:  

Max (Spot price-Strike price, 0) 

Value of put option (to its owner) at expiration: 

Max (Strike price- Spot price, 0) 

Q. �o.135: Distinguish between intrinsic value and Time value of the option. (�ov. 2004 

, May 2006)                                                                                                                                         

Answer    

Let’s understand the concept with the help of an example. Suppose, the spot price is 

Rs. 300. Three months call option (with a strike price of Rs.270 is being quoted in 

the market at a price of Rs.37.99). Mr. X is interested in buying one share. (He wants 

to gift this share to some one after three months).  He is considering two 

alternatives.  Under the first alternative, he will pay Rs.300 today, buy one share 

today and gifts it after three months from today. Under the second alternative, he 

can purchase a call at a strike price of Rs.270. Mr. X will have two savings (i) he 

shall be paying thirty rupees less and (ii) there shall be a savings of interests 

because a major part of price (i.e. Rs.270) shall be payable after three months 

(instead of today).   

The first saving is referred as intrinsic value. Intrinsic value is the difference    

between spot price and strike price. The intrinsic value of an option reflects the 

effective financial advantage which would result from the immediate exercise of that 

option.    In this example, Rs.30 is intrinsic value. 

 Call Put  

Strike price < spot price Intrinsic value >0 Intrinsic value = 0 

Strike price > spot price Intrinsic value = 0 Intrinsic value > 0 

Strike price = spot price Intrinsic value = 0 Intrinsic value = 0 

 

The second saving is referred as extrinsic value (it is also refereed as time    value) of 

the option. It is equal to total value of the option minus intrinsic value of the option. 

In this example, the extrinsic value is Rs.7.99. If intrinsic value is zero, the total 
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value of the option is extrinsic value. It depends upon the remaining lifespan of the 

option, the volatility and the interest rates. 

 

Q. No.136Q. No.136Q. No.136Q. No.136: : : : What are stock futures? What are the opportunities offered by stock 

futures? How are stock futures are settled ?    (May, 2007)(May, 2007)(May, 2007)(May, 2007)    

    

AnswerAnswerAnswerAnswer    

A stock ‘futures’ contract is a contract to buy or sell on the ‘stock exchange’ a 

standard quantity of a share at a future date at the price agreed to between the 

parties to the contract.  These are standardised contracts that are traded on the 

share markets. Stock futures are trade in India on BSE and NSE. BSE allows futures 

trading in about 80 shares. The number is 119 in case of NSE.   

� All futures mature on the last Thursday of the month.  At a time 3 series of futures 

are traded in the market.  
There are three important features of the Stock futures: 

(i) Exchange traded 

(ii) Standard maturities (Last Thursday of near month/ last Thursday of next 

month/ last Thursday of distant month) 

(iii) Standard quantity (for example, the stock futures contract of Reliance Ind. 

Ltd can be entered into for 75 equity shares or multiples there of) 

 

Opportunities offered by Stock Futures: 

(I) Stock futures are used for hedging the risk arising out of investment in 

cash segment of the stock exchange. 

(II) Speculation gains (by taking the risk of speculative loss) can be made.  

(III) Arbitrage gain can be made by combing the futures market transactions 

with cash market transactions or options. 

    

Settlement of stock futures: Settlement of stock futures: Settlement of stock futures: Settlement of stock futures: Stock futures are cash settled. No delivery is made. 

Delivery based settlement was recommended by LC Gupta committee on the 

derivatives. The recommendation has not been implemented so far.                               

Profits / losses of future contracts are paid / recovered over everyday at the end of 

trading day, a practice called marking to market. These profits/ losses are calculated 

on the futures prices at the close of the trading day. 

 

No mark- to market is done on the settlement day. The settlement is done on the 

basis of futures closing price on previous trading day and the closing spot price on 

the day of settlement. 

Q. �o.137: Write a short note on mark to the market. (�ov. 2003)                                                

Answer    

Mark-to-market is one of the important features of the futures contracts. Under this 

feature, the prices of the future contracts are marked to the market on daily basis. 

This daily settlement feature can best be illustrated with an example: 
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After the futures contract has been entered into, on the evening of each working day, 

profit/loss of each party is calculated on the basis of closing price of the futures 

contract. The party which has suffered loss has to make good the loss and the party 

which has gained will receive the amount.  

 

Suppose on Monday, Harry enters into a futures contract of purchasing 1,25,000/- 

Swiss Franks (SF) at the rate of SF 1 = USD 0.75.  This contract is to mature on 

Thursday. On Monday, at the close of trading, the Thursday maturing futures prices 

were $ 0.755. Harry has gained on account of price fluctuation as the price of what 

he has purchased has gone up. He will receive the gain i.e. 125000X0.005 i.e.  $625. 

In fact, on Monday evening three steps will be taken: 

 

((i) Harry receives a gain of $ 625. 

(ii) The original Futures contract will be cancelled 

(iii) A new futures contract will be entered into. Under the new futures contract 

Harry will be required to buy 125000SFs @ 0.755$ 

 

At the close of trading on Tuesday & Wednesday, the future prices are $ 0.755, @ 

0.745 & 0.795.On Tuesday Harry pays $1250 and on Wednesday he receives $6250 

under the mark to market system.   

 

No mark- to market is done on the settlement day. The settlement is done on the 

basis of futures closing price on previous trading day and the closing spot price on 

the day of settlement. Suppose on the Thursday the closing spot price was $0.805. 

Harry will receive $1250 as the final settlement.  

 

Table showing cash flows of Harry : 

Day Cash flows 

Monday + $  625 

Tuesday  - $1,250 

Wednesday +$6,250 

Thursday +$1,250 

Total  + $ 6875 

 

Harry entered into the futures transaction for speculation – he  pocketed  the profit 

of $ 6,875                                          

Daily settlement reduces the chance of default on a futures contract. As the changes 

in the value of the underlying asset are recognized on each trading day, there is no 

accumulation of loss; the incentive to default is reduced. There is extremely low rate 

of default in futures market and the credit for this goes to the mark-to-market. 

Q. No. 138Q. No. 138Q. No. 138Q. No. 138: Write a short note on Interest rate derivatives in India....    

Answer Answer Answer Answer     

Interest rate derivatives in India have their origin in the recommendations of Prof. LC 

Gupta Committee, appointed by SEBI, on derivatives. SEBI, in consultation with 
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Government of India and RBI, introduced Interest rate futures in India. The options 

may be introduced in due course. 

 

An interest rate futures contract is essentially a contract to buy or sell an interest 

rate exposure at an agreed rate for settlement on a pre-determined future date. 

Payoffs on interest rate derivatives are linked to the underlying interest rate 

prevailing on the agreed future date. Interest rate futures are traded on National 

Stock Exchange. These are allowed only on a 10- year notional bond. The 

mechanism of mark to market is also applicable on interest futures. The minimum 

notional amount of the futures is Rs.200000.  

Introduction of interest rate futures will help institutions like provident funds, 

insurance companies, banks and Corporate to hedge them against interest rate 

volatility.  

 

Q. NoQ. NoQ. NoQ. No139139139139: Write a note on convergence principle. 

Answer Answer Answer Answer     

The term is used with reference to derivative “Futures”. As per this principle, the 

price of a futures contract at the time its maturity must be equal to the spot price of 

the underlying asset at the time of maturity. The logic for this is that, on its maturity, 

a futures contract is essentially a spot asset. A spot price is a price for immediate 

delivery. A futures contract, on its maturity, is also for immediate delivery. Thus, 

since the underlying asset for spot and futures is the same and there is no time 

difference between the two, it follows that the prices should be equal. 

 

As per this principal, convergence should occur only at the time of maturity. Prior to 

maturity, the spot and futures prices would not be equal. The reason is, though the 

underlying asset is same, the spot and futures price should not be same since there 

is clearly a time difference between the two.  The spot contract calls for immediate 

delivery while the futures contract requires the delivery at a future date. This time 

difference brings the net carrying cost into play, which creates a gap between the 

spot and futures prices. However, as the time passes by and futures contract 

approaches the maturity, the net carrying cost would be reduced, thereby reducing 

the difference in prices. At maturity, the net carrying cost for the futures will be 

zero. Hence, the futures price equals the spot price. 

    

Q.No.Q.No.Q.No.Q.No.140140140140 : Write a note on Swaption.    (Swap options)    (May 2010)(May 2010)(May 2010)(May 2010)    

    

AnswerAnswerAnswerAnswer    

A swaption is an option on an interest rate swap i.e. it is an option to enter in to 

an interest swap. The option buyer pays up front premium and in return gets a 

right but not the obligation to enter into an interest swap agreement on a specific 

future date. For example, A Ltd and X bank enter into swaption on 1st April 2007; 

A Ltd pays premium and in return gets a right ( not the obligation ) to enter into 

an interest swap agreement with B Ltd on 1st June, 2007 ( the specific date). The 

swaption agreement will specify whether the buyer of the swaption ( the party 

which pays premium) will be a fixed-rate receiver or a fixed-rate payer. The 
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writer of the swaption (the party which receives premium) becomes the 

counterparty to the swap if the buyer exercises the option. The swaption market 

is over-the-counter market i.e., swaptions are not traded on any exchange.  

 

Swaptions are of two types : 

 

(iii) If the option is exercised, the buyer of swaption ( the party which pays 

premium) will pay fixed interest rate ( decided at the time of entering 

into swaption contract; in this example, on 1st April, 2007) and will 

receive interest, from the other party of the swaption contract, at 

floating rate( the rate prevailing two days before the specific future 

date, in the example on 29th May, 2007). The interest calculations will 

be calculated on notional amount and the payments would be on net 

basis. 

(iv) If the option is exercised, the buyer of swaption ( the party which pays 

premium) will pay floating  interest ( the rate prevailing two days 

before the specific date, in the example on 29th May, 2007). and will 

receive, from the other party of the swaption contract, fixed interest 

rate ( decided at the time of entering into swaption contract; in this 

example, on 1st April, 2007). The interest calculations will be 

calculated on notional amount and the payments would be on net basis. 

 

Example : Suppose today is 1st  April 2007, A Ltd. decides that it will borrow 

Rs.10,00,000 on 1st June 2007 for a period of three months. Today the fixed 

interest is 10% p.a. A Ltd enters into a swaption contract with X Bank and pays a 

premium of Rs.5000. A Ltd apprehends increase in interest rates and specifies 

that. If the option is exercised, it will pay fixed and receive floating. On 29th May 

2007 the floating rate for three months borrowings is “MIBOR + 2” pa. and,  on 

that date,  MIBOR is 9 %. On 1st Sept,2007 A is entitled to receive 11 % and 

supposed to pay 10 % i.e. A Ltd will exercise the option and receive 1% of 

Rs.10,00,000 i.e. Rs.10,000 from X bank. Suppose on 29th May, 2007, MIBOR is 

7%, the option won’t be exercised and there will be no cash flows between the 

two parties. 

The swaption provides  protection to its buyer from unfavourable interest rates 

movements; the buyer is also able to benefit from favourable movements. 

    

Q. No.141: Q. No.141: Q. No.141: Q. No.141: Why stock index futures are more popular over stock futures in India? 

(May, 2010)(May, 2010)(May, 2010)(May, 2010)    

    Answer : Answer : Answer : Answer :     

The reasons for more popularity of stock index futures over stock futures are as 

follows: 

(i) Hedging : Index futures are used for hedging the portfolios. 

Stock futures are not suitable for this purpose. Stock index 

futures are quite popular among the FIIs for hedging their 
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portfolios. Stock Index Futures are described as insurance of 

the portfolios. 

(ii) Stock index futures are difficult to be manipulated as 

compared to individual stock prices, more so in India, and 

the possibility of cornering is reduced. This is partly 

because an individual stock has a limited supply which can 

be cornered. 

(iii) Stock index, being an average, is much less volatile than 

individual stock prices. Margin requirements in the case of 

index futures than in the case of derivatives on individual 

stocks. The lower margins will induce more players to join 

the market. 

(iv) Stock Index futures are more accurately priced because 

their large volumes. 
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