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KFUPM, Department of Mathematics

Kroumi Dhaker, Term 232

1 Exercise

Consider a 1-year European option call on a non-dividend paying stock, where
e The stock price is currently 50,
e The strike price is 55,
e The stock price at the end of the year is 40 or 60,
e 7 =0.05.

Then, the neutral-risk probability is
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2 Exercise

Consider a 1-year European option call on a non-dividend paying stock, where
e The stock price is currently 50,
e The strike price is 55,
e The stock price at the end of the year is 40 or 60,
e 7 =0.05.

Then
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3 Exercise

In a one-period binomial tree for stock prices, you are given:
e The period of the tree is 6 months.
e Sy is the initial price of the stock.
e The price of the stock may be 0.85j or 1.25; at the end of the period.

Determine the volatility of the stock price.
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4 Exercise

Assume a binomial tree based on forward prices is used. Let w = eoVh, Then, the risk-neutral probability

is
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5 Exercise

A 3-month put option on stock is modeled as a binomial tree, where

e The stock price is 75

e The strike price is 80 S = ‘_'(5 ) K: 80 ) l" - ‘1{7’

e 7 =10.08
e 0 =0.02
e 0=0.3

Determine the premium of the put option.
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6 Exercise

Future prices of a stock are modeled with a 1-period binomial tree based on forward prices, where period being

1 year. You are given:
e The stock price is 30.
e The continuously compounded risk-free interest rate is 5%.
e The stock pays no dividends.
e 0 =0.25.

e For a European call option on the stock expiring in one year, the replicating portfolio has 0.9 shares of
stock.

Determine the premium of the call option.
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7 Exercise

For a 1-year European call option on a non-dividend paying stock, a 1-period binomial tree is constructed.

You are given:

e The stock price is 45.

e The tree has u = 1.2 and d = 0.8. h_:i,s g-:o}‘ S:L{E

e The continuously compounded risk-free interest rate is 4%. 0 L,
‘s = - r=0.
e A replicating portfolio has 0.5 shares of stock. /LL = 4 2) d - 0 ' 8 ) r
Determine the strike price of the option. A S O , b
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8 Exercise

You are given:
e The price of a stock is $70.
e The stock pays continuous dividends at the annual rate of 8%.
e The continuously compounded risk-free interest rate is 4%.
e A l-year American put option on the stock has a strike price of $69.

Determine the lowest possible price for this put option.
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9 Exercise

An American call option has a strike price of $50. The risk-free rate is 5%. There are 2 months left to expiry.
The present value of dividends over the 2-month period is D.
Determine the lowest value of D such that exercising the option early could be rational.
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10 Exercise
A stock is about to pay a dividend. You are given:
e The stock’s current price is 110.
e The stock pays dividends of 2 quarterly.
e The continuously compounded risk-free rate is 0.05.

A European call option on the stock expiring in 4 months with strike price 100 is worth 11.54. A European
put option with the same conditions is worth 3.87. Then, the component "value of interest" of the European
call option is
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11 Exercise
For stocks without dividends, an American put option is necessarily worth the same as a European put option.
(a) True

(b) False
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12 Exercise

For a non-dividend paying stock with price 21, we have
e The continuously compounded risk-free interest rate is 4%.
e A European 3-month put option with strike price 20 costs 1.00.
e A European 6-month put option on the stock with strike price 20.30 costs 0.90.

Assume you sell the 3-month put option and buy 6-month put option. If the stock price is 19 at 3 months and
21 after 6 months, determine your net profit.

(a) 0.801
6 Y, 2
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(e) 1.201
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13 Exercise
e A 1-year European call with strike 40 costs 10.
e A 1-year European call with strike 45 costs 4.

e The continuously compounded risk-free interest rate is 0.08.

4
Assume you buy one 45-strike call and sell 3 40-strike calls. After one year, the stock price is 46. Determine

your net profit.
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14 Exercise

A stock’s price is 45. The stock will pay a dividend of 1 after 2 months. A European put option with a strike
of 42 and an expiry date of 3 months has a premium of 2.71. The continuously compounded risk-free rate is

5%. Determine the premium of a European call option on the stock with the same strike and expiry.
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15 Exercise

You are given:
(i) The spot exchange rate for dollars to pounds is $1.4.
(ii) The continuously compounded risk-free rate for dollars is r = 5%.
(iii) The continuously compounded risk-free rate for pounds is r, = 8%.

A 9-month European put option allows selling 1 pound at the rate of $1.50. A 9-month dollar denominated
call option with the same strike costs $0.0223. Determine the premium of the 9-month dollar denominated

put option.
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16 Exercise

Determine which of these graphs represents the payoff diagram for 40-50 bear spread at the time of expiration

of the options.
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17 Exercise

Consider a box spread consisting of the following 1-year European options: a long call and short put with
strike price $40 and a short call and a long put with strike price $60. The continuously risk-free rate is 4%.

What is the price of this box spread.

(a) 12.22

(b) 15.22

d

)
(c) 17.22
(d) 19.22
)

(e) 21.22
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18 Exercise

Determine which of the following strategies creates a ratio spread, assuming all options are European with the

same expiration date.
(A) Buy a one-year call,
(B) Buy a one-year call,
(C) Buy a one-year call,
(D) Buy a one-year call,

(E) Buy a one-year call,

and sell a three-year call with the same strike price

and sell a three-year call with a different strike price
and buy three one-year calls with a different strike price
and sell three one-year puts with a different strike price

and sell three one-year calls with a different strike price

18



19 Exercise

The PS index has the following characteristics:
e One share of the PS index currently sells for 1,000.
e The PS index does not pay dividends.

Sam wants to lock in the ability to buy this index in one year for a price of 1,025. He can do this by buying or
selling European put and call options with a strike price of 1,025. The annual effective risk-free interest rate
is 5%. Determine which of the following gives the hedging strategy that will achieve Sam’s objective and also

gives the cost today of establishing this position.

(A) Buy the call and sell the put, receive 23.81
(B) Buy the call and sell the put, spend 23.81
(C) Buy the put and sell the call, receive 23.81
(D) Buy the put and sell the call, spend 23.81

(E) Buy the put and sell the call, no cost
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20 Exercise
For a bull spread with calls, the net payoff is S — Ko when K7 < Sp < Ky

(a) True

(b) False mm ?oﬁ,g% n ST__K4 US\W.V) KAZ"STé' K?_
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