
Solutions to Chapter 18 – Derivatives & Risk Management
18-1
Call option’s market price = $7; Stock’s price = $30; Option exercise price = $25.

a.
Exercise value = Current stock price - Exercise price

               = $30 - $25

               = $5.00.

b.
Premium value = Option’s market price - Exercise value

              = $7 - $5

              = $2.00.

18-2
a.
The value of an option increases as the stock price increases, but by less than the stock price increase.

b.
An increase in the volatility of the stock price increases the value of an option.  The riskier the underlying security, the more valuable the option.

c.
As the risk-free rate increases, the option’s value increases.

d.
The shorter the time to expiration of the option, the lower the value of the option.  The option’s value depends on the chances for an increase in the price of the underlying stock, and the longer the option has to go, the higher the stock price may climb.

Therefore, conditions a, b, and c will cause an option’s market value to increase.

18-3
P = $15; X = $15; t = 0.5; kRF = 0.10; (2 = 0.12; d1 = 0.32660;

d2 = 0.08165; N(d1) = 0.62795; N(d2) = 0.53252; V = ?

Using the Black-Scholes Option Pricing Model, you calculate the option’s value as:

V = P[N(d1)] - 
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  = $15(0.62795) - $15e(-0.10)(0.5)(0.53252)

  = $9.4193 - $15(0.9512)(0.53252)

  = $9.4193 - $7.5982

  = $1.8211 ( $1.82.

18-4
Option’s exercise price = $15; Exercise value = $22; Premium value = $5; 
V = ? P0 = ?

Premium = Market price - Exercise value

     $5 = V - $22

      V = $27.

Exercise value = P0 - Exercise price

           $22 = P0 - $15

            ADVANCE \r2P0 = $37.

18-7 a.
The current exercise value of the call option is max(0, $60 - $55) = $5.  Since the market value of the option is $9.29, the premium associated with the call is $4.29.  The current exercise value of the put option is max(0, $55 - $60) = $0.  Since the market value of the option is $3.06, the premium associated with the put is $3.06.

b.
Remember, that the options will only be exercised if they yield a positive payoff.  In this case, the put option will not be exercised.  In addition, the initial investments for the options will be the market values of the options.  The returns under each of the scenarios are summarized below:

Investment
Returns
Own stock
[($70 - $60)/$60]
= 16.67%.
Buy call option
[($70 - $55)/$9.29] - 1
= 61.46%.
Buy put option
[($0)/$3.06] - 1
= -100%.
c.
In this case, the call option will not be exercised.  The returns under each of the scenarios are summarized below:

Investment
Returns
Own stock
[($50 - $60)/$60]
= -16.67%.
Buy call option
[($0)/$9.29] - 1
= -100%.
Buy put option
[($55 - $50)/$3.06] - 1
= 63.40%.
d.
Recall, that the stock price is expected to be either $50 or $70, with equal probability.  If Audrey buys 0.6 shares of stock and sells one call option, her expected payoffs are:

Ending price
(
0.60
=
Ending stock value
Ending option value

      $50
(
0.60
=
       $30
        $ 0

      $70
(
0.60
=
       $42
        $15

Audrey’s investment strategy would yield a payoff of $30 - $0 = $30, if the ending stock price is $50.  Her strategy has a payoff of $42 - $15 = $27, if the ending stock price is $70.  This is not a riskless hedged portfolio.

e.
Recall, that the stock price is expected to be either $50 or $70, with equal probability.  If Audrey buys 0.75 shares of stock and sells one call option, her expected payoffs are:

Ending price
(
0.75
=
Ending stock value
Ending option value

      $50
(
0.75
=
      $37.50
        $ 0

      $70
(
0.75
=
      $52.50
        $15

Audrey’s investment strategy would yield a payoff of $37.50 - $0 = $37.50, if the ending stock price is $50.  Her strategy has a payoff of $52.50 - $15 = $37.50, if the ending stock price is $70.  Since her payoff is guaranteed to be $37.50, regardless of the ending stock price, this is a riskless hedged portfolio.
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