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1. Use the attached information on Qualcomm option prices from the WSJ to do the following exercises (in all cases use the last sale price as the option price):

(i) Set up a Dec 03 bottom straddle with an exercise price of 47.50. Indicate the break-even price and cost of the straddle. In a graph show the profits from the straddle as a function of the stock price at expiration.

Dec03 47.5 c=2.10

Dec03 47.5 p=1.95

Total Cost=4.05

Break even point= 43.45 and 51.55

(ii) Suppose you are long in the Dec 03 47.50 call option. Construct a calendar spread. What is the cost of setting up the calendar spread? 

Sell Nov03 47.5, so call in 1.20

Net cost=2.10-1.20=0.90

(iii) Show how you can set up a butterfly spread by combining the Dec 40, 45 and 50 call options. Present a graph for the profits at expiration.

Buy  1 Dec40 call   7.90

Sell 2 Dec45 Calls –6.80

Buy  1 Dec50 call   1.10
Net Cost            2.20

Break even points=42.20 and 47.80

(iv) Plot the profits at expiration for a bull spread using the Dec 45 and 50 put options. Indicate the break-even price. Indicate the break-even price.

Buy  Dec45 p = 0.90

Sell Dec50 p = 3.20

               2.30

Break even point = 47.70

(v) Plot the profits at expiration for a covered call using the Dec 50 call option. Indicate the break-even price.

Break even point: St=46.60

Dec03 50 call=0.90

(vi) Plot the profits at expiration for a protective put using the Dec 45 put option. Indicate the break-even price.

Break even point = 48.60

Dec 45 p=0.90

2. Consider the following binomial model for the price of a stock at three points in time:  
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The return in the up state (u) is 10 %, the return in the down state, d, is     -9.09%, and the risk-free interest rate is 4%. There are no dividends.

(i) Find the risk-neutral probability (p) of an 'up' state.

             e^(.04)-0.9091 

p =  1.1 – 0.9091   = 0.6899

(ii) At each node find the price of an American call option with a strike price of 95. 

Cuu =Max(121-95,0)=26

Cu = e^(-.04)(0.6899x26+0.3101x5)

C =e^(-.04)x(.6899x18+2+0.3101x3.31) Cdu = 5

13.39


Cd = e^(-.04)(0.6899x5+0.3101x0) 





3.31


Cdd = 0 

t=0 

t=1


t=2

(iii) At the nodes at point 0 and 1 derive the hedge ratio (h) between the stock and the call option. 

h = δ=18.72-3.31 = 0.81         26-5    =1
               110-90.91                121-100

                                         5-0     = 0.29

                                       100-82.64

                 t=0                      t=1

(iv) At each node find the price of an American put option with an exercise price of 105.

Puu =0

Pu = e^(-.04)(0.6899x0+0.3101x5)
P = e^(-.04)(0.6899x1.49+0.3101x14.09)
Pdu =5 

5.19


Pd = e^(-.04)(0.6899x5+0.3101x22.30)
no early 




exercise


14.09=9.98<14.04
Pdd =22.36 

t=0 

t=1


t=2

3. You are considering buying a call option on a stock whose price over the last 10 trading days was as follows:

 
353 352 351 351 353 354 354 355 354 356

Notice that the stock closed at 356. You believe that the volatility of stock returns over the last 10 days is representative for the volatility in the near future. Currently the (discrete) risk-free rate is 6 percent on an annual basis. The stock pays no dividends over the next month.

(i) What is your estimate of volatility?

Volatility estimate = δest. Daily = .0035
                            δest. An = (252)^0.5 x .0035 = .0550
(ii) Use Black-Scholes to find the value of a call option on the above stock with exercise price 350 and 30 days to expiration.

Call price = 8.75

D1=1.2701

D2=1.2511

(iii) Use Black-Scholes to find the value of a put option on the stock with exercise price 355 and 30 days to expiration.

Put price = 1.30 

D1=.5230

D2=.5040

(iv) What are the hedge ratios (h) of the call and put options in (i) and (ii)? 

Hedge ratio (call) = N(d1) = .898



Hedge ratio (put) = N(d1) = -.300
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