Question 1.
The position that is the opposite of a purchased call is a written call. A seller of a call option is said

to be the option writer, or to have a short position. The call option writer is the counterparty to the

option buyer, and his payoffs and profits are just the opposite of those of the call option buyer.

Similarly, the position that is the opposite of a purchased put option is a written put option. Again,

the payoff and profit for a written put are just the opposite of those of the purchased put.

Question 2.

The present value of the strike price is 50 e−0.06*1/12 = 49.75.
Because p < e−rT K - S0, or  2.5 < 49.75 – 47 = 2.75, there is arbitrage. 

An arbitrageur should borrow $49.50 at 6% for one month, buy the stock, and buy the put option. This generates a profit in all circumstances.

If the stock price is above $50 in one month, the option expires worthless, but the stock can be sold for at least $50. A sum of $50 received in one month and  49.50* e0.06*1/12 = $49.75 is paid for the loan. The strategy therefore generates a profit of at least $0.25.

If the stock price is below $50 in one month the put option is exercised and the stock owned is sold for exactly $50. The trading strategy therefore generates a profit of exactly $0.25.
Question 3.

Because c < S0 - e−rT K - e−rT D  or 5 < 64 - 60e−0.12*4/12  - 0.8e−0.12*1/12 = 5.56, there is arbitrage.

An arbitrageur should buy the option and short the stock. This generates 64-5=59. The arbitrageur invests $0.79 of this at 12% for one month to pay the dividend of $0.80 in one month. The remaining $58.21 is invested for four months at 12%. Regardless of what happens, a profit will materialize. 

If the stock declines below $60 in four months, the arbitrageur loses the $5 spent on the option but gains on the short position.  The call options expires worthless. He gets 58.21e−0.12*4/12  = 60.58 from the investment.  He pays the dividend of $0.80 in one month. He buys the stock at a price lower that $60, and he has a profit of at least $0.58.
If the stock price is above $60, the call option is exercised, he buys the stock for $60 and the net profit is exactly $0.58.
Question 4.

This problem requires the application of put-call-parity.
We know that the dividend is D =  S0 - e−qT S0 
From put-call parity we know that

P + S0 – D = c + e−rT K

Thus we have:

p+ e−qT S0 = c+ e−rT K or

p = c − e−qT 32 + e−rT 35

p = $2.27 − e−0.06×0.532 + e−0.04×0.535 = $5.523.
Question 5.

a. Arbitrage when p=6

1.Buy call for $2.27
2.Short Put to realize $6

3.Short the stock to realize $32

4.Invest $35.73 for 6 months

If ST > 35, receive $36.45 from investment, 


    

exercise call to buy stock for $35. Pay dividends D= S0 - e−qT S0 =0.96                   

    

Net profit = $0.49

If ST < 35, receive $36.45 from investment,     


    

put exercised: buy the stock for $35. Pay dividends D=0.96                                                  

                    Net profit = $0.49

b. Arbitrage when p=5
1.Borrow $34.73 for 6 months
2.Short call to realize $2.27

3.Buy put for $5

4.Buy the stock for $32.

If ST > 35, call exercised: sell stock for $35. Collect dividends D=0.96   


    

Use $35.43 to repay the loan.                                   

    

Net profit = $0.53

If ST < 35, exercise put to sell stock for $35. Collect dividends D=0.96   


    

Use $35.43 to repay the loan.                               

    

Net profit = $0.53

Question 6.

a. Arbitrage when c=2

1.Buy call for $2
2.Short Put to realize $5.523

3.Short the stock to realize $32

4.Invest $35.523 for 6 months

If ST > 35, receive $36.24 from investment, 


    

exercise call to buy stock for $35. Pay dividends D= S0 - e−qT S0 =0.96                   

    

Net profit = $0.28

If ST < 35, receive $36.24 from investment,     


    

put exercised: buy the stock for $35. Pay dividends D=0.96                                                  

                    Net profit = $0.28

b. Arbitrage when c=3
1.Borrow $34.523 for 6 months
2.Short call to realize $3

3.Buy put for $5.523

4.Buy the stock for $32.

If ST > 35, call exercised: sell stock for $35. Collect dividends D=0.96   


    

Use $35.22 to repay the loan.                                   

    

Net profit = $0.74

If ST < 35, exercise put to sell stock for $35. Collect dividends D=0.96   


    

Use $35.22 to repay the loan.                               

    

Net profit = $0.74

Question 7.

a) We can calculate an initial investment of:

−800 + 75 − 45 = −770.

This position yields $815 after one year for sure, because either the sold call commitment or the

bought put cancel out the stock price. Therefore, we have a one-year rate of return of 0.05844,

which is equivalent to a continuously compounded rate of: 0.05680.

b) We have a risk-less position in a) that pays more than the risk-free rate. Therefore, we should

borrow money at 5%, and buy a large amount of the aggregate position of a), yielding a sure return

of .68%.

c) An initial investment of $775.252 would yield $815 after one year, invested at the riskless

rate of return of 5%. Therefore, the difference between call and put prices should be equal to

$24.748.

d) Following the same argument as in c), we obtain the following results:

              Strike Price 

Call-Put

780 


58.04105

800 


39.01646

820 


19.99187

840 


0.967283
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