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Solution to Problem Set 5





1.	i.	Violation of put-call parity condition:  There is only one pair of puts and calls with the same expiration date and the same strike price.  These are the December expiration, $65 strike price call and put options.





The put-call parity condition:  Call = P + Put - PV(E)





where		Call	 = call price


Put	 = put price


E	 = exercise price of both call and put options


rf	 = risk-free interest rate


t	 = time to maturity of both call and put options





PV(X)		=	65 / [1 + 0.07/365]37


=	64.54





Note that:	3¹[65.25 + 2.00 - 64.54] = 2.71





It appears the stock and put are underpriced relative to the call.  To exploit this opportunity sell overpriced assets and buy underpriced assets. (i.e. sell the real call and buy the synthetic call)


Investment


Write December 65 call				+  $3.00


Buy stock						- $65.25


Buy December 65 put					-   $2.00


Borrow present value of $65 for 37 days		+$64.54


____________


Net cash in						  $  0.29





At maturity there are two possibilities:  Either the stock price (S) is greater than equal to $65 or the stock price is less than $65.  The cash flows at maturity from the strategy above are:





Strategy				S>E		S<E


Write December 65 call		65-S		     0


Buy stock				     S		     S


Buy December 65 put 		     0		65-S


Borrow PV(65)			  -65		  -65


Total				     0		     0


�



Thus, no matter what happens to the stock price between now and the maturity date, you can keep the $0.29 arbitrage profit because there is no cash out at maturity.  This makes it an arbitrage situation.





ii.	Time to maturity violation:  It appears that March and June puts with a $75 exercise price are mispriced.  The March put is selling for more than the June put.  Sell the March put and purchase the June put.  Net cash in = $11 - $10.25 = $0.75.





Again there are two possibilities:  Either the stock price is equal to or above $75, or less than $75 on March 17, 1995.  IF the stock price is above $75, then the March put you sold expires worthless, and you own a June put.  You can only come out ahead.  At worst, your June put will be worthless.  





2.	a.	
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b.	The net investment would be $3.125 - $1.375 = $1.75, based upon buying the December 35 call and receiving the premium from selling the December 40 call.





c.	To recover your investment, the price of Polaroid at maturity must be at least $35 + $1.75 = $36.75.

















d.
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e.	The net investment would be $5.125 - $2.50 = $2.625, based upon buying the December 40 put and selling the December 35 put.





f.	If the stock price at maturity is $37.00, you would make a gross profit of $3.00 on the December 40 put that you bought, while the December 35 put that you sold would expire worthless.  Since your net cost was $2.625 and your gross profit was $3.00, your net profit would be $0.375 minus transaction costs and foregone interest.





The maximum price your client should pay is the value of the option which can be


	calculated using the Black Scholes formula.


	


	t 		=	156/365 = 0.4274





d1		=	ln(44.375/45) + [0.07 + 1/2(0.0961)](0.4274) / (0.0961*0.4274)1/2


=	.18





d2		=	.18 - (0.0961*0.4274)1/2


=	-.02





N(d1)		=	0.5 + 0.0714


=	0.5714





N(d2)		=	0.5 - 0.008


		=	0.492





PV(E)	=	$45e-0.07*0.4274


=	$43.674


�
Call		=	$44.375*0.5714 - $43.674(0.492)


=	$3.87








4.	a.	Investment in the U.K.:


Treasurer can currently obtain £2.5million (=$5million/($2/£)).


After investing in the U.K. for three months at 9%, she will have


£2,554,445 [= £2.5million x (1.09).25].





The forward sale of pounds will provide $5,147,208 [=£2,554,445 x $2.015/£].





Investment in the U.S.:


After investing in the U.S. for three months at 12%, the treasurer will have


$5,143,687 [= $5,000,000 x (1.12).25].  





Since the investment in the U.K. earns more money, it is preferable.





b.	If no immediate arbitrage possibility exists, the interest rate parity relationship holds and you may just plug in the knowns and solve.





E(1+r£)		f£/$


Forward rate = 	__________	=	____


E(1+r$)		s£/$





1.08			f£/$


Forward rate = 	_______		=	_______


1.13			0.667





=	£0.637/$ or $1.57/£








5.	a.	The German market rate is 2.5823 marks/$, while the (indirect) New York rate is 1/0.3893 = 2.5687 marks/$.  These two are not equal thus arbitrage is possible. Buy the undervalued asset and sell the overvalued asset.





BUY:	Marks in Germany	$10,000 x 2.5823		=	25,823 marks


SELL:	Marks in NY		25,823 marks x $0.3893	=	$10,053





Net gain	=	$10,053 - 10,000	=	$53





b.	Calculate the expected forward price using interest rate parity.  Caveat:  remember to be consistent with whatever time frame you choose!





1.00833/1.01167	=	E(sDM/$)/2.5687	=>	E(sDM/$)  =  0.3906
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