Chapter 1
Problem 1.29.
On May 3, 2016, as indicated in Table 1.2, the spot offer price of Google stock is $696.25
and the offer price of a call option with a strike price of $700 and a maturity date of
September is $39.20. A trader is considering two alternatives: buy 100 shares of the stock
and buy 100 September call options. For each alternative, what is (a) the upfront cost, (b)
the total gain if the stock price in September is $800, and (c) the total loss if the stock
price in September is $600. Assume that the option is not exercised before September and
if stock is purchased it is sold in September.

a) The upfront cost for the stock alternative is $69,625. The upfront cost for the option alternative is $3,920.
b) The gain from the stock alternative is $80,000−$69,625=$10,375. The total gain from the option alternative is ($800-$700)×100−$3,920=$6,080.
c) The loss from the stock alternative is $69,625−$60,000=$9,625. The loss from the option alternative is $3,920.

Problem 1.32.
In March, a U.S. investor instructs a broker to sell one July put option contract on a stock. The stock price is $42 and the strike price is $40. The option price is $3. Explain what the investor has agreed to. Under what circumstances will the trade prove to be profitable? What are the risks?

The investor has agreed to buy 100 shares of the stock for $40 in July (or earlier) if the party on the other side of the transaction chooses to sell. The trade will prove profitable if the option is not exercised or if the stock price is above $37 at the time of exercise. The risk to the investor is that the stock price plunges to a low level. For example, if the stock price drops to $1 by July , the investor loses $3,600. This is because the put options are exercised and $40 is paid for 100 shares when the value per share is $1. This leads to a loss of $3,900 which is only a little offset by the premium of $300 received for the options. 

Problem 1.36.
The current price of a stock is $94, and three-month call options with a strike price of $95 currently sell for $4.70. An investor who feels that the price of the stock will increase is trying to decide between buying 100 shares and buying 2,000 call options (20 contracts). Both strategies involve an investment of $9,400. What advice would you give? How high does the stock price have to rise for the option strategy to be more profitable?  

The investment in call options entails higher risks but can lead to higher returns. If the stock price stays at $94, an investor who buys call options loses $9,400 whereas an investor who buys shares neither gains nor loses anything. If the stock price rises to $120, the investor who buys call options gains 

	
An investor who buys shares gains 

	
The strategies are equally profitable if the stock price rises to a level, S, where 

	
or 	

	
The option strategy is therefore more profitable if the stock price rises above $100.
Charpter 2
Problem 2.27.
Trader A enters into futures contracts to buy 1 million euros for 1.1 million dollars in three months. Trader B enters in a forward contract to do the same thing. The exchange rate (dollars per euro) declines sharply during the first two months and then increases for the third month to close at 1.1300. Ignoring daily settlement, what is the total profit of each trader? When the impact of daily settlement is taken into account, which trader does better?
The total profit of each trader in dollars is 0.03×1,000,000 = 30,000. Trader B’s profit is realized at the end of the three months. Trader A’s profit is realized day-by-day during the three months. Substantial losses are made during the first two months and profits are made during the final month. It is likely that Trader B has done better because Trader A had to finance its losses during the first two months.

Problem 2.28.
Explain what is meant by open interest. Why does the open interest usually decline during the month preceding the delivery month? On a particular day, there were 2,000 trades in a particular futures contract. This means that there were 2000 buyers (going long) and 2000 sellers (going short). Of the 2,000 buyers, 1,400 were closing out positions and 600 were entering into new positions. Of the 2,000 sellers, 1,200 were closing out positions and 800 were entering into new positions. What is the impact of the day's trading on open interest?

Open interest is the number of contract outstanding. Many traders close out their positions just before the delivery month is reached.  This is why the open interest declines during the month preceding the delivery month. The open interest went down by 600. We can see this in two ways. First, 1,400 shorts closed out and there were 800 new shorts. Second, 1,200 longs closed out and there were 600 new longs.

Problem 2.30.
A company enters into a short futures contract to sell 5,000 bushels of wheat for 750 cents per bushel. The initial margin is $3,000 and the maintenance margin is $2,000. What price change would lead to a margin call? Under what circumstances could $1,500 be withdrawn from the margin account?  

There is a margin call if $1000 is lost on the contract. This will happen if the price of wheat futures rises by 20 cents from 750 cents to 770 cents per bushel. $1500 can be withdrawn if the futures price falls by 30 cents to 720 cents per bushel.
Problem 2.31.
Suppose that there are no storage costs for crude oil and the interest rate for borrowing or lending is 4% per annum. How could you make money if the June and December futures contracts for a particular year trade at $50 and $56?

You could go long one June oil contract and short one December contract. In June you take delivery of the oil borrowing $50 per barrel at 4% to meet cash outflows. The interest accumulated in six months is about 50×0.04×1/2 or $1 per barrel. In December the oil is sold for $56 per barrel which is more than the $51 that has to be repaid on the loan. The strategy therefore leads to a profit. Note that this profit is independent of the actual price of oil in June and December. It will be slightly affected by the daily settlement procedures. 
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Problem 3.24.
It is now June. A company knows that it will sell 5,000 barrels of crude oil in September.
It uses the October CME Group futures contract to hedge the price it will receive. Each contract is on 1,000 barrels of ‘‘light sweet crude.’’ What position should it take? What price risks is it still exposed to after taking the position?

It should short five contracts. It has basis risk. It is exposed to the difference between the October futures price and the spot price of light sweet crude at the time it closes out its position in September. It is also possibly exposed to the difference between the spot price of light sweet crude and the spot price of the type of oil it is selling.

Problem 3.27.
A company wishes to hedge its exposure to a new fuel whose price changes have a 0.6 correlation with gasoline futures price changes. The company will lose $1 million for each 1 cent increase in the price per gallon of the new fuel over the next three months. The new fuel's price change has a standard deviation that is 50% greater than price changes in gasoline futures prices. If gasoline futures are used to hedge the exposure what should the hedge ratio be? What is the company's exposure measured in gallons of the new fuel?  What position measured in gallons should the company take in gasoline futures? How many gasoline futures contracts should be traded? Each contract is on 42,000 gallons.

Equation (3.1) shows that the hedge ratio should be 0.6 × 1.5 = 0.9. The company has an exposure to the price of 100 million gallons of the new fuel. It should therefore take a position of 90 million gallons in gasoline futures. Each futures contract is on 42,000 gallons. The number of contracts required is therefore


or, rounding to the nearest whole number, 2143.

Problem 3.28.
A portfolio manager has maintained an actively managed portfolio with a beta of 0.2. During the last year the risk-free rate was 5% and equities performed very badly providing a return of −30%. The portfolio manage produced a return of −10% and claims that in the circumstances it was good. Discuss this claim.

When the expected return on the market is −30% the expected return on a portfolio with a beta of 0.2 is
0.05 + 0.2 × (−0.30 − 0.05) = −0.02
or –2%. The actual return of –10% is worse than the expected return. The portfolio manager done 8% worse than a simple strategy of forming a portfolio that is 20% invested in an equity index and 80% invested in risk-free investments. (The manager has achieved an alpha of –8%!)

Problem 3.30.
It is July 16. A company has a portfolio of stocks worth $100 million. The beta of the portfolio is 1.2. The company would like to use the December futures contract on a stock index to change beta of the portfolio to 0.5 during the period July 16 to November 16. The index is currently 2,000, and each contract is on $250 times the index. 
a) What position should the company take? 
b) Suppose that the company changes its mind and decides to increase the beta of the portfolio from 1.2 to 1.5. What position in futures contracts should it take? 


a) The company should short


	
or 140 contracts. 
b) The company should take a long position in 



or 60 contracts. 
Problem 3.31. (Excel file)
A fund manager has a portfolio worth $50 million with a beta of 0.87. The manager is concerned about the performance of the market over the next two months and plans to use three-month futures contracts on a well-diversified index to hedge its risk. The current level of the index is 1250, one contract is on 250 times the index, the risk-free rate is 6% per annum, and the dividend yield on the index is 3% per annum. The current 3 month futures price is 1259. 
a) What position should the fund manager take to eliminate all exposure to the market over the next two months? 
b) Calculate the effect of your strategy on the fund manager’s returns if the level of the market in two months is 1,000, 1,100, 1,200, 1,300, and 1,400. Assume that the one-month futures price is 0.25% higher than the index level at this time. 

a) The number of contracts the fund manager should short is 

	
Rounding to the nearest whole number, 138 contracts should be shorted. 
b) The following table shows that the impact of the strategy. To illustrate the calculations in the table consider the first column. If the index in two months is 1,000, the futures price is 1000×1.0025. The gain on the short futures position is therefore 

	







The return on the index is =0.5% in the form of dividend and  in the form of capital gains. The total return on the index is therefore . The risk-free rate is 1% per two months. The return is therefore  in excess of the risk-free rate. From the capital asset pricing model we expect the return on the portfolio to be  in excess of the risk-free rate. The portfolio return is therefore . The loss on the portfolio is  or $8,417,500. When this is combined with the gain on the futures the total gain is $431,750. 
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Index now 1250 1250 1250 1250 1250

Index Level in Two Months 1000 1100 1200 1300 1400

Return on Index in Two Months -0.20 -0.12 -0.04 0.04 0.12

Return on Index incl divs -0.195 -0.115 -0.035 0.045 0.125

Excess Return on Index -0.205 -0.125 -0.045 0.035 0.115

Excess Return on Portfolio -0.178 -0.109 -0.039 0.030 0.100

Return on Portfolio -0.168 -0.099 -0.029 0.040 0.110

Portfolio Gain -8,417,500-4,937,500-1,457,500 2,022,500 5,502,500

Futures Now 1259 1259 1259 1259 1259

Futures in Two Months 1002.50 1102.75 1203.00 1303.25 1403.50

Gain on Futures 8,849,250 5,390,625 1,932,000-1,526,625-4,985,250

Net Gain on Portfolio 431,750 453,125 474,500 495,875 517,250
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