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CHAPTER 11

HEDGING, INSURING, AND DIVERSIFYING

Objective

· To explain the various methods and institutional mechanisms for the transfer of risk through the financial system by hedging, insuring, and diversifying.

Outline

11.1
Using Forward and Futures Contracts to Hedge Risk

11.2
Hedging Foreign-Exchange Risk with Swap Contracts

11.3
Hedging Shortfall-Risk by Matching Assets to Liabilities

11.4
Minimizing the Cost of Hedging

11.5
Insuring versus Hedging

11.6
Basic Features of Insurance Contracts

11.7
Financial Guarantees

11.8
Caps and Floors on Interest Rates

11.9
Options as Insurance

11.10
The Diversification Principle

11.11
Diversification and the Cost of Insurance

11.12
The Fallacy of Time Diversification



· Summary
· Market mechanisms for hedging risk exposures are: forward and futures contracts, swaps, and matching assets to liabilities. 

· A forward contract is the obligation to deliver a specified asset at a specified future delivery date at a specified price. Futures contracts are standardized forward contracts that are traded on exchanges. 

· A swap contract consists of two parties exchanging a series of payments at specified intervals over a specified period of time. A swap contract could call for the exchange of almost anything. In current practice, however, most swap contracts involve the exchange of commodities, currencies, or securities. 

· Financial intermediaries such as insurance companies often hedge their customer liabilities by matching their assets to their liabilities. This is done to reduce the risk of a shortfall.

· When there is more than one way to hedge a given risk exposure, the mechanism chosen should be the one that minimizes the cost of achieving the desired reduction of risk. 

· There is a fundamental difference between insuring and hedging. When you hedge, you eliminate the risk of loss by giving up the potential for gain. When you insure, you pay a premium to eliminate the risk of loss and retain the potential for gain. 

· Put options on stocks protect against losses from a decline in stock prices.

· Financial guarantees are insurance against credit risk. Interest rate floors and caps offer insurance against interest-rate risk to lenders and borrowers, respectively. A put option on a bond offers the bondholder insurance against both default risk and interest rate risk.

· The more diversified are the risks in a portfolio of a given size, the less it will cost to insure the portfolio against a loss. Therefore there is a cost advantage to an individual or a firm to integrate the process of insuring against all of its risks.

Solutions to Problems at End of Chapter

1.  Hedging Price Risk with Futures Contracts
2.  Suppose you own a grove of orange trees. The harvest is still two months away but you are concerned about price risk. You want to guarantee that you will receive $1.00 per pound in two months regardless of what the spot price is at that time. You are selling 250,000 pounds.

a. Show the economics of a short transaction in the forward market if the spot price on delivery date is $0.75 per pound, $1.00 per pound, or $1.25 per pound. 

b. What would have happened to you if you had not entered the hedge and each scenario is equally likely?

c. What is the variability of your receipts after the hedge is in place? 

SOLUTION:

a.
Orange Grower’s Transaction
$0.75/pound
$1.00/pound
$1.25/pound

Proceeds from sale of orange juice
$187,500
$250,000
$312,500

Cash flow from futures contract
$62,500 paid to grower
$0
$62,500 paid by grower

Total receipts
$250,000
$250,000
$250,000

b. You would have had a 1/3 chance each of paying out $187,500 (less than expected), $250,000 (the same as expected) or $312,500 (more than expected).
c. No variability. Receipts are always equal to $250,000.

3.  Mutual Benefits of Hedge Transaction
4.  Suppose in six months’ time the cost of a gallon of heating oil will either be $0.90 or $1.10. The current price is $1.00 per gallon.
a. What are the risks faced by a reseller of heating oil that has a large inventory on hand? What are the risks faced by a large user of heating oil with a very small inventory?

a. How can these two parties use the heating oil futures market to reduce their risks and lock in a price of $1.00 per gallon? Assume each contract is for 50,000 gallons and they each need to hedge 100,000 gallons. 

b. Can you say that each party has been made better off? Why or why not? 

SOLUTION:
b. Reseller would lose money if the price of oil fell to $0.90 per gallon because he purchased the oil at $1.00. The user of heating oil would face the risk of rising heating prices.

c. Heating Oil User goes long two futures contracts

Heating Oil User Transaction
$.90/gallon
$1.10/gallon

Cost of heating oil purchased from supplier
$900,000
$1,100,000

Cash flow from futures contract
$100,000 paid by Oil User
$100,000 paid to Oil User

Total outlay
$1,000,000
$1,000,000

Heating Oil Reseller goes short two futures contracts

Heating Oil User Transaction
$.90/gallon
$1.10/gallon

Proceeds from sale of heating oil 
$900,000
$1,100,000

Cash flow from futures contract
$100,000 paid to Oil Reseller
$100,000 paid by Oil Reseller

Total outlay
$1,000,000
$1,000,000

d. Even though it appears that in each scenario one party has benefited at the expense of the other, both have really benefited because both parties were able to lock in a price of $1.00 per gallon and eliminate all risk.

Hedging Price Risk with Futures Contract
5.  Suppose you are chief financial officer of Hotels International and you purchase a large quantity 

of coffee each month. You are concerned about the price of coffee one month from now. You want to guarantee that you will not pay more than $1.50 per pound for 35,000 pounds. You do not want to pay for insurance but you do want to lock in a price of $1.50 per pound for 35,000 pounds. 

a. Show the economics of a futures transaction if the spot price on the delivery date is $1.25, $1.50, or $1.75. 

b. What is the variability of Hotels International total outlays under the futures contract?

c. If at the time of delivery coffee is $1.25 per pound, should you have forgone entering into the futures contract? Why or why not? 

SOLUTION:
a. 

CFO Hotels’ Transaction
$1.25/pound
$1.50/pound
$1.75/pound

Cost of coffee purchased from supplier
$43,750
$52,500
$61,250

Cash flow from futures contract
$8,750 paid by Hotels
$0
$8,750 paid to Hotels

Total outlay
$52,500
$52,500
$52,500

b. Outlays are fixed at $52,500.

c. Regardless of the outcome of the price of coffee at the delivery date, the Treasurer did the right transaction if he wanted to lock in a price of $1.50 per pound. Although he gave up any opportunity to pay a lower price, he also guaranteed that he would never pay more than $1.50 per pound. A hedge transaction is only useful if one does not know the future price of some item, hence the need to hedge the risk of uncertainty.
6.  Risk Reduction Versus Speculation
7.  Suppose you are treasurer of a large municipality in Michigan and you are investing in cattle futures. You purchase futures contracts worth 400,000 pounds of cattle with an exercise price of $0.60 per pound and an expiration date in one month. 
a. Show the economics of a futures transaction if the price of cattle at delivery date is $0.40 per pound, $0.60 per pound, or $0.80 per pound. 

b. Is this a risk-reducing transaction?

c. Would your answer to “b” be different if the treasurer were investing in oil futures? What about interest rate futures? 

SOLUTION:
a.

Treasurer Transaction
$.40/pound
$.60/pound
$.70/pound

Cash flow from futures contract
- $80,000 
$0
+ $80,000

b. This is not a risk-reducing transaction because you are not hedging a similar but opposite exposure. 
c. Oil futures = same answer as “b” above. Interest rate futures depends upon the context. Are you offsetting some interest risk you currently have in your portfolio or are you taking what is said to be a “naked” or unhedged position?
8.  Risk Reduction versus Speculation
9.  Your cousin is a hog farmer and he invests in pork belly futures and options contracts. He has told you that he believes pork belly prices are on the rise. You decide to purchase a call option on pork bellies with a strike price of $0.50 per pound. That way, if pork belly prices go up, you can exercise the call, buy the pork bellies and sell them for the higher spot price. Assume the price of an option on 40,000 pounds is $1,000 and you purchase five options for $5,000 on 200,000 pounds.
a. Would this be a risk-reducing or speculative transaction for you?

b. What is your downside risk in dollars and percentage terms? 

c. If the price per pound increases to $0.55 per pound, how much would you net after paying for the options? 

SOLUTION:

a. Because this would be an unhedged position for you, this would be speculative.

b. $5,000 (the options expire, worthless) or -100

c. .55-.50 =$ .05/pound

.05* 200,000 pounds = $10,000

Net: $10,000 - $5,000 = $5,000 

10.  Hedging Price and Availability Risk with Forward Contracts
11.  Suppose you are expecting your fourth child in six months and you need a bigger car. You have your eye on a used three-year old Minivan which currently costs approximately $10,000. You are concerned about the pricing and availability of this specific car in six months’ time, but you won’t have enough money to purchase the car until six months from today. 
a. How could you advertise in the newspaper for a forward contract with a counterparty that would eliminate your risk?

b. Who would be willing to take the short position on your forward contract? (Who is the likely counterparty)?

SOLUTION:
a. You could advertise that you are willing to pay $10,000 for a Minivan with specific characteristics but that you do not want to take delivery for 6 months.

b. Anyone who wants to sell his Minivan in 6 months and is worried about finding a buyer willing to pay the current price of $10,000.

12.  Hedging Price Risk with Forward Contracts
13.  Suppose you are interested in taking a safari to Kenya, Africa, next summer but are worried about the price of the trip, which has ranged from $2,500 to $3,500 over the past five years. The current price is $3,000. 
a. How could you enter into a forward contract with a safari sponsor to eliminate your price risk?

b. Why would the safari sponsor be interested in accepting your forward contract?

SOLUTION:
a. Enter into an agreement today to pay $3,000 next year.

b. As sponsor, they may be concerned about falling prices and may be happy to lock-in your reservation at the current price.

14.  Hedging Foreign Exchange Risk with Swap Contracts
15.  Suppose you are treasurer of Photo Processing, Inc. Approximately 50% of your sales are in the United States (headquarters) whereas 40% are in Japan and 10% are in the rest of the world. You are concerned about the dollar value of your Japanese sales over the next five years. Japanese sales are expected to be 2,700,000,000 yen each year over the next five years. The current dollar/yen exchange rate is 90 yen to the U.S. dollar and you would be happy if this would remain so during all five years. 
a. How could you use swap contracts to eliminate the risk that the dollar depreciates against the yen?

b. What is the notional amount of your swap contract per year?

c. Who might take the opposite side of this swap contract (who is a logical counterparty)?
SOLUTION:
a. Enter into a swap contract with a counterparty whereby you would agree now to receive or pay each year an amount of cash equal to 2,700,000,000 yen times the difference between the 90 yen/dollar forward rate and spot rate at the time.

b. $30,000,000 per year or 2.7 billion yen per year.

c. Anyone or any company interested in hedging a possible appreciation in the dollar versus the yen. Perhaps a Japanese company with sales in the US. 

16.  Hedging Foreign Exchange Risk with Swap Contracts
17.  Suppose you are a consultant living in the United States and have been engaged by a French company to perform a market study, which should take 18 months to complete. They are planning to pay you 100,000 francs monthly. The current exchange rate is $0.20 per franc. You are concerned that the French franc will strengthen versus the dollar and that you will receive fewer U.S. dollars each month. The French company does not want to have to come up with dollars to pay you each month and is not willing to agree to a fixed exchange rate of $0.20 per franc. 
a. How could you use swap contracts and a financial intermediary to eliminate your risk?

b. Suppose that in the sixth month, the spot price of the franc is $0.18. Without the swap contract, what would be your cash revenues in dollars? With the swap contract what will they be?

c. Suppose that in the tenth month, the spot price of the franc is $0.25. Without the swap contract, what would be your cash revenues in dollars? With the swap contract what will they be?

SOLUTION:
a. On each settlement date you agree to receive or pay an amount of cash equal to 100,000 francs times the difference between $0.20 and the spot price.

b. $100,000 x .18 = $18,000. With the swap contract: You will receive 100,000 francs, which you sell for $18,000. You then receive 100,000 x (.20-.18) = $2,000 from the counterparty. Total = $20,000.

c. $100,000 x .25 = $25,000. With the swap contract: You will receive 100,000 francs, which you sell for $25,000. You then pay 100,000 x (.20-.25) = -$5,000 from the swap contract Total = 
$20,000.

18.  Matching Assets and Liabilities
19.  At Montgomery Bank and Trust most of its liabilities are customer deposits, which earn a variable interest rate tied to the three-month Treasury bill rate. On the other hand, most of its assets are fixed-rate loans and mortgages. Montgomery Bank and Trust does not want to stop selling fixed-rate loans and mortgages, but it is worried about rising interest rates, which would cut into their profits. How could Montgomery Bank and Trust develop a hedge against interest rate risk without selling the loans? Assume that its exposure is $100 million at an average fixed rate of 9% while paying out T-bills + 75 basis points.

SOLUTION:
Montgomery Bank and Trust could enter into an interest rate swap with a counterparty. Montgomery 

would pay a fixed rate which would be something less than 9% and would receive a floating rate equal to T-Bills + 75 basis points. The Bank would then be guaranteed a profit which would be the spread between the fixed rate it receives on loans and the fixed rate it pays out. The floating rate exposures cancel each other out with equivalent inflows and outflows.

Choosing Among Hedging Options
20.  Suppose you are chief financial officer of an Oil Company. You are constantly presented with 

ways to hedge your exposure to falling oil prices by several different investment banks. You probably receive 10 different proposals each month. If each proposal hedges your risk exposure equally, how should you decide among the different proposals?

SOLUTION:
You should choose the hedge that minimizes the cost of achieving the desired reduction in risk.
Hedging versus Insuring
12.
Note whether the following are ways to avoid losses through hedging or insuring:

· Lock-in a $979.00 fare home for the holidays.

· Purchase a put option on a stock you do own.

· Agree to purchase a house in one year for a fixed price of $200,000.

· Lease a car with an option to purchase it in three years.

· Enter into a swap contract to exchange fixed interest payments for floating-rate payments because you have floating-rate assets.

· As a wheat grower, enter into a forward contract to sell your wheat in two months at a fixed price set today.

· Pay a premium for catastrophic health care coverage.

· Pay for a credit guarantee on a loan you are worried about collecting.

SOLUTION:
· Lock-in a $979.00 fare home for the holidays. (Hedging)

· Purchase a put option on a stock you do own. (Insuring)

· Agree to purchase a house in one year for a fixed price of $200,000. (Hedging)

· Lease a car with an option to purchase it in 3 years. (Insuring)

· Enter into a swap contract to exchange fixed interest payments for floating-rate payments because you have floating-rate assets. (Hedging)

· As a wheat grower, enter into a forward contract to sell your wheat in 2 months at a fixed price set today. (Hedging)

· Pay a premium for catastrophic health care coverage. (Insuring)

· Pay for a credit guarantee on a loan you are worried about collecting. (Insuring)

13. Insuring Price and Availability
13.  Suppose you are expecting your fourth child in six months and you need a bigger car. You have your eye on a used three-year old Minivan, which currently costs approximately $10,000. You are concerned about the pricing and availability of this specific car in six months’ time, but you won’t have enough money to purchase the car until six months from today. 

a. How could you structure a transaction whereby you would pay a maximum of $10,000 but would still benefit if prices declined?

b. Would anyone give you that option for free? What is the maximum amount you would be willing to pay for that option?

SOLUTION:

a. You would advertise that you were willing to pay a counterparty a fee today to have the right (but not the obligation) to purchase their Minivan (which they must own now) for $10,000. 

b. No one would be willing to give you that option for free. What you are willing to pay depends upon your assessment of the likely price of the Minivan one year from today. You obviously would not be willing to pay a fee that exceeds the difference between today’s price and next year’s expected price.

14. Insuring and Credit Risk
14.  Suppose you own a small company in the import / export business. You have ordered some doll Clothing, which is being sewn in China. The company in China has asked for the money up front to do this work because it is nervous about your company as a credit risk. If you are unwilling to live by these terms, how might you go about purchasing insurance that would make the company in China satisfied that it will receive the money owed? Would you be able to obtain this insurance for free? How might you pay for it?
SOLUTION:
You could purchase a loan guarantee or letter of credit on your exposure to the Chinese company. If the company is happy with the credit rating of the bank (which is presumably much more credit worthy than your company), this should be acceptable. Letters of credit generally cost a certain, small percentage of the face amount of the loan or obligation. The fee, or even the ability to obtain a letter of credit, depends upon the credit worthiness of the asking party.
15. Insuring Against Price Risk with Options
15.  Suppose you are interested in taking a safari to Kenya, Africa, next summer but are worried about the price of the trip, which has ranged from $2,500 to $3,500 over the past five years. The current price is $3,000. Suppose you wanted to maintain the possibility of a lower price. 
a. How could you eliminate the possibility of rising prices but still maintain the possible gain from lower prices?

b. How might you pay for this option?

SOLUTION:
a. You would purchase an option today from the sponsor which would allow you to pay the lower of $3,000 or the market price at the time of the tour.

b. You could either pay the fee up front today or agree to pay $3,000 or the market price plus some percentage.
16. Insuring and Credit Guarantees

Suppose you are a local dry cleaner. Historically you have accepted cash and checks as payments for services rendered. However, over the years you realize you have lost a lot of money on “bad checks”. How could you obtain insurance against credit risk without moving to a policy of “cash only”? How would you pay for this insurance?

SOLUTION:
You could accept credit cards instead of checks or along with checks. The bank issuing the credit card guarantees that the payment will be made to you. You pay for this credit guarantee by way of a fee to the bank, usually a percentage of the amount billed on the credit card.
17. Hedging and Interest Rate Exposure
16.  Suppose you just signed a purchase and sale agreement on a new home and you have six weeks to obtain a mortgage. Interest rates have been falling, so fixed-rate loans are now very attractive. You could lock in a fixed rate of 7% (annual percentage rate) for 30 years. On the other hand, rates are falling, so you are thinking about a 30-year variable-rate loan, which is currently at 4.5% and which is tied to the six-month Treasury bill rate. A final mortgage option is a variable-rate loan that begins at 5% and can not fall below 3% but that can increase by only as much as 2% per year up to a maximum of 11%.

a. If you wanted to hedge all risk of interest rate exposure, which financing plan would you choose?

b. What would be your monthly payment on a $100,000, 30 year, fixed-rate mortgage?

c. If you took out a fixed-rate mortgage, what would happen to your monthly payment if interest rates increased to 10%? 

SOLUTION:
a. 30-year fixed rate loan.
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$665.03

b. Monthly payment would remain the same at $665.03.

Caps and Floors on Interest Rates
18.
Refer to the information presented in question 17. 

a. If you wanted to take advantage of a possible fall in rates but not assume the risk that rates would increase dramatically, which financing plan would you choose?

b. What is the interest rate cap in this example?

c. What is the interest rate floor in this example?

d. How is an interest rate cap like buying insurance? How are you paying for this insurance? 

SOLUTION:
a. You would take the plan that begins with a variable rate of 5% and can’t go above 11%.

b. Cap = 11%.

c. Floor = 3%.

d. An interest rate cap is like buying insurance because you still benefit from falling rates, but you will never have to pay an interest rate above 11%. You pay for that with a higher initial variable rate of 5% versus 4.5%.

19.  Suppose you own a grove of orange trees. The harvest is still two months away but you are concerned about price risk. You want to guarantee that you will receive $1.00 per pound in two months regardless of what the spot price is at that time. You are selling 250,000 pounds. Now suppose instead of taking a short position in the futures market, you purchase insurance (in the form of a put option on 250,000 pounds) that guarantees you a minimum price of $1.00 per pound. Assume the option cost you $25,000. 

a. Show the economics of this transaction if the spot price on the delivery date is $0.75, $1.00, or $1.25 per pound. Under what circumstances would you exercise your option?

b. How does your potential for gain differ between the hedge transaction and the insurance transaction? 
SOLUTION:
a. 


Orange Grower’s Transaction
$0.75/pound
$1.00/pound
$1.25/pound

Cost of Put option
-$25,000
-$25,000
-$25,000

Proceeds from sale of orange juice
None
$250,000
$312,500

Cash flow from put option
$250,000 paid to grower
Expires
Expires

Total receipts
$225,000
$225,000
$287,500

b. In the hedge, you lock in the $250,000. If prices go above $1.00, you will not benefit. In this case, as the price rises, you make more money. At a price of $1.25 per pound, you receive $287,500 versus $250,000.

20.  Insuring Against Price Risk with Call Options
21.  Suppose you are chief financial officer of Hotels International and you purchase a large quantity of coffee each month. You are concerned about the price of coffee one month from now. You want to guarantee that you will not pay more than $1.50 per pound for 35,000 pounds. You decide to purchase a call option on 35,000 pounds with a strike price of $1.50. 
a. Show the economics of purchasing a call option for $2,000 if the spot price on the delivery date is $1.25, $1.50 or $1.75.
b. If at the time of delivery coffee is $1.25 per pound, should you have forgone purchasing the call option? Why or why not? 

SOLUTION:

a.

CFO Hotels’ Transaction
$1.25/pound
$1.50/pound
$1.75/pound

Cost of call option
-$2,000
-$2,000
-$2,000

Cost of coffee purchased from supplier
$43,750
$52,500
None

Cash outflow from exercising call option
None
None
$52,500

Total outlay
$45,750
$54,500
$54,500

b. Regardless of the outcome of the price of coffee at delivery date, you did the right transaction if you wanted to lock in a price of $1.50 per pound. Although you ended up spending $2,000 on an option that you did not have to, you still gain from the lower price. An option is only useful if one does not know the future price of some item, hence the need to insure against the risk of uncertainty.

22.  Leasing and Price Insurance
23.  Suppose you are in the habit of changing cars every three years. You face the risk that new car prices will go up when it comes time to buy a replacement. Show that if you have a three-year lease that gives you the right to buy your current car at a fixed price, say $9,000, then this is like having insurance.
SOLUTION:

Leasing with an option to buy means that at the end of 3 years, if you want to own the car, you have a choice. You could either exercise the option to buy at $9,000, or buy a three-year old used car for current market prices. You would only exercise the option if the market price were higher than $9,000. Therefore, you benefit from lower prices while maintaining a ceiling price of $9,000. This is like insurance.

24.  Put Options on Stocks
25.  Suppose you own a stock that is currently trading for $65. You purchased it for $60. You would like to wait a while before you sell it because you think there is a good chance the stock will increase further. 
a. How can you structure a transaction that will insure that you can sell the stock for $65, even if it falls below that price, say, to $60 or $55.

b. If that option costs you $5 and the stock reaches $75 at which time you sell it, what was your dollar profit? Did you exercise the option? Why or why not? Was buying the option a “waste of money?”

c. If the price of the stock falls to $57, what is your dollar profit or loss?

SOLUTION:
a. You purchase a put option with a strike price of $65 per share.

b. $75 - $60 - $ 5 = $10 profit. You did not exercise the option because you were able to sell the 
stock in the market for a higher price. Buying the option was not a waste of money because at the time you bought it, you did not know what would happen to the price and you wanted to be able to sell it for at least $65.

c. $65 - $60 - $5 = $0

Interest-Rate Swaps
26.  Suppose that Yankee Savings Bank pays its depositors an interest rate on six-month CDs that is 25 basis points (0.25%) higher than the six-month Treasury bill rate. Because its assets are long-term fixed-rate mortgages, Yankee would prefer to be borrowing at a ten-year, fixed interest rate. If it borrowed on its own, Yankee would have to pay 12% per year. On the other hand, suppose Global Products, Inc. has good access to fixed-rate borrowing overseas. It can borrow for 10 years at a fixed rate of 11%. However, it would prefer to borrow on floating-rate terms. If it did so, it would have to pay 50 basis points over the six-month Treasury bill. Show how both companies could improve their situations through an interest-rate swap.

SOLUTION:

Yankee Savings Bank borrows floating rate at T-bills plus 25 basis points. Global Products borrows 10-year fixed rate at 11%. The two parties enter into a swap agreement whereby Global Products pays Yankee T-bills plus 25 basis points and Yankee Savings Bank pays Global Products 11%. This way the net effect is that Yankee is paying 11% versus 12% (as the floating-rate payments are offset by matched inflows) and Global Products is paying T-bills plus 25 basis points versus T-bills plus 50 basis points.

27.  Risk Avoidance and Risk Retention
28.  Suppose that SoftCola, a multinational soft-drinks company, is thinking about opening a plant in a developing country. The exchange rate in that country is pegged to the dollar but due to economic and political problems in that country, there are restrictions on the convertibility and repatriation of profits to the United States. Also, the level of these restrictions is liable to change with the whims of those in power. The CEO of SoftCola calls you in to evaluate the risks involved in such a venture.
a. Would SoftCola face exchange-rate risks if it decided to open a plant in this developing country? 
What risk would it face and how could it avoid this risk?

b. If the CEO decides to go ahead and open a plant in the developing country, what in effect has been SoftCola’s risk management strategy?

SOLUTION:
a. SoftCola would not face day to day exchange-rate risk because the currency is pegged to the dollar; of course, the politicians may at some later date devalue the currency. However, the risk that SoftCola would face is convertibility risk: it may be unable to convert the foreign currency it has into dollars at the going official rate and may have to pay a premium (and risk getting caught) to convert its foreign currency into dollars at the black market rate. If SoftCola wanted to avoid this risk, it shouldn’t open a plant in the developing country.

b. It has decided to retain the risk.

29.  Exchange-Rate Risk Management
30.  You are a bright new hire in the risk-management division at SoftCola, a multinational cola company, and have recently been put in charge of managing the franc / dollar exchange-rate risks that SoftCola faces. Consider SoftCola’s operations in France and the United States. 
a. Suppose monthly revenues in France average Ffr. 100 million and monthly production and distribution costs average Ffr. 80 million. If the resulting profits are repatriated to the production unit in the United States monthly, what risk does this production unit face? How might it hedge this risk?

b. SoftCola’s worldwide retirement benefits unit is located in the United States and has an obligation to pay its retired French employees Ffr. 20 million monthly. What risk does this unit face and how could it hedge the risk?

c. Given the transactions of the production and retirement units as given previously, what do you conclude are the exchange-rate risks faced by SoftCola as a whole in France? Does SoftCola need to enter into forward contracts?

SOLUTION:

a. It faces the risk that the dollar appreciates relative to the franc. It could hedge this risk by buying into a series of forward contracts to buy dollars such that its dollar profits are always known with certainty.

b. The risk it faces is that the dollar depreciates relative to the Franc. It could buy a series of forward contracts for francs such that its dollar obligations are fixed.

c. The risks offset each other and SoftCola need not enter into two separate forward contracts. It can transfer the funds internally between the production and the retirement units and save the transactions costs of buying forward contracts.

31.  Matching Assets to Liabilities: The FDIC
32.  Federal deposit insurance originated in 1933 in part to protect the small investor and in part to safeguard the financial system. By insuring the savings of hundreds of thousands of individuals, the government has increased public confidence in the banking system and has reduced the number of speculative runs on banks and savings institutions. Banks and Savings and Loan Associates covered by this insurance pay the FDIC a premium. You work at the Foreign Deposit Insurance Corporation (FDIC) and it is your job to evaluate the portfolios of the institutions that the agency covers. Consider the assets and liabilities of one S&L, Mismatch Ltd. It has liabilities of $100 million in checking, NOW, and short-term deposits for which it pays current market interest rates. Its assets are in the form of long term consumer mortgages and other business loans made at fixed rates.

a. What do you conclude are the risks faced by Mismatch?

b. What steps could you recommend that Mismatch take in order to reduce or eliminate its risks? You are asked by your employers to think next about banks: the insured liabilities are predominantly in the form of liquid checking and savings accounts, whereas the assets tend to be more opaque and illiquid loans to firms and businesses. One of the risks involved in banking is the risk of default by borrowers. Banks as intermediaries can diversify this risk by making loans to several different borrowers. However, they cannot get rid of the risk entirely and in the absence of deposit insurance, this risk would have to be borne by the customers of the bank, the depositors. 

c. What risk-free and liquid assets could banks hold to cover their liabilities? If banks in fact held these assets, would we continue to require deposit insurance?

d. How might banks obtain funds to make loans? Who would bear the risks of default in this case? Would government insurance be required to protect them?
SOLUTION:
a. The revenues from its assets are not matched to its liability requirements. It faces interest rate risk.

b. Some of the options open to Mismatch are: (a) It could shift its portfolio composition to match assets to liabilities by holding floating-rate mortgages, or issuing fixed-rate long-term CDs. (b) It could enter into a swap agreement to exchange its fixed mortgage returns for floating returns. (c) It could reduce its interest exposure by putting caps on the floating rates that it pays to depositors.

c. Banks could hold short-term United States Treasuries against their deposit liabilities. If they did so, deposit insurance would be redundant because there is no residual risk to the depositor that needs to be insured.

d. Banks could float their stock in order to raise funds with which to make loans. In this case, the shareholders of the bank would bear the risk of the loans. Deposit insurance would not be required to protect these shareholders: presumably, as investors in the bank, they are aware of the risks they are taking by making their investment.

33.  Inflation Insurance
27.  You expect to receive $10,000 one year from now and want to insure it against inflation in excess of 6% per year. Structure a call option on the Consumer Price Index that offers the desired insurance.

SOLUTION:

Suppose the CPI is currently at 100. You would want a call option on 10,000 CPI Indices with a strike price of 106. If inflation is above 6%, then the CPI index will be above 106 and you will receive compensation which will protect you against inflation in excess of 6% which is eroding the $10,000 you are receiving in one year.

28.  Insurance versus Prepaid Expenses
29.  Suppose that you are a healthy person and you buy a one-year insurance policy against becoming ill. You pay the fair expected value of this policy up front, which is a 1% chance that your expenses will be $100,000, so the premium you would pay is $1,000. 

a. How would you characterize this transaction?

b. Now suppose another person has AIDS and knows that his expenses next year will be $100,000 for his treatment. From an insurance company’s point of view, what would be the fair premium for this individual?

c. Suppose an insurance company offers him the ability to pay $100,000 up front to administer and pay all of his medical expenses for the next year. How would you characterize this transaction?

SOLUTION:
a. This is a typical health insurance plan.

b. The fair premium would be the expected value = 100% x $100,000 = $100,000.

c. This would not be an insurance plan as there is no uncertainty in this situation. This is just a prepaid medical plan.

30.  Insurance versus Welfare or Hidden Subsidies

29.  Suppose the midwestern part of the country is flooded and many farmers lose all their crops. If the government sets up a flood relief plan that reimburses those farmers who did not have private insurance, is that an insurance plan? Who pays for this “insurance” program?

SOLUTION:

Because there is no uncertainty here, this “insurance” plan is really just a welfare plan (the flood has already happened). Anyone with damages will be able to collect whether they had private insurance or not. Therefore taxpayers will end up paying for this program.

Personal Integrative Problem

30.
Suppose you are French and are considering graduate study in the United States. It is April and you have been admitted into a two-year masters program at a good school. Your tuition per semester will be $5,000 and living expenses will amount to $1,000 per month. (You, therefore, estimate needing a total of $22,000 per year.) You are assured by the college that you will be able to find on-campus work to pay for your living expenses. You, therefore, need only worry about paying tuition. It is now July. You applied for and just received a tuition scholarship from the French government for the amount of Ffr 60,000 per annum for two years. The current exchange rate between the dollar and the Franc is 6 Ffr/$. You are obviously ecstatic about having won the award. You are told that you will get the money for the first year in September.

a. What risks do you face?

b. Upon inquiry at your bank, you find that the forward price for a September contract to buy dollars is 6 Ffr/$. How might you hedge your exchange rate risk for the first year?

c. If in September the market rate for the dollar turns out to be 5.5 Ffr/$, would you gain or lose on the forward contract? Does this mean that because you are worse off you shouldn’t have entered the 
contract in the first place?

It is still July. The representative at the French government award office is offering you a set of choices for how you can be paid your award: You could get Ffr 60,000 this coming September and the same amount the following September. Or, you could avoid the exchange-rate risk this coming year by being paid $5,000 per semester for the coming year (get paid in September and February) and then you would have the option to decide next July how you wish to be paid for the following year. 

In addition, you know the following: the forward price of the dollar for a September contract is 6 Ffr/$ and the U.S. risk free interest rate is 5% per annum.

d. Which payment option would you choose and why?

e. If instead of hedging you chose to insure yourself against a rise in the price of the dollar, how might you do this? What is the difference between hedging and insuring in this case?

Suppose that instead of promising you Ffr 60,000 for your second year in college, the French government made the second year grant conditional on your grades and progress in your first year.

f. What is the French government hoping to achieve by doing this?

It is now July after your first year. Tuition at your college is unchanged. You worked hard in your first year and your funding has been approved for another year. You have to decide, as you did last year, how you wish to get the funds for your coming year of schooling. This year the forward price of the dollar for a September contract is 6.1 Ffr/$ and the dollar risk-free rate has gone up to 7% per annum.

g. Would you choose to get Ffr 60,000 in September or $5,000 per semester?
SOLUTION:
a. You face the exchange-rate risk. The award is in francs and your tuition payments have to be made in dollars. If the exchange rate in September is 6.5 Ffr/$, then your award for the first year is worth only $9230.77. But if the rate declines to 5.5 Ffr/$, then the award is worth $10,909.09. In your second year, a risk you face in addition to the exchange-rate risk is the risk that that tuition might increase.

b. You could enter into a contract with your bank to exchange the Ffr 60,000 for $10,000 at 6 Ffr/$ in September when you get your money.

c. You lost $909.09 on the forward contract but this loss is in retrospect. In July, you had no way of predicting what the exchange rate would be in September and the forward contract was risk-reducing to you at that time, and therefore beneficial.

d. You could avoid exchange-rate risk for the coming year by taking the second option offered to you. However, you could as well enter into a forward contract with your bank to exchange Ffr 60,000 for $10,000 in September, pay your fall tuition of $5,000, and invest the rest in a risk-free dollar asset and earn 5% p.a. interest until February when you would have to pay $5,000 to the college. You would thus profit from the interest earned.

e. You could approach your bank to buy a put option so that you could sell your Ffr 60,000 to the bank at 6 Ffr/$ in case the price goes up; on the other hand, if the price falls, you will simply let the option expire. You would, of course, have to pay for this option. The differences between hedging and insuring are: to hedge, you do not need to make any payment to the bank up front, whereas to insure, you do; if you hedged your exposure, you would be shielded from both the upside and the downside exchange-rate risk whereas if you bought insurance, you would benefit from the upside while being shielded from the downside risk.

f. They are hoping to minimize the moral hazard associated with simply giving money away for two years: you would need to prove to the government that you are worthy of the grant and intend to use it well (i.e. to study hard) before they made it available to you for the second year.

g. You would now go for the second option of getting $5,000 per semester. The Ffr 60,000 is now worth $9,836.07 if you hedged it using a forward contract. After you pay your first semester tuition, you would be left with $4,836.07 which you would invest at 7% for 5 months (Sept. - Feb.) and have $4,977.12 at the start of your second semester, just short of your tuition requirement.

31.
In the drug example in Section 11.10.1, it was illustrated that diversifying investment from a  single drug company to two drug companies lowered the probability of ending up with nothing from 0.5 to 0.25. Suppose that there are four medical supply companies all racing to develop products and gain FDA approval for their products. Market forecasts suggest that large profits will be enjoyed by any company which gains FDA approval and takes its product to market. Investors in such a company stand to gain $100,000 on a $20,000 investment. Assume that the probability for success for each company is 0.5; i.e., a company will either gain FDA approval, or not, and that the FDA’s decision for a company is independent of its decision on the other companies.

a. If you invest 25% of your money in each company, what are all of the possible outcomes, along with their probabilities?

b. What is the net payoff of each outcome?

c. What is the expected net return of the strategy?

d. What is the probability of ending up with nothing? How does this compare to the results in section 11.10.1?

e. What is the probability of earning more than the $20,000 original investment?

f. Your strategy of investing 25% of your money in each of the four companies is an attempt to reduce what type of risk? For each company, what is that specific risk in this example?

SOLUTION:

a.
Outcomes
Probability
1)
No company gains FDA approval
.0625
(1/16)

2)
FDA grants approval to all four companies
.0625
(1/16)

3)
One company is granted approval
.250
(4/16)

4)
Two companies are granted approval
.375
(6/16)

5)
Three companies are granted approval
.250
(4/16)

b.
Net payoffs

Outcome 1:
-$20,000

Outcome 2:
$100,000 - $20,000 = $80,000

Outcome 3:
$25,000 - $20,000 = $5,000

Outcome 4:
$50,000 - $20,000 = $30,000

Outcome 5:
$75,000 - $20,000 = $55,000

c.
Expected net payoff:

.0625*(-20000) + 0.0625*(80000) + 0.25*(5000) + .375*(30000) + .25*(55000) = $30,000

Expected net return: 

30,000/20,000*100%=150%

d. Probability of losing the initial investment is .0625, the probability of outcome 1 where none of the four companies gains FDA approval. In 11.10.1, where two biotechnology firms were in the “portfolio,” the probability of total loss was .25. Here, with four firms, the probability of total loss is .0625. This improvement is a benefit of diversification.

e.
.9375

f. 
Firm-specific, diversifiable risk. In this example, that risk for each of the four companies is the risk that the FDA will not grant approval to its new product.


