
CHAPTER 27

Managing Risk

Answers to Practice Questions

1. Insurance companies have the experience to assess routine risks and to advise companies on how to reduce the frequency of losses.  Insurance company experience and the very competitive nature of the insurance industry result in correct pricing of routine risks.  However, BP Amoco has concluded that insurance industry pricing of coverage for large potential losses is not efficient because of the industry’s lack of experience with such losses.  Consequently, BP has chosen to self insure against these large potential losses.  Effectively, this means that BP uses the stock market, rather than insurance companies, as its vehicle for insuring against large losses.  In other words, large losses result in reductions in the value of BP’s stock.  The stock market can be an efficient risk-absorber for these large but diversifiable risks.

2. As we have noted in the answer to Practice Question 1, insurance company expertise can be beneficial to large businesses because the insurance company’s experience allows the insurance company to correctly price insurance coverage for routine risks and to provide advice on how to minimize the risk of loss.  In addition, the insurance company is able to pool risks and thereby minimize the cost of insurance.

Rarely does it pay for a company to insure against all risks, however.  Typically, large companies self-insure against small potential losses.  In addition, at least one very large company, BP Amoco, has also chosen to self-insure against very large losses, as described in the answer to Practice Question 1.

3. Moral hazard: Having an insurance policy can make the policyholder less careful with regard to the insured risk and can therefore increase the odds of loss.

Adverse selection: When an insurance company offers insurance coverage at a set price, without discriminating between high-risk and low-risk customers, it will attract more high-risk customers.

Moral hazard and adverse selection both increase the insurance company’s losses.  Consequently, the insurance company must increase the premium it charges.

4. If payments are reduced when claims against one issuer exceed a specified amount, the issuer is co-insured above some level, and some degree of on-going viability is ensured in the event of a catastrophe.  The disadvantage is that, knowing this, the insurance company may over-commit in this area in order to gain additional premiums.  If the payments are reduced based on claims against the entire industry, an on-going and viable insurance market may be assured but some firms may under-commit and yet still enjoy the benefits of lower payments.  Basis risk will be highest in the first case due to the larger firm specific risk.

5. This is not a fair comment.  By selling wheat futures, the farmer has indeed eliminated risk.  She knows exactly what the price will be.  ‘Eliminating risk’ means that there is no possibility of a loss, but it also means that there is no possibility of a gain.

6.
a.
Futures contracts are available only in standardized units, for standardized contract dates, and for a limited number of assets.  Forward contracts are not standardized with respect to unit, date or asset.

b. Futures contracts are traded on organized exchanges.  You can buy a six-month futures contract today and sell it tomorrow.  Your contract is with the futures exchange clearing house, not with a particular investor.  A forward contract is not traded on an exchange, and a forward contract is a contract with a particular investor.

c. Futures contracts are marked-to-market.  In effect, you close your position each day, settle any profits or losses, and open up a new position.  Forward contracts are not marked-to-market.

7.
The list of commodity futures contracts is long, and includes.

· Gold
Buyers include jewelers.

Sellers include gold-mining companies.

· Sugar
Buyers include bakers.

Sellers include sugar-cane farmers.

· Aluminum
Buyers include aircraft manufacturers.

Sellers include bauxite miners.

8.
(i)
A currency swap is a promise to make a series of payments in one currency in exchange for receiving a series of payments in another currency.

(ii) An interest rate swap is a promise to make a series of fixed-rate payments in exchange for receiving a series of floating-rate payments (or vice versa).  Also, the exchange of floating-rate payments is linked to different reference rates (e.g., LIBOR and the commercial paper rate).

(iii) A default swap is a promise to pay a series of fixed rate payments in exchange for receiving a single large payment in the event that a particular issuer defaults on a loan.


Swaps may be used because a company believes it has an advantage borrowing in a particular market or because a company wishes to change the structure of its existing liabilities.

9. 
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Spot price – PV(dividends) = 13,743 – [(13,743 ( 0.04 ( 0.5)/1.19(1/2)] = 13,491.04


The futures are not fairly priced.

10. If we purchase a 9-month Treasury bill futures contract today, we are agreeing to spend a certain amount of money nine months from now for a 3-month Treasury bill.  So, the valuation of this futures contract involves three steps:

· First, find the expected yield of a 3-month Treasury bill 9 months from now (yf).

· Second, find the corresponding price of the 3-month Treasury bill 9 months from now (Pf).  (Note: Pf is the answer to this Practice Question, so step 3 is not a required step for this solution.)

· Third, find the corresponding spot price today.


(Note that the yields given in the problem statement are annualized.)


The yield of a 3-month Treasury bill nine months from today is found as follows (where r denotes a spot rate and the subscripts refer to the time to maturity, in months):



(1 + r9)3/4 ( (1 +  yf)1/4 = (1 + r12)1


(1 + 0.07)3/4 ( (1 +  yf)1/4 = (1 + 0.08)1

Solving, we find that: yf = 0.1106 = 11.06% (annualized rate).


It follows that the price (per dollar) of a 3-month Treasury bill nine months from now will be:
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The corresponding spot price today is:
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11.
To check whether futures are correctly priced, we use the basic relationship:
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This gives the following:



Actual Futures

Price
Value of

Future

a.
Magnoosium
$2728.50
$2728.50

b.
Quiche
0.514
0.589

c.
Nevada Hydro
78.39
78.39

d.
Pulgas
6,900.00
7,126.18

e.
Establishment Industries stock
97.54
97.58

f.
Wine
14,200.00
13,107.50*

* Assumes surplus storage cannot be rented out.  Otherwise, futures are overpriced as long as the opportunity cost of storage is less than:

($14,200 - $13,107.50) = $1,092.50


Note that for the currency futures in part (d), the futures and spot currency quotes are indirect quotes (i.e., pulgas per dollar) rather than direct quotes (i.e., dollars per pulga).  If I buy pulgas today, I pay ($1/9300) per pulga in the spot market and earn interest of [(1.950.5) –1] = 0.3964 = 39.64% for six months.  If I buy pulgas in the futures market, I pay ($1/6900) per pulga and I earn 7% interest on my dollars.  Thus, the futures price of one pulga should be:



1.3964/(9300 ( 1.07) = 0.00014033 = 1/7126.18


Therefore, a futures buyer should demand 7126.18 pulgas for $1.


Where the futures are overpriced [i.e., (f) above], it pays to borrow, buy the goods on the spot market, and sell the future.  Where they are underpriced [i.e., (b) and (d)], it pays to buy the future, sell the commodity on the spot market, and invest the receipts in a six-month account.

12.
We make use of the basic relationship between the value of futures and the spot price:
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This gives the following values:

Contract Length (Months)



1

3

9

15

21

(1 + rf)t

1.00437

1.01663

1.05799

1.10288

1.15058

rf

5.37%

6.82%

7.81%

8.15%

8.34%

13.
a.
The NPV of a swap at initiation is zero, assuming the swap is fairly priced.

b. If the long-term rate rises, the value of a five-year note with a coupon rate of 4.5% would decline to 957.30:
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With hindsight, it is clear that A would have been better off keeping the fixed-rate debt.  A loses as a result of the increase in rates and the dealer gains.

c. A now has a liability equal to (1,000 – 957.30) = 42.70 and the dealer has a corresponding asset.

14. Once it is clear that a swap is profitable, then it must be determined how this profit is to be divided between the principals.  For purposes of illustration, let us first assume that A will break even and then calculate the profit to B.  (Having shown that there is a profit, we could then rearrange the calculations to find the swap which gives all the gains to A, or to find a swap for which the gains are shared.)

To begin, we assume that A demands a 10% dollar cost of borrowing:


Step 1:
B borrows $1,000 at its 8 percent borrowing rate.


Step 2:
B changes $1,000 into 2,000 Swiss Francs (SF).

Step 3:
A promises to pay B $80 per year in years 1 through 4, and $1,080 in year 5.  (This covers B’s cost of servicing its dollar debt.)

Step 4:
A discounts these promised dollar payments at its 10 percent dollar cost of borrowing:
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This is the amount that A needs to borrow.


Step 5:
A borrows 1848.36 SF at its 7 percent borrowing rate.


Step 6:
A changes 1848.36 SF into $924.18.

Step 7:
B promises to pay A 129.39 SF per year in years 1 through 4, and 1977.75 SF in year 5.  This covers A’s cost of servicing its SF debt.

The net effect of B’s dollar loan, A’s Swiss franc loan, and the currency swap is:

1. A borrows $924.18 at 10 percent, i.e., A receives $924.18 and is obligated to pay $80 per year in years 1 through 4, and $1,080 in year 5.  A’s SF obligations are paid by B.

2. B borrows 2000 SF and is obligated to pay 129.39 SF per year in years 1 through 4, and 1,977.75 SF in year 5.  B’s dollar obligations are paid by A.  The cost, or yield, of this loan to B may be calculated from the following:
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Thus, as a result of the swap, A can borrow dollars on a break-even basis, and B can borrow Swiss francs more cheaply (5.1 percent versus 6 percent).  As noted above, we could rearrange this so that the profit is shared, which is the usual case.

15. Suppose you own an asset A and wish to hedge against changes in the value of this asset by selling another asset B.  In order to minimize your risk, you should sell delta units of B; delta measures the sensitivity of A’s value to changes in the value of B.

In practice, delta can be measured by using regression analysis, where the value of A is the dependent variable and the value of B is the independent variable.  Delta is the regression coefficient of B.  Sometimes considerable judgement must be used.  For example, it may be that hedge you wish to establish has no historical data that can be used in a regression analysis.

16.


Gold Price

Per Ounce
(a)

Unhedged

Revenue
(b)

Futures-Hedged

Revenue
(c)

Options-Hedged

Revenue

$280
$280,000
$301,000
$298,000

$300
$300,000
$301,000
$298,000

$320
$320,000
$301,000
$318,000

17.
Standard & Poor’s index futures are contracts to buy or sell a mythical share, which is worth $500 times the value of the index.  For example, if the index is currently at 400, each ‘share’ is worth: ($500 ( 400) = $200,000.  Legs’ portfolio is equivalent to five such ‘shares.’


If Legs sells five index futures contracts, then, in six months, he will receive:

5 ( $500 ( price of futures


If the relationship between the futures price and the spot price is used, this is equivalent to receiving:

5 ( 500 ( (spot price of index) ( (1 + rf)1/2 = $1,000,000 ( (1 + rf )1/2

This is exactly what he would receive in six months if he sold his portfolio now and put the money in a six-month deposit.  Of course, when he sells the futures, Legs also agrees to hand over the value of a portfolio of five index ‘shares.’  So, at the end of six months, he can sell his portfolio and use the proceeds to settle his futures obligation.  Thus, by hedging his portfolio, Legs can ‘cash in’ without selling his portfolio today.

18. Legs can equally well hedge his portfolio by selling seven-month index futures now and liquidating his futures position six months from today.  If rp is the return on the portfolio and rf is the risk-free rate, then his cash flows are:



Sell portfolio:
+1,000,000 ( (1 +  rp)



Sell 7-month future:
+1,000,000 ( (1 +  rf)½

(using the relationship between the spot and futures prices)



Buy 7-month future:
-1,000,000 ( (1 + rp)


(because the spot price of the future will increase as the index increases)


Thus, the net cash flow six months from today will be [1,000,000 ( (1 + rf)1/2], exactly what Legs would receive if he sold the $1,000,000 portfolio now and put the money in a six-month deposit.

19. We find the appropriate delta by using regression analysis, with the change in the value of Swiss Roll as the dependent variable and the change in the value of Frankfurter Sausage as the independent variable.  The result is that the regression coefficient, which is the delta, is 0.5.  In other words, the short position in Frankfurter Sausage should be half as large as that in Swiss Roll, or $50 million.

20.
a.
0.75 ( 100,000 = $75,000

b. ( = 0.75

c. You could sell (1.2 ( 100,000) = $120,000 of gold (or gold futures) to hedge your position.  However, since the R2 is less (0.5 versus 0.6 for Stock B), you would be less well hedged.

21.
a.
For the lease:

Year
Ct
PV(Ct)

at 12%
Proportion of Total Value
Proportion of Total Value Times Year

1
2
1.786
0.180
0.180

2
2
1.594
0.160
0.320

3
2
1.424
0.143
0.429

4
2
1.271
0.128
0.512

5
2
1.135
0.114
0.570

6
2
1.013
0.102
0.612

7
2
0.905
0.091
0.637

8
2
0.808
0.081
0.648


V =
9.935
Duration =
3.908

For the 6-year debt (value $8.03 million):

Year
Ct
PV(Ct)   at 12%
Proportion of Total Value
Proportion of Total Value Times Year

1
120
107.1
0.107
0.107

2
120
95.7
0.096
0.191

3
120
85.4
0.085
0.256

4
120
76.3
0.076
0.305

5
120
68.1
0.068
0.340

6
1120
567.4
0.567
3.402


V =
1000.0
Duration =
4.601

The duration of the one-year debt (value $1.91 million) is one year.  Therefore, the average duration of the debt portfolio is:
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This is equal to the duration of the lease.

b. See the table below.  Potterton is no longer fully hedged.  The value of the liabilities ($14.02 million) is now less than the value of the asset ($14.04 million).  A one percent change in interest rates affects the value of the asset more than the value of the liabilities.  To maintain the hedge, the financial manager would adjust the debt package to have the same duration as the lease.  Note, however, that the mismatch is negligible and should not give the manager sleepless nights.


Lease
6-Year Debt
1-Year Debt
Debt Package

Yield
Value
Change
Price
Value
Price
Value
Value
Change

2.5%
14.340
+2.144%
152.33
12.232a
109.27
2.087b
14.319
+2.118%

3.0%
14.039

148.75
11.945
108.74
2.077
14.022


3.5%
13.748
-2.073%
145.29
11.667
108.21
2.067
13.734
-2.054%

(a) $8.03 million face value

(b) $1.91 million face value

22.
a.
PV = [-20/(1.10)3] – [20/(1.10)4] = -$28.69

b. Duration of the liability:

Year
Ct
PV(Ct)

at 12%
Proportion of Total Value
Proportion of Total Value Times Year

3
20
15.03
0.524
1.572

4
20
13.66
0.476
1.904


V =
28.69
Duration =
3.476



Duration of the note:

Year
Ct
PV(Ct)   at 12%
Proportion of Total Value
Proportion of Total Value Times Year

1
12
10.91
0.103
0.103

2
12
9.92
0.093
0.187

3
12
9.02
0.085
0.254

4
112
76.50
0.719
2.877


V =
106.35
Duration =
3.421

c. Let x = the proportion invested in the note so that (1 – x) is the proportion invested in the bank deposit.  Then:

3.421x + 0 (1 –x) = 3.476

x = 3.476/3.421 = 1.016

1 – x = -0.016

Therefore, invest (1.016 ( $28.69 million) = $29.149 million in the note and borrow ($29.149 million - $28.69 million) = $0.459 million.

d. No, not perfectly.  However, the imbalance would generally be relatively small.

e.
In order to perfectly hedge this liability, we must invest so that the cash flows from the investment exactly match the cash flows of the liability.  One way to do this is with zero-coupon notes, as follows:

· Invest $15.03 million in a 3-year zero-coupon note paying 10%

· Invest $13.66 million in a 4-year zero-coupon note paying 10%

When the 3-year zero-coupon note matures, it will pay $20 million, and when the 4-year zero-coupon note matures, it will pay $20 million.

23. Assume the current price of oil is $14 per barrel, the futures price is $16, and the option exercise price is $16.

Oil Price Per Barrel
Futures-Hedged Expense
Options-Hedged Expense

$14
$16
$14

$16
$16
$16

$18
$16
$16


The advantages of using futures are that risk is eliminated and that the hedge, once in place, can be safely ignored.  The disadvantage, compared to hedging with options, is that options allow for the possibility of a gain.  Hedging with options has a cost (i.e., the cost of the option).

24. Insurance eliminates downside risk by providing a put option.  Hedging removes all uncertainty.  Option hedging therefore requires a dynamic strategy.  An example is the delta hedge set up by the miller, as described in the chapter.

25. Think of Legs Diamond’s problem (see Practice Question 17).  If futures are underpriced, he will still be hedged by selling futures and borrowing, but he will make a known loss (the amount of the underpricing).  If he hedges by selling seven-month futures (see Practice Question 18), he not only needs to know that they are fairly priced now but also that they will be fairly priced when he buys them back in six months.  If there is uncertainty about the fairness of the repurchase price, he will not be fully hedged.

Speculators like mispriced futures.  For example, if six-month futures are overpriced, speculators can make arbitrage profits by selling futures, borrowing and buying the spot asset.  This arbitrage is known as ‘cash-and-carry.’

Challenge Questions
1. a.
Phillips is not necessarily stupid.  The company simply wants to eliminate interest rate risk.

b. The initial terms of the swap (ignoring transactions costs and dealer profit) will be such that the net present value of the transaction is zero.  Phillips will borrow $20 million for five years at a fixed rate of 9% and simultaneously lend $20 million at a floating rate two percentage points above the three-month Treasury bill rate which is currently a rate of 7%.

c. Under the terms of the swap agreement, Phillips is obligated to pay $0.45 million per quarter ($20 million at 2.25% per quarter) and, in turn, receives $0.40 million per quarter ($20 million at 2% per quarter).  That is, Phillips has a net swap payment of $0.05 million per quarter.

d. Long-term rates have decreased, so the present value of Phillips’ long‑term borrowing has increased.  Thus, in order to cancel the swap, Phillips will have to pay the dealer.  The amount paid is the difference between the present values of the two positions:

· The present value of the borrowed money is the present value of $0.45 million per quarter for 16 quarters, plus $20 million at quarter 16, evaluated at 2% per quarter (8% annual rate, or two percentage points over the long-term Treasury rate).  This present value is $20.68 million.

· The present value of the lent money is the present value of $0.40 million per quarter for 16 quarters, plus $20 million at quarter 16, evaluated at 2% per quarter.  This present value is $20 million, as we would expect.  Because the rate floats, the present value does not change.



Thus, the amount that must be paid to cancel the swap is $0.68 million.

2. a.
Cash flows (in thousands) for the two alternatives are as follows:

Hoopoe’s International Issue


Year
Cash Flow


0
C$99,800
100,000 – (100,000 ( 0.002)

1
-10,625
-(100,000 ( 0.10625)

2
-10,625


3
-10,625


4
-10,625


5
-110,625
(-10,625 - 100,000)



The ‘all-in cost’ (yield to maturity) implicit in these cash flows is 10.68%.

Hoopoe’s Swiss Franc (SF) Issue:


Year
Cash Flow


0
SF 199,600
200,000 – (200,000 ( 0.002)

1
-10,750
-(200,000 ( 0.05375)

2
-10,750


3
-10,750


4
-10,750


5
-210,750
(-10,750 - 200,000)



For the swap to be successful the counterparty must pay Hoopoe’s Swiss franc costs (10,750 in years 1 through 4 and 210,750 in year 5).  Further, the counterparty requires an all-in cost in Swiss francs of 6.45%.  Using 6.45% as the discount rate, we can calculate the net proceeds required from the counterparty’s dollar issue:
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With these net proceeds, we can calculate the required dollar face value (x) of the counterparty’s debt issue:




x (1 – 0.002) = 95,527 ( x = $95,718



We can now calculate the cash flows related to the counterparty’s issue of dollar debt.

Year
Cash Flow


0
$95,527
95,718 – (95,718 ( 0.002)

1
-10,170
(95,718 ( 0.10625)

2
-10,170


3
-10,170


4
-10,170


5
-105,888
(-10,170 - 95,178)



Thus, Hoopoe can issue Swiss franc debt and raise 199,600 SF, which is equivalent to $99,800, and have its SF obligation paid by the counterparty; in turn, it is obligated to pay its counterparty’s dollar obligations.  The all-in cost (x) implied by these cash flows is calculated as follows:
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(Note that, by construction, the counterparty’s all-in cost is 6.45 percent for its SF borrowing.)



The swap is better than the international bond issue, since the effective interest rate is less: 9.51% versus 10.66%

b. Hoopoe must clearly worry that the counterparty may default on the swap agreement.  The cost of a replacement swap with a new counterparty could be considerably higher than the first one, for example, if the dollar has fallen sharply relative to the franc.  Often, however, the counterparty is a major international bank; in that case, the default risk is probably small.

3. a.
For each, we make use of the general relationship:
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or




Futures price = (1 + rf) t ( [Spot price – PV(convenience yield)]



Thus, the six-month futures prices are:

Magnoosium:
1.03 ( [2800 – (0.04 ( 2800)/1.03] =
$2,722 per ton

Oat Bran:
1.03 ( [0.44 – (0.005 ( 0.44)/1.03] =
$0.451 per bushel

Biotech:
1.03 ( [140.2 – 0] =
$144.4

Allen Wrench:
1.03 ( [58.00 – (1.2/1.03)] =
$58.54

5-Year T-Note:
1.03 ( [108.93 – (4/1.03)] =
$108.20

Ruple:
*
3.017 ruples/$


*Note that, for the currency futures (i.e., the Westonian ruple), the spot currency quote is an indirect quote (i.e., ruples per dollar) rather than a direct quote (i.e., dollars per ruple).  If I buy ruples today in the spot market, I pay ($1/3.1) per ruple in the spot market and earn interest of [(1.120.5) –1] = 0.0583 = 5.83% for six months.  If I buy ruples in the futures market, I pay ($1/X) per ruple (where X is the indirect futures quote) and I earn 6% interest on my dollars.  Thus, the futures price of one ruple should be:



1.0583/(3.1 ( 1.03) = 0.33144 = 3.017


Therefore, a futures buyer should demand 3.017 ruples for $1.

b. The magnoosium producer would sell 1,000 tons of six-month magnoosium futures.

c. Because magnoosium prices have fallen, the magnoosium producer will receive payment from the exchange.  It is not necessary for the producer to undertake additional futures market trades to restore its hedge position.

d. No, the futures price depends on the spot price, the risk-free rate of interest, and the convenience yield.

e. The futures price will fall to $48.24 (same calculation as above, with a spot price of $48).

f. First, we recalculate the current spot price of the 5-year Treasury note.  The spot price given ($108.93) is based on semi-annual interest payments of $40 each (annual coupon rate is 8%) and a flat term structure of 6% per year.  Assuming that 6% is the compounded rate, the six-month rate is:

(1 + 0.06)1/2 - 1 = 0.02956 =  2.956%



Incorporating similar assumptions with the new term structure specified in the problem, the new spot price of the 5-year Treasury note will be $113.46.  Thus, the futures price of the 5-year T-note will be:

1.02 ( [113.46 - (4/1.02)] = $111.73



The dealer who shorted 100 notes at the (previous) futures price has lost money.

g. The importer could buy a three-month option to exchange dollars for ruples, or the importer could buy a futures contract, agreeing to exchange dollars for ruples in three months’ time.
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