Solutions to Chapter 23

International Financial Management

1.
a.
You can buy: 100/0.9644 = 103.69 euros for $100.



You can buy: 100 ( 0.9644= 96.44 dollars for 100 euros.


b.
You can buy: 100 ( 1.5231 = 152.31 Swiss francs for $100.



You can buy: 100/1.5231 = 65.66 dollars for 100 Swiss francs.


c.
If the euro depreciates, then $1 will buy more euros, so the direct exchange rate ($/ EQ \o(C,()) will decrease and the indirect exchange rate ( EQ \o(C,()/$) will increase.


d.
One U.S. dollar can buy 1.7518 Australian dollars.  Therefore, one U.S. dollar is worth more than one Australian dollar.

2.
a.
123.380¥/$


b.
120.63 yen = 1 dollar


c.
Premium.  You get fewer yen for each dollar in the forward market.


d.
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e.
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f.
120.63 yen = 1 dollar


g.
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3.
a.
The interest rate differential equals the forward premium or discount, i.e., for currency x:
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b.
The forward premium or discount equals the expected percentage change in the spot rate:
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c.
Prices of goods in different countries are equal when translated to a common currency.  It follows that the expected inflation differential equals the expected percentage change in the spot rate:
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d.
Expected real interest rates in different countries are equal:





[image: image8.wmf])

r

1

(

E

r

1

)

r

1

(

E

r

1

$

$

x

x

+

+

=

+

+


4.
Forecasts of the foreign inflation rate to produce cash-flow forecasts


Forecasts of future exchange rates to convert cash flows into domestic currency


Domestic interest rates to discount domestic currency cash flows

5.
If international capital markets are competitive, the real cost of funds in Japan must be the same as the real cost of funds elsewhere.  That is, the low Japanese yen interest rate is likely to reflect the relatively low expected rate of inflation in Japan and the expected appreciation of the Japanese yen.  Note that the parity relationships imply that the difference in interest rates is equal to the expected change in the spot exchange rate and also equal to the expected difference in inflation rates.  If the funds are to be used outside Japan, Ms. Stone should consider whether to hedge against changes in the exchange rate, and how much this hedging will cost.

6.
a.
Buy euros forward.  This locks in the dollar value of the euros that the importer will pay in six months.

7.
If the dollar depreciates, then, in order to maintain a fixed yen price, Sanyo will need to raise the dollar price.  This action can cause Sanyo to lose business in the U.S.  It can hedge this exchange rate risk by selling dollars forward, so that any loss in U.S. profits due to dollar depreciation will be offset by gains on the forward sale of the dollar.


Alternatively, Sanyo can fix the dollar price of its products.  This means that its U.S. sales are independent of the exchange rate.  But then the yen value of the dollar revenues that it realizes in the U.S. will decrease if the dollar depreciates.  To reduce this exchange rate risk, Sanyo can sell dollars forward, meaning that its future dollar revenues can be exchanged for yen at the forward exchange rate.

8.
The firm can borrow the present value of 1 million Australian dollars, sell those Australian dollars for U.S. dollars in the spot market, and invest the proceeds in an 8-year U.S. dollar loan.  In 8 years, it can repay the Australian loan with the anticipated Australian dollar payment.

9.


1 month
12 months

Dollar interest rate

(annually compounded)
1.8%

2.80%

Peso interest rate

(annually compounded)
5.5%

9.49% b

Forward pesos per dollar a 
9.784 c
10.39


Notes:


a.
Spot pesos per dollar = 9.755


b.
To find this value we use the interest rate parity relationship.  Denote the annual peso interest rate as rx.  Then:





[image: image9.wmf]$

/

x

$

/

x

$

x

s

f

r

1

r

1

=

+

+

 ( 
[image: image10.wmf]1

)

r

1

(

s

f

r

$

$

/

x

$

/

x

x

-

ú

û

ù

ê

ë

é

+

´

=






[image: image11.wmf]%

49

.

9

0949

.

0

1

028

.

1

755

.

9

39

.

10

r

x

=

=

-

ú

û

ù

ê

ë

é

´

=



c.
Again, we can use interest rate parity, this time for a one-month horizon.  Parity implies that:
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We need to take the 1/12 power in the above equation because the interest rates in the table are expressed as effective annual (compounded) rates.  We need to put the interest rates on a monthly basis to compute the one-month forward exchange rate.

10. Let s£ represent the spot rate ($/£) in one year.  The rate of return to a U.S. investor is given by: 1 + r$ = (1 + r£) ( (s£/1.60)

If the pound appreciates (meaning that s£ > 1.60), then the dollar-denominated return is higher.  Since (1 + r£) = 1.04 then:



1 + r$ = 1.04 ( (s£/1.60)




s£
r$


a.
1.60
4.0%


b.
1.70
10.5%


c.
1.50
( 2.5%

11.
We can utilize the interest rate parity theorem:
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The indirect exchange rates are:



s£/$ = 1/1.4994 = £ 0.6669/$


f£/$ = 1/1.491 = £ 0.6707/$

Remembering that we are using 3-month interest rates expressed as annual rates, we have:



[image: image14.wmf]6669

.

0

6707

.

0

)

02

.

0

1

(

)

r

1

(

4

/

1

4

/

1

£

=

+

+

( r£ = 0.0107 = 1.07%


If the sterling interest rate were higher than this, you could earn an immediate arbitrage profit by buying sterling, investing in a 3-month sterling deposit and selling the proceeds forward.

12.
a.
The Canadian dollar is at a forward discount.  It takes more Canadian dollars to buy one U.S dollar in the forward market than in the spot market.

b. 
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c.
Using the expectations theory of exchange rates, the forecast is $1 (US) = 1.5502 Canadian dollars.


d.
100,000/1.5502 = $64,507.81 (US)

13. The interest rate in the U.S. is 5%.  Borrowing or lending in the U.K. and covering interest rate risk with futures or forwards offers a rate of return of:




[image: image16.wmf]%

32

.

5

0532

.

0

1

55

.

1

54

.

1

06

.

1

1

s

f

)

r

1

(

r

$

/

£

$

/

£

£

$

=

=

-

ú

û

ù

ê

ë

é

´

=

-

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

´

+

=



It appears advantageous to borrow in the U.S. where the rate is lower, and to lend in the U.K. where the rate is higher.  In other words, the interest rate parity relationship is violated.


An arbitrage strategy to take advantage of this violation involves simultaneous lending and borrowing with the covering of exchange rate risk:

Action Now
CF in $
Action at period-end
CF in $

Lend £1.0 in U.K.
($1.55
Loan repaid;

Exchange proceeds for dollars
1.06 ( E1

Borrow in U.S.
$1.55
Repay loan
(1.55 ( 1.05

Sell forward £ 1.06

for $1.54/£
(i.e., sell forward proceeds from the U.K loan)
$0.00
Unwind
1.06 ( (1.54 ( E1)

TOTAL
$0.00

$0.0049


This strategy thus provides a riskless payoff of $0.0049 (for every pound loaned in the U.K.) with an initial cash outflow of zero.  It is a pure arbitrage opportunity.  With no money down, you can earn riskless profits; clearly, you (and other investors) would pursue this strategy to the fullest extent possible.  As a result, we would expect the price pressure from this arbitrage activity to restore the interest-rate parity relationship.

14.
According to purchasing power parity, the Canadian dollar should be depreciating relative to the U.S. dollar.  The purchasing power of Canadian dollars is falling faster than that of U.S. dollars.  Therefore, the number of U.S. dollars that can be obtained for one Canadian dollar should be falling.

15.
1.5231 Swiss francs per dollar


123.380 yen per dollar


Since 123.380 yen have the same value as 1.5231 Swiss francs, each franc should be worth: 123.38/1.5231 = 81.01 yen

So the bank would quote an exchange rate of ¥81.01/Swiss franc.  If it did not, you could earn riskless profits.


Suppose that the exchange rate were ¥75/Swiss franc.  Then an investor could:

(1) Convert $1 into ¥123.38

(2) Convert the ¥123.38 into 123.38/75 = 1.645 Swiss francs

(3) Convert the Swiss francs into 1.645/1.5231 = $1.080

The investor therefore immediately and risklessly converts $1 into $1.080.

16.
The forecasted leos cash flows are converted into dollars at the spot rate that is forecast for each date.  The current spot rate is 2 leos per dollar, but the leo is expected to depreciate at 2% per year.

Year
0
1
2
3
4
5

Leo cash flow, millions
(7.600
2.000
2.500
3.000
3.500
4.000

Forecast exchange rate
2.000
2.040
2.081
2.122
2.165
2.208

$ cash flow, millions
(3.800
0.980
1.201
1.414
1.617
1.812


At a discount rate of 15%, the net present value of the dollar cash flows is 

$0.72 million.


[NOTE:  As we point out in the text, we think it is poor practice to combine the profits from the Narnian operation with the profits that are expected from guessing the direction of currency movements.  The exchange rate forecasts used in the problem are inconsistent with the interest rate and inflation rate forecasts.  It makes more sense to first consider whether the project is worthwhile, and then to determine whether the firm should hedge against, or bet on, exchange rate changes.]

17.


Dollar value of

euro revenue given exchange rate
Additional income from forward contract given exchange rate
Total profit (or loss) given exchange rate

Revenue in euros (million)
0.90
1.00
0.90
1.00
0.90
1.00

1 (Receive order)
0.90
1.00
+0.0503
(0.0497
+0.9503
+0.9503

0 (Lose order)
0.00
0.00
+0.0503
(0.0497
+0.0503
(0.0497


Note: profit on the forward contract = forward rate – ultimate spot exchange rate



 = 0.9503 ( spot rate


Selling the euros forward results in a hedged position only if the export order is received and the firm receives euro-denominated cash flows.  The profit on the forward sale offsets the fluctuation in the dollar value of the euro revenue.  However, if the order is not received, euro revenue will be zero and the forward sale of euros introduces foreign exchange exposure.

18.
a.
Revenue is in Trinidadian dollars, whereas the U.S. firm is concerned with the U.S. dollar value of revenue.  Therefore, the value of the revenues in U.S. dollars depends on the exchange rate at the time the goods are sold.


b.
If the U.S. firm borrows in Trinidad and converts the borrowed funds to dollars, the future revenue in Trinidadian dollars can be used to pay off the Trinidadian debt.  Therefore, the loan offsets the exposure created by foreign-currency denominated cash inflows.


c.
Now costs as well as revenues are foreign currency denominated.  The firm’s foreign exchange exposure is based on its net profits rather than its gross revenue.  Therefore, its exposure is mitigated.

19.
a.
Most revenues are in dollars while a large fraction of cost is in Swiss francs.  If the Swiss franc appreciates, then net cash flow will decline when expressed in a common currency (either dollars or Swiss francs).  The stock price will fall.


b.
Nestle’s net cash flow as measured in a non-Swiss currency, such as U.S. dollars, will be largely unaffected by the appreciation of the Swiss franc since neither costs nor revenues are denominated in Swiss francs.  However, the value of the cash flow stream (which is in non-Swiss currencies) will fall as measured in Swiss francs.  Therefore, the dollar value of Nestle stock might be unaffected, but the Swiss franc value of the stock might fall.


c.
Costs are in Swiss francs.  The Swiss franc value of revenues is hedged.  So the Swiss franc value of Union Bank should be unaffected by the appreciation.

20.
Do calculations in U.S. dollars:

Period:
1
2
3

Real cash flow (thousands of pesos)
250,000
250,000
250,000

Nominal cash flow (thousands of pesos)
280,000
313,600
351,232

Forecast exchange rate *
52.830
55.549
58.407

Nominal cash flow ($ million)
5.300
5.645
6.014

PV of cash flows
4.775
4.582
4.397


* From purchasing power parity:



expected spot rate = current spot rate
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** Discount rate = interest rate + risk premium = 0.03 + 0.08 = 0.11 = 11.0%


Project cost (in dollars) = 500 million/50.245 = $9.951 million


NPV = –$9.951 + $4.775 + $4.582 + $4.397 = $3.803 million

Solution to Minicase for Chapter 23

The points you should make are:

a. When judging the cost of forward cover, the relevant comparison is between the forward rate and the expected spot rate. Since the forward rate is on average close to the subsequent spot rate, the cost of insurance is low.

b. The firm could buy spot yen today but would then receive the low yen rate of interest for 1 year rather than the higher dollar rate. Interest rate parity states that the two methods of hedging (buying yen forward or buying spot and investing in yen deposits) have similar cost.

c.
The yen interest rate is likely to be low because investors expect the yen to appreciate against the dollar. The firm can expect the benefit of borrowing at the low interest rate to be offset by the extra cost of buying yen to pay the interest and principal. Also, borrowing yen would add currency risk and it would be odd to do this at the same time as buying yen and putting them on deposit.
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