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Multiple Choice



1. Suppose the spot ask exchange rate, Sa($|£), is $1.90 = £1.00 and the spot bid exchange rate, Sb($|£), is $1.89 = £1.00. If you were to buy $10,000,000 worth of British pounds and then sell them five minutes later, how much of your $10,000 would be "eaten" by the bid-ask spread (or, “how much would you be paying for the trades”)? A. $1,000,000 B. $52,910.05 C. $100,000 D. $52,631.58 You buy pounds at the ask price. So, for $10,000,000 you get ($10,000,000/1.9) = £5,263,157.89. You sell pounds at the bid, so you get (£5,263,157.89 × 1.89) = $9,947,368.42. So your loss is equal to ($10,000,000 - $9,947,368.42) = $52.631.58



2. Suppose that the current exchange rate is £1.00 = $2.00. The indirect quote, from the U.S. perspective is A. £1.00 = $2.00. B. £1.00 = $0.50. C. £0.50 = $1.00. D. None of the above Remember: The indirect quote from the US perspective is the price of one U.S. dollar in the foreign currency.



 3. The current spot exchange rate is $1.55/€ and the three-month forward rate is $1.50/€. Based on your analysis of the exchange rate, you are confident that the spot exchange rate will be $1.62/€ in three months. Assume that you would like to buy or sell €1,000,000. What actions do you need to take to speculate in the forward market? What is the expected dollar profit from speculation? A. Sell €1,000,000 forward for $1.50/€. B. Buy €1,000,000 forward for $1.50/€. C. Wait three months, if your forecast is correct buy €1,000,000 at $1.62/€. D. Buy €1,000,000 today at $1.55/€; wait three months, if your forecast is correct sell €1,000,000 at $1.62/€.



4. Which of the following are correct?



A.



B.



C.



D. All of the above are correct



 5. Suppose you observe the following exchange rates: €1 = $.85; £1 = $1.60; and €2.00 = £1.00. Starting with $1,000,000, how can you make money? A. Exchange $1m for £625,000 at £1 = $1.60. Buy €1,250,000 at €2 = £1.00; trade for $1,062,500 at €1 = $.85. B. Start with dollars, exchange for euros at €1 = $.85; exchange for pounds at €2.00 = £1.00; exchange for dollars at £1 = $1.60. C. Start with euros; exchange for pounds; exchange for dollars; exchange for euros. D. No arbitrage profit is possible.



6. You are a U.S.-based treasurer with $1,000,000 to invest. The dollar-euro exchange rate is quoted as $1.50 = €1.00 and the dollar-pound exchange rate is quoted at $2.00 = £1.00. If a bank quotes you a cross rate of £1.00 = €1.25 how can you make money? A. No arbitrage is possible. B. Buy euro at $1.50/€, buy £ at €1.25/£, sell £ at $2/£. C. Buy £ $2/£, buy € at €1.25/£, sell € at $1.50/€.



 Problems 1.



Doug specializes in cross-rate arbitrage. He notices the following quotes: Swiss franc/U.S. dollar = SFr1.5971/$ Australian dollar/U.S. dollar = A$1.8215/$ Australian dollar/Swiss franc = A$1.1440/SFr



Ignoring transaction costs, does Doug have an arbitrage opportunity based on these quotes? If there is an arbitrage opportunity, what steps would he take to make an arbitrage profit, and how would he profit if he has $1,000,000 available for this purpose?



The implicit cross-rate between Australian dollars and Swiss franc is A$/SFr = A$/$ × $/SFr = (A$/$)/(SFr/$) = 1.8215/1.5971 = 1.1405. However, the quoted cross-rate is higher at A$1.1.1440/SFr. So, triangular arbitrage is possible. In the quoted cross-rate of A$1.1440/SFr, one Swiss franc is worth A$1.1440, whereas the cross-rate based on the direct rates implies that one Swiss franc is worth A$1.1405. Thus, the Swiss franc is overvalued relative to the A$ in the quoted cross-rate, and Doug Bernard’s strategy for triangular arbitrage should be based on selling Swiss francs to buy A$ as per the quoted cross-rate. Accordingly, the steps Doug Bernard would take for an arbitrage profit is as follows: i. ii. iii.



Sell dollars to get Swiss francs: Sell $1,000,000 to get $1,000,000 x SFr1.5971/$ = SFr1,597,100. Sell Swiss francs to buy Australian dollars: Sell SFr1,597,100 to buy SFr1,597,100 x A$1.1440/SFr = A$1,827,082.40. Sell Australian dollars for dollars: Sell A$1,827,082.40 for A$1,827,082.40/A$1.8215/$ = $1,003,064.73.



Thus, your arbitrage profit is $1,003,064.73 - $1,000,000 = $3,064.73.



 2.



The current spot exchange rate is $1.93/£ and the three-month forward rate is $1.90/£. Based on your



analysis of the exchange rate, you are pretty confident that the spot exchange rate will be $1.92/£ in three months. Assume that you would like to buy or sell £1,000,000. a.



What actions do you need to take to profit in the forward market? What is the expected dollar profit



from speculation? b.



What would be your profit in dollar terms if the spot exchange rate actually turns out to be $1.86/£?



a.



If you believe the spot exchange rate will be $1.92/£ in three months, you should buy £1,000,000



forward for $1.90/£. Your expected profit will be: $20,000 = £1,000,000 × ($1.92 -$1.90).



b.



If the spot exchange rate actually turns out to be $1.86/£ in three months, your loss from the long



position will be: -$40,000 = £1,000,000 × ($1.86 -$1.90).



 3. Suppose the spot ask exchange rate, Sa($/£), is $2.00 = £1.00 and the spot bid exchange rate, Sb($/£), is $1.90 = £1.00. If you were to buy $10,000,000 worth of British pounds and then sell them five minutes later (assume the bid and ask have not changed), how much of your $10,000,000 would be "eaten" by the bid-ask spread?



Buy $10,000 worth of pounds.



HINT: We need S(£/$). That will be 1/S($/£) And we need to sell dollars. So we need the dealer to buy dollars. The dealer is buying at the BID. So we need 1/ASK of the inverse quote.



We buy the pounds, we get $10,000 × (£1.00/$2.00) = £5,000.00



Translate that back into dollars:



HINT: So now we are selling pounds. The dealer is buying dollars.



£5,000.00 × ($1.90/£1.00) = $9,500.00



Hence, you have lost to spreads: $10,000 - $9,500.00 = $500.00



HINT: In bid-ask problems, you should always end up with less than you started with, if you are trading with a rational dealer. If you do not, you might want to re-check your math.



 4. The SF/$ spot exchange rate is SF1.25/$ and the 180 day forward exchange rate is SF1.30/$. The forward premium (discount) is:



Using the above formula, the forward premium is equal to [(1.3-1.25)/1.25] × (360/180) = 8% Remember that the forward premium is ANNUALIZED (that is why you need to multiply by “360/180”).



 5. The €/$ spot exchange rate is $1.50/€ and the 90-day forward premium is 10 percent. Find the 90-day forward price.



Based on the same formula, [(F-1.5)/1.5] × (360/90) = 0.1 [(F-1.5)/1.5] × 4 = 0.1 (F-1.5)/1.5 = 0.1/4 (F-1.5)/1.5 = 0.025 F-1.5 = 0.025 × 1.5 F-1.5= 0.0375 F = 1.5+0.0375 = 1.5375  A complete answer needs to specify that the forward price is $1.5375/€



 6. You are a US trader. The current spot exchange rate is $1.55/€ and the three-month forward rate is $1.50/€. Assume you want to buy €1,000 (so you go long on the euro in the three-month forward). At maturity, the spot exchange rate is $1.60/€. Will you make a profit? What if the spot rate is $1.52/€? If you go long with the forward, then, three months from today, you can buy euro at $1.50/€. You can sell euro at a higher rate, $1.60/€. So will gain a profit. Note that the current spot rate is irrelevant. How much have you made or lost? To buy €1,000 at $1.50/€ (the current forward rate), you will need: €1,000×($1.50/€) = $1,500 If the spot is at $1.60/€, you can sell the euro for €1,000×($1.60/€) = $1,600 So you can buy for $1,500 and sell for $1,600. That is a profit of $100. You could have also, more expeditiously, compute the profit as €1,000×($(1.60-1.50)/€) = $100



What if you went SHORT the euro, instead of long? At the three month mark, you will sell euro. If you sell €1,000 at $1.50/€ (the current forward rate), you get: €1,000×($1.50/€) = $1,500 Of course, if you are a US investor, you first need to buy those euro. If the spot is at $1.60/€, you can buy the euro for €1,000×($1.60/€) = $1,600. So the transaction leads to a loss of $100. What if you went LONG, but the spot turns out to be $1.50/€? The forward rate we are locking in turns out to be the same as the spot rate. There is no gain or loss, as we are buying and selling at the same rate.



What if you went LONG, but the spot turns out to be $1.45/€? To buy €1,000 at $1.50/€ (the current forward rate), you will need: €1,000×($1.50/€) = $1,500 If the spot is at $1.45/€, you can sell the euro for €1,000×($1.45/€) = $1,450 So you can buy for $1,500 and sell for $1,450. That is a loss of $50.



 7. The exchange rate between USD and EUR is $1.25/€1.0 Inflation in the USA over the next year (that is, the rise in prices) is 2%. Inflation in Europe is 4%. A. What is the expected percentage change in exchange rate? B. What is the expected exchange rate (F)?



Use the approximate formula to compute:



The expected change in exchange rates is APPROXIMATELY equal to the difference in the rates of inflation. So -2% (the Euro is expected to DEPRECIATE by 2%; or, the USD is expected to appreciate by 2%). BE CAREFUL WITH THE SIGN HERE: the currency with the higher interest rate has to lose value to maintain parity.



The expected exchange rate is F: (F-S)/S = -0.02 [F - ($1.25/€1.0)] / ( $1.25/€1.0) = -0.02 [F - ($1.25/€1.0)] = ( $1.25/€1.0) × (-0.02) [F - ($1.25/€1.0)] = -$0.025/€1.0 F = ($1.25/€1.0) - $0.025/€1.0 = $1.2250/€1.0



 Use the exact formula to compute.



F = (1.02/1.04) × ($1.25/€1.0) = $1.2260/€1.0 (F-S)/S = [($1.2260/€1.0) - ($1.25/€1.0)]/($1.25/€1.0) = -0.0192 = -1.92%



 8. The exchange rate between USD and EUR is $1.5/€1.0. A burger costs $1 in the USA today. But McDonald announced next year’s price at $1.04. At the same time, a wiener schnitzel (a German dish!) costs €20 at McFritz. But McFritz announced next year’s price at €21. What do you expect the future exchange rate (next year’s exchange rate) to be?



Inflation in the USA over the next year (that is, the rise in prices) is ($1.04 - $1.00)/$1.00 = 0.04, or 4% Inflation in Europe is 5%: (€21 - €20)/€20 = 0.05, or 5%



Use the approximate formula to compute: The expected change in exchange rates is APPROXIMATELY equal to the difference in the rates of inflation. So 1%. Further, we expect the USD to appreciate, given it has lower inflation. So the euro has to depreciate: (F-S)/S = - 0.01 [F - ($1.5/€1.0)] / ( $1.5/€1.0) = - 0.01 [F - ($1.5/€1.0)] / ( $1.5/€1.0) = - 0.01 [F - ($1.5/€1.0)] = - $0.015/€1.0 F = ($1.5/€1.0) - $0.015/€1.0 = $1.4850/€1.0



Use the exact formula to compute. F = ($1.5/€1.0) × (1.04/1.05) = $1.4857/€1.0



 9. Suppose that the treasurer of IBM has an extra cash reserve of $100,000,000 to invest for six months. The six-month interest rate is 8 percent per annum in the United States and 7 percent per annum in Germany. Currently, the spot exchange rate is €1.01 per dollar and the six-month forward exchange rate is €0.99 per dollar. The treasurer of IBM does not wish to bear any exchange risk. Where should he/she invest to maximize the return?



Solution: The market conditions are summarized as follows: i$ = 4%; i€ = 3.5%; S = €1.01/$; F = €0.99/$. If $100,000,000 is invested in the U.S., the maturity value in six months will be $104,000,000 = $100,000,000 (1 + .04). Alternatively, $100,000,000 can be converted into euros and invested at the German interest rate, with the euro maturity value sold forward. In this case the dollar maturity value will be $105,590,909 = ($100,000,000 x 1.01)(1 + .035)(1/0.99) Clearly, it is better to invest $100,000,000 in Germany with exchange risk hedging.



 10. Currently, the spot exchange rate is $1.50/£ and the three-month forward exchange rate is $1.52/£. The three-month interest rate is 8.0% per annum in the U.S. and 5.8% per annum in the U.K. Assume that you can borrow as much as $1,500,000 or £1,000,000. a. Determine whether the interest rate parity is currently holding. b. If the IRP is not holding, how would you carry out covered interest arbitrage? Show all the steps and determine the arbitrage profit. c. Explain how the IRP will be restored as a result of covered arbitrage activities. Solution: Let’s summarize the given data first: S = $1.5/£; F = $1.52/£; i$ = 2.0%; i£ = 1.45% Credit = $1,500,000 or £1,000,000.



a. (1+i$) = 1.02 (1+i£)(F/S) = (1.0145)(1.52/1.50) = 1.0280 Thus, IRP is not holding exactly.



b. (1) Borrow $1,500,000; repayment will be $1,530,000. Sign the forward agreement. (2) Buy £1,000,000 spot using $1,500,000. (3) Invest £1,000,000 at the pound interest rate of 1.45%; maturity value will be £1,014,500. (4) Sell £1,014,500 at the forward rate for $1,542,040 Arbitrage profit will be $12,040 (=$1,542,040 - $1,530,000).



c. Following the arbitrage transactions described above, The dollar interest rate will rise; The pound interest rate will fall; The spot exchange rate will rise; The forward exchange rate will fall. These adjustments will continue until IRP is restored.



 11. Suppose that the current spot exchange rate is €0.80/$ and the three-month forward exchange rate is €0.7813/$. The three-month interest rate is 5.60 percent per annum in the United States and 5.40 percent per annum in France. Assume that you can borrow up to $1,000,000 or €800,000. a. Show how to realize a certain profit via covered interest arbitrage, assuming that you want to realize profit in terms of U.S. dollars. Also determine the size of your arbitrage profit. b. Assume that you want to realize profit in terms of euros. Show the covered arbitrage process and determine the arbitrage profit in euros.



Solution: a. (1+ i$) = 1.014 < (F/S) (1+ i €) = 1.0378. Thus, one has to borrow dollars and invest in euros to make some arbitrage profit. 1. Borrow $1,000,000 and repay $1,014,000 in three months. Sign the forward agreement. 2. Sell $1,000,000 spot for €800,000. 3. Invest €800,000 at the euro interest rate of 1.35 % for three months and receive €810,800 at maturity. 4. Sell €810,800 at the forward rate for $1,037,758. Arbitrage profit = $1,037,758 - $1,014,000 = $23,758. b. Follow the first three steps above. But the last step, involving exchange risk hedging, will be different. Specifically, for the euro-based investor, the source of currency risk is the dollar payable, $1,014,000. Thus, he/she needs to buy $1,014,000 forward for €792,238. Arbitrage profit = €810,800 - €792,238 = €18,562.
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