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CHAPTER OBJECTIVE





This chapter describes the organization and dynamics of the foreign exchange market so that students can understand the complex functions of international finance. More specifically, it is designed to illustrate: the roles of the major participants in the exchange market, the spot and forward markets, the theories of exchange rate determination (international parity conditions), and the roles of arbitragers. 








Key Terms and Concepts





Spot rate is the rate paid for delivery of a currency within two business days after the day of the trade.





Direct quote is a home currency price per unit of a foreign currency.





Indirect quote is a foreign currency price per unit of a home currency.





Cross rate is an exchange rate between two currencies when it is obtained from the rates of these two currencies in terms of a third currency.





Bid price is the price at which a bank is ready to buy a foreign currency.





Ask price is the price at which a bank is ready to sell a foreign currency.





Bid-ask spread is the spread between bid and ask rates for a currency; this spread is the bank's fee for executing the foreign exchange transaction.





Forward rate is the rate to be paid for delivery of a currency at some future date.





Efficient exchange markets exist when exchange rates reflect all available information and adjust quickly to new information.





Theory of Purchasing Power Parity (PPP) holds that the exchange rate must change in terms of a single currency so as to equate the prices of goods in both countries.





Fisher Effect, named after the economist Irving Fisher, assumes that the nominal interest rate in each country is equal to a real interest rate plus an expected rate of inflation.





International Fisher Effect states that the future spot rate should move in an amount equal to, but in a different direction from, the difference in interest rates between two countries.





Interest-rate parity theory holds that the difference between a forward rate and a spot rate equals the difference between a domestic interest rate and a foreign interest rate.


Arbitrage is the purchase of something in one market and its sale in another market to take advantage of a price differential.





Two-point arbitrage is the arbitrage transaction between two currencies.





Three-point arbitrage, commonly known as a triangle arbitrage, is the arbitrage transaction among three currencies.





Covered interest arbitrage is the movement of short-term funds between countries to take advantage of interest differentials with exchange risk covered by forward contracts.








ANSWERS TO END-OF-CHAPTER QUESTIONS





1.	What are the major roles that commercial banks play in international transactions?





Commercial banks play three key roles in international transactions. They provide the payment mechanism. They extend credit. They help to reduce risk. 





2.	What is the cross rate? Why do we have to compute the cross rate?





The cross rate is the exchange rate between any two currencies if it is obtained from the rates of these two currencies in terms of a third (reference) currency, such as a home currency, such as the US dollar for a US resident. Most currencies are quoted against the home currency, but there are many situations where we have to know the exchange rate between two non-home currencies.  





3.	When will a forward exchange contract backfire?





For companies with accounts receivable, a forward exchange contract may backfire when the forward rate is less than the spot rate. For companies with accounts payable, a forward contract may backfire when the forward rate is higher than the spot rate. 





4.	List the hypotheses that the concept of efficient exchange markets depends on. 





The concept of efficient exchange market depends on the following three hypotheses. Spot rates reflect all current information. It is impossible for any market analyst to beat the market consistently. All currencies are "fairly" priced so that no investors can earn unusually large profits in exchange markets. 





5.	Assume that the inflation rate is higher in the United States than in Japan. How should this affect the US demand for Japanese yen, supply of yen for sale, and equilibrium value of the yen?





Demand for yen in the United States should increase, supply of yen for sale should fall, and the yen's equilibrium value should rise.





6.	Discuss some causes of deviations from purchasing power parity.





There are some obvious weaknesses of the purchasing power parity theory. First, the price indices used to measure purchasing power parity may utilize different weights or different goods and services. Second, there may be price discrepancies between countries because some of the goods and services used in the indices are not traded. Third, many other factors influence exchange rates besides relative prices. Fourth, government intervention may lead to a disequilibrium exchange rate. 





7.	Assume that the interest rate is higher in the UK than in the US. How should this affect the US demand for British pounds, supply of pounds for sale, and equilibrium value of the pound?





Demand for pounds in the United States should increase, supply of pounds for sale should decrease, and the pound's equilibrium value should rise in the short run but fall in the long run. 





8.	Under what conditions will a higher inflation of a country lead to a corresponding increase of its interest rate?





A higher inflation rate of a country will lead to a corresponding increase of its interest rate under the following conditions. First, the real interest rate should be equal everywhere in the world. Second, the real interest rate in any one country should be relatively stable over time. Third, the nominal interest rate differs from country to country because of differences in expected inflation rates.


		


If the US trade balance with the UK is expected to improve next year, what is the likely relationship between the forward rate on the British pound and its current spot rate?





There is no necessary correlation between a country's trade balance and the value of its currency in the short run. The answer to this question depends on the reasons why the US trade balance with the UK is expected to improve. If the US trade balance is expected to improve because of an anticipated US recession, the dollar will tend to decline against the mark and thus the mark will sell at a forward premium. If the US trade balance is expected to improve because of higher US productivity and improved competitiveness, the dollar tends to rise against the mark and thus the mark will sell at a forward discount.





10.	Assume that the difference between the US interest rate and the Mexican interest rate is 11 percent in favor of Mexico, but the forward discount rate for the Mexican peso is 20 percent. The discrepancy between the interest differential and the forward discount seem to open incentives for arbitrage. Could it be actually possible to take advantage of the opportunity for covered interest arbitrage?





Theoretically, this discrepancy gives the opportunity for arbitrage. The arbitrage process is as follows: (1) borrow pesos in Mexico; (2) buy dollars spot with the pesos; (3) invest the dollars in U.S. securities; and (4) sell dollars forward against pesos. Such an arbitrage would allow investors to obtain riskless gains of 9 percent (20% - 11%). But it may be difficult to take advantage of this discrepancy due to: (1) restrictions on borrowing in Mexico and (2) restrictions on conversion of pesos to dollars. If such arbitrage transactions were actually possible, there would be no big discrepancies between the interest differential and the forward discount for the peso. 








ANSWERS TO END-OF-CHAPTER PROBLEMS





1.	Franc-yen cross rate = 0.0077/0.5618 = ¥0.0137 per franc.


Yen-franc cross rate = 0.5618/0.0077 = SKr72.9610 per yen.





2.	a)  Use Equation (5-1):


Percentage change = (0.10 - 0.11)/0.11 = -0.09 or -9%.


Thus, you can say that the Mexican peso depreciated by 9 percent. Alternatively, you can say that the U.S. dollar appreciated by 9 percent. 





b)  Use Equation (5-2):


Percentage change = (10.00 - 9.00)/9.00 = 0.11% or 11%


Thus, you can say that the Mexican peso appreciated by 11 percent. Alternatively, you can say that the U.S. dollar depreciated by 11 percent.    





3.	Use Equation (5-3):


Bid-ask spread = (1.65 - 1.60)/1.65 = 0.0303 or 3.03%





4.	Use Equation (5-4):


	Canadian Dollar:  (0.8048 - 0.8089)/0.8089 x 360/180  =  -0.0100 or -1.0%


Swiss franc:  (0.4407 - 0.4285)/0.4285 x 360/180  =  0.0569 or 5.7%





5.


___________________________________________________


                                                               British	        Swiss         


  Direct (Outright)	  Pounds 	  Francs 	      


  Spot	$2.0787	$0.4108	


  30-day forward     	  2.0774                  0.4120      	


  90-day forward	  2.0727	  0.4144	


  


  Points (Spread)


  30-day forward	-13	+12	


  90-day forward	-60	+36	





  Percentage Discount


  or Premium per Year


  30-day forward	-0.75%	+3.51%	


  90-day forward         	-1.15%      	+3.51%	      -8.37%      








6.	Use Equation (5-6):





e1 = $2 x [(1 + 0.10)/(1 + 0.05)] = $2.095





7.	a)  ¥/$  exchange rate = 14,000/108 = ¥129.63


b)  Undervalued.





8a.	Premium =  (0.5200 - 0.5000)/0.5000  x  360/90  =  16%





8b.	Use $4,000 to buy SFr8,000 at $0.5000. In 90 days sell SFr8,000 at $0.5500, receiving $4,400. If transaction costs and opportunity costs on funds invested are ignored, you would make a profit of $400 ($4,400 - $4,000).





You require $4,000 of capital at the start of this operation. The main risk is the possibility that the ending spot rate is other than expected. If it were higher than $0.5500, the profit on this speculation would be higher than $400. If it fell below $0.5000, a loss would be incurred. Theoretically, there is no limit to the potential profit, but the potential loss cannot exceed $4,000.





8c.	Buy SFr7,692 in the 90-day forward market for $4,000 ($4,000/$0.5200).  In 90 days sell SFr7,692 at the forecasted spot rate of $0.5500, receiving $4,231. Use $4,000 of the proceeds to pay for the forward purchase.  You would make a profit of $231 ($4,231 - $4,000), excluding any transaction costs.





You do not need any capital at the time the forward contract is signed. The major risk is the possibility that the 90-day spot rate is other than expected. As in the spot speculation, there is no limit to the potential profit and the potential loss cannot exceed $4,000. But the amount of the profit or loss for any given change in exchange rates will not be identical with that in the spot market.





9a.	Premium =  (0.2200  -  0.2000)/0.2000   x  360/90   =   40%





Interest Differential = 15% - 10% = 5% in favor of the US.





Yes, there is an incentive for covered interest arbitrage because the forward premium is greater than the interest differential.





9b.	Step 1	Borrow $4,000 at 3.75% for 90 days (15% annual rate) and use the $4,000 to buy Mex$20,000 in the spot market.





Step 2	Invest the Mex$20,000 in Mexican treasury bills yielding 2.5% for 90 days (10% annual rate).





Step 3	Sell Mex$20,500 forward 90 days at $0.2200.  The Mex$20,500 consists of the principal of Mex$20,000 and 90 days of interest on the principal, or Mex$20,000 x 1.025 = Mex$20,500.





Step 4	Redeem the Mexican treasury bills for Mex$20,500.





Step 5	Fulfill the forward contract by delivering Mex$20,500 at $0.2200, which is equal to $4,510.





Step 6	Repay the loan of $4,000 plus 90 days of interest at 3.75%, or $4,000 x 1.0375 = $4,150.


The profit on this covered interest arbitrage is





Receipt of forward contract (Step 5)      $4,510


Less:  repayment of dollar loan (Step 6)  4,150


Net profit                                                 $  360





9c.	Yes, an opportunity still exists for covered interest arbitrage because the net profit ($360) is greater than the transaction costs ($100).





9d.	The Forward Market Approach:  Buy Mex$20,000 in the 90 day forward market for $4,400 (Mex$20,000 x $0.2200).  Pay the import bill with the Mexican pesos obtained in the forward market.





The Money Market Approach:  Borrow $4,000 at 15%.  Convert the proceeds into Mexican pesos and buy Mexican treasury bills.  Pay the import bill with the Mexican pesos derived from the sale of the Mexican treasury bills.





9e.	It is important to recognize that if the American firm decides to take its transaction risk, it would need $5,000 to buy Mex$20,000 in the 90-day spot market (Mex$20,000 x $0.2500 = $5,000).





The Forward Market Approach:  Because the American firm can buy Mex$20,000 in the 90-day forward market for $4,400 (Mex$20,000 x $0.2200), the forward contract would allow the firm to eliminate a potential loss of $600 ($5,000 - $4,400).





The Money Market Approach:  (1)  Borrow $3,902.4 at 3.75% for 90 days (15% annual rate) and use the proceeds to buy Mex$19,512 in the spot market $3,902.4/$0.�2000 = Mex$19,512). (2)  Invest the Mex$19,5�12 in Mexican treasury bills yielding 2.5% for 90 days (10% annual rate). (3)  Redeem the Mexican treasu�ry bills for Mex$20,000 (Mex$19,512 x 1.025) and use the proceeds to pay the import bill. (4)  Repay the loan of $4,048.74 ($3,902.4 x 1.0375). Thus, the money market approach would allow the American firm to eliminate a potential loss of $951.26 ($5,000 - $4,048.74).





The forward market approach requires $4,400, while the money market approach requires only $4,048.74. Hence, the money market approach is more attractive.





9f.	Yes, we should advise the American firm to cover its foreign transaction, because both hedging alternatives would eliminate the potential foreign exchange loss.  Even though the transaction cost of each alternative is greater than its potential benefits, the American firm should be advised to cover its foreign transaction.  This is because the importer is supposed to buy goods at a lower price and to sell them at a higher price for trade gains.





10a.	Invest in the United States:  


$100,000 x 1.02 = $102,0�00


 


Invest in the United Kingdom and cover in the forward market:


Buy pounds at the present spot rate:  


$100,000 ( 1.8 = £55,555


Invest in the United Kingdom:  


£55,555 x 1.025 = £56,944


Sell pounds forward:  £56,944 x 1.78 = $101,360





The investor would earn $640 more by investing in the United States instead of the United Kingdom.





10b.	Use Equation (5-1) and solve for the forward rate (f):





               (F - 1.8000)/1.8000  x  360/90  =  0.08 - 0.10


                                                              F =  1.7910





10c.	Use Equation (5-1) and solve for the UK interest rate (if):





               ($1.7800  -  $1.8000)/$1.8000   x   360/90   =  0.08 - if


                                                                                 if  = 12.44%





Present spot rate per pound                       $1.8000


90-day forward rate per pound                  $1.7800


US interest rate                                               8%


UK interest rate                                            10%





11a.	First, sell yen for dollars in New York. Second, use these dollars to buy Swiss francs in London. Finally, exchange the francs for yen in Tokyo.





11b.	An arbitrage profit of ¥0.001 is obtained as follows: 


i.    ¥10,000 = $77.0 sine ¥1 = $0.0077 in New York.


ii.   $77 = SKr154 since $1 = SKr2 in London.


iii.  SKr154 = ¥10,010 since SKr1 = ¥65 in Tokyo.





Thus, the total arbitrage profit is 10,010 - 10,000 = ¥10	


To find the profit per yen, you divide 10/10,000 = ¥0.001 








ANSWERS TO END-CASE QUESTIONS





1.	Name currencies of 15 countries listed in Table 5-2 and write down their traditional symbols.





You can obtain currencies of these ten countries and their symbols from the list of currencies and their traditional symbols found from www.mich.com/~kimsuk . 





Switzerland: franc (SFr); Denmark:  krone (DKr); Britain: pound (£); Sweden: krona (SKr); Euro Area: euro (€); South Korea: won (W); Japan: yen (¥); Taiwan: New Taiwanese dollar (NT$); Hong Kong: dollar (HK$); China: renminbi or yuan (Y); South Africa: rand (R); Russia: rouble (Rb) Brazil: real (R); Argentina: peso (Arg$).





2.	Calculate the dollar price of a Big Mac (column 3), the implied PPP of the dollar (column 4), and the local currency under (-)/over (+) valuation (column 6) for Denmark and Hong Kong.





	For Denmark:


	Dollar price 	= local price/actual exchange rate


			= DKr24.75/Dkr6.92


			= $3.57





	Implied PPP 	= local price/American price


			= DKr24.75/$2.54


			= DKr9.74





	Use Equation 5-2 to compute the percentage change in foreign currency value:





	Percentage deviation 	= (implied PPP – actual rate) / actual rate


				= (DKr9.74 - DKr6.92)/DKr6.92


				= 40%





	For Hong Kong:


	Dollar Price = HK$10.2/HK$7.80 = $1.31





	Implied PPP = HK$10.2/$2.54 = HK$4.02





	Percentage deviation = (HK$4.02 - HK$7.80)/HK$7.80 = - 48%





3.	In 2003, it cost $0.80 to buy a Big Mac in Argentina, $2.54 to buy a Big Mac in the United States, and $4.61 to buy a Big Mac in Switzerland. How do we explain these deviations from PPP?  





There are four main explanations for these deviations from PPP:  the existence of barriers to trade, the inclusion of non-traded elements in the cost of a Big Mac, imperfect competition, and the existence of current account imbalances. First, transportation costs may drive a wedge between the prices of the same goods in different markets because shipping perishable ingredients such as lettuce and beef is more costly. A more important factor than the presence of natural barriers to trade is the existence of tariffs and other legal restrictions on trade. The theory of PPP falsely assumes that there are no barriers to trade. However, nearly every country restricts the importation of agricultural goods through the use of tariffs and quotas in order to protect its domestic farm sector. Second, the Big Mac is not just a basket of commodities: its price must cover rents (space for a restaurant), utilities (necessary to heat, cool, and light the restaurant), wages (employees to run the restaurant), and the cost of other non-traded inputs. Deviations from PPP may simply reflect differences in such costs. According to the theory of PPP, if there are no barriers to trade, then the dollar price of a traded good should be the same in China, the United States, and Switzerland. The price of a Big Mac in any country, however, reflects more than the price of its ingredients. To sell its products, McDonald’s needs non-traded goods and services, such a real estate, utilities, and workers. Third, differences in prices of traded goods across countries can occur if companies charge different prices in different countries. Price discrimination is possible because markets around the world are not perfectly competitive. In other words, the presence of imperfect competition may make prices of traded goods unequal across countries. Such inequalities will result in deviations from PPP. Fourth, another reason that exchange rate-adjusted prices may differ across countries is that exchange rates reflect international trade not only in goods, but also in services and financial assets. The PPP-based approach to evaluating exchange rates only considers the role of international commodity trade; however, trade in services and financial assets is just as important in determining supply and demand for currencies. The broadest measure of a country’s trade position is the current account, which measures international flows of goods, services, unilateral transfers, and investment income. In summary, prices may be distorted by taxes, different profits margins, or differences in the cost of non-tradeable goods and services such as rents. 





4.	A web page of OANDA.com www.oanda.com/products/bigmac/bigmac.shtml provides exchange rate trends of various currencies. Use this web page to obtain the latest version of the hamburger standard shown in Table 5-2.
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