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2. Background and History of Foreign Exchange Markets

a. Foreign Exchange Rates and Transactions

b. Foreign Exchange Rates

c. Foreign Exchange Transactions

d. Return and Risk of Foreign Exchange Transactions
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II. Learning Goals

1. Understand what foreign exchange markets and foreign exchange rates are.
2. Understand the history of and current trends in foreign exchange markets.
3. Identify the world’s largest foreign exchange markets.
4. Distinguish between a spot foreign exchange transaction and forward foreign exchange transaction.
5. Calculate return and risk on foreign exchange transactions.
6. Describe the role of financial institutions in foreign exchange transactions.
7. Identify the relations among interest rates, inflation, and exchange rates.
III. Chapter in Perspective

This is the fifth chapter that covers securities markets. In this chapter, a very brief history of foreign exchange systems (Bretton Woods, e.g.) is provided.  The primary focus of the chapter is to introduce readers to foreign exchange transactions and market terminology.  Transaction exposure and forward hedging are introduced with the emphasis on FI participation in foreign exchange markets.  The concept of translation exposure is introduced, although translation details are not presented and FASB 52 is not discussed.   Relative purchasing power parity and interest rate parity are introduced and the approximate equations are presented.  The major balance of payments accounts are explained and recent data are presented in Appendix 9A.  The discussion omits changes in official reserves and the statistical discrepancy.  The IM appendix (not covered in the text) outlines some of the major determinants of foreign exchange rate in a conceptual framework.

IV. Key Concepts and Definitions to Communicate to Students

Foreign exchange markets



Net long (short) in a currency

Foreign exchange rates



Open position

Dollarization





Safe haven
Foreign exchange risk




Purchasing power parity

Currency appreciation




Interest rate parity theorem (IRPT)

Currency depreciation




Balance of payment accounts

Spot & forward foreign exchange transactions
Net exposure
Currency options




Law of one price
International Fisher Effect

Appendix terms:

Current Account




Capital Account

Financial Account




Official Reserves

Statistical Discrepancy



Imports and Exports

V. Teaching Notes

1. Foreign Exchange Markets and Risk: Chapter Overview

In 2015 the U.S. imported $2,761 billion in goods and services (excluding income payments) and exported about $2,261 billion.  Capital markets, foreign exchange markets and derivatives markets all play a part in facilitating such large amounts of international transactions.

Imports and exports by type of good in 2016 were as follows:

	2016
	
	
	2016
	

	Top U.S. Exports
	Percentage
	 
	Top U.S. Imports
	Percentage

	Capital Goods
	39%
	 
	Capital Goods
	29%

	Industrial Supplies
	28%
	 
	Consumer Goods
	26%

	Consumer Goods
	12%
	 
	Industrial Supplies
	24%

	Auto vehicles & parts
	10.5%
	 
	Auto vehicles & parts
	15%

	Food, feed, beverage
	7%
	 
	Food, feed, beverage
	5%

	Other
	3.5%
	 
	Other
	1%

	
	100%
	
	
	100%

	www.tradingeconomics.com
	
	
	


Many of the imported consumer goods come from China. 

There are two relevant prices involved in international trade.  The first is the price of the good or service purchased and the second is the price of the currency.
  In many transactions the first price is fixed but the latter will normally fluctuate with changes in the foreign exchange rate.  Fluctuating exchange rates, like fluctuating prices, cause risk in international business transactions.  The foreign exchange rate is in a sense the ‘entry fee’ to purchase a country’s financial and real goods and services.  It is the link between economies, and the foreign exchange rate reflects the value of the goods and services produced by a given country relative to the value of goods and services produced in another country.  Depreciating foreign currencies hurt the home currency value of foreign assets, but also reduce the home currency value of foreign liabilities. The converse is true for appreciating currencies.  The recent drop in the value of the dollar hurt firms that import goods and services into the U.S., but it helped firms that exported goods and services overseas and improved the translated value of foreign currency earnings for U.S. U.S. multinational firms.  
Teaching Tip: In fixed or tightly managed floating systems currencies are said to be either revalued (upward) or devalued (downward).  In free floating systems, the terms are appreciation and depreciation respectively. 

2. Background and History of Foreign Exchange Markets

Throughout much of the 1800s countries used a gold standard to back the value of their currencies.  Currency issuers agreed to redeem their notes for a certain amount of gold.  Gold thus became a fungible asset convertible to various currencies.  The British pound was at the center of the global system and the pound was the ‘reserve currency’ for the world.  This reserve currency status adds value to a currency beyond immediate supply demand conditions.  The gold standard with the pound at its center could not be maintained in the late 1930s and early 1940s as Great Britain depleted its gold stocks to pay for war munitions.  After World War II the prior gold standard was replaced with the gold exchange standard, termed the Bretton Woods System (1944-1971) after the town in New Hampshire where the agreement was crafted.  Under Bretton Woods, currencies were pegged to the U.S. dollar and the U.S. dollar was backed by gold.  This system worked well until the U.S. began to have higher inflation than other developed economies, particularly Germany and Japan were willing to maintain.  A run on gold ensued in the early 1970s which led to Nixon closing the ‘gold window’ and led to the Smithsonian Agreement I (1971).  This agreement tried to prop up the system but failed, and the second Smithsonian Agreement (1973) allowed freely floating exchange rates.  The fixed exchange rate system failed because U.S. inflation was greater than the rest of the developed world.  The system was based on the willingness of foreign countries to hold dollars and backed by the willingness of the U.S. to exchange dollars for gold.  At that time, the dollar’s value was fixed at $35 per ounce of gold.  As more and more market participants doubted that the value of the dollar could be maintained, fewer participants were willing to hold dollars, preferring gold or other currencies instead. The Treasury and foreign government authorities were unable to maintain the value of the dollar as depletion of gold reserves ensued.  

Bretton Woods arose because of the need to foster cooperation among countries and promote trade instead of the competitive devaluations that had occurred during the Depression years.  The instructor should emphasize that all fixed exchange rate systems require cooperation among member countries; otherwise, fixed exchange rates cannot be maintained because private sector currency trading can dwarf the size of governments’ currency reserves.   However, throughout much of the Bretton Woods period, private currency market trading was quite low.  As the currency markets grew, governments found it increasingly difficult to maintain a fixed exchange rate that was inconsistent with relative economic conditions among member countries.

Prior to 1972 all forward foreign exchange trading was over–the–counter trading involving banks.  The International Monetary Market (IMM) began trading foreign currency futures contracts in 1972 although the OTC forward market still dominates trading activity.  Advantages of trading currency futures on an exchange include:
· Anonymity of parties

· No credit risk concerns because the exchange’s clearinghouse guarantees performance of both parties

· Standardized known terms of contracts

· Liquidity: Most futures contracts do not result in making or taking delivery because participants who are long (short) in a futures contract can easily go short (long) in the same contract, netting their position to zero.  There is a much lower likelihood of finding a counterparty to offset a given OTC forward contract.
Disadvantages of using currency futures rather than forwards would include the difficulty in obtaining the exact contract specifications desired, in particular, currency futures are actively traded on only the major currencies and long–term contracts may not be available or may be relatively illiquid.  In addition, futures are cash settled daily, gains and losses on forwards are not recognized until contract maturity, which makes forwards more suitable for hedging in many cases.  Currency options are traded on the Philadelphia Stock Exchange and provide yet another way to speculate on foreign currency movements or hedge currency transactions.  
On January 1, 1999, the euro was introduced to represent the currencies of the eleven participating European Monetary Union (EMU) countries.  The euro was initially used for payments between nations, for currency speculation and for financial transactions.  However, the euro did not begin to replace domestic currencies in circulation until January 1, 2002 (among 12 European countries at the time, since expanded).  The creation of the euro was the next step in stages for monetary union outlined by the Maastricht Treaty of 1993.  The euro declined in value after its launch, probably partly due to the uncertainty whether the European Central Bank could successfully manage a common currency for somewhat diverse economies.  The immediate impact of the euro was to reduce foreign currency transactions by consolidating trading for the original currencies.  Nevertheless, the euro was an immediate success in financial transactions and growth in euro denominated debt instruments has been quite large.  The euro has become the world’s second most important currency (number one is the dollar, number three is the yen).
Some countries have dollarized their economies, meaning they now use the U.S. dollar as their currency.  A strong stable currency attracts foreign capital, which some emerging markets need to generate growth.  If a country dollarizes they give up the ability to engage in independent domestic monetary policy in a countercyclical fashion. A dollarized economy is also at risk of a dollar appreciation, which may make the country’s good and services overpriced or a declining dollar may generate inflation in the dollarized economy.  Dollarization removes the temptation to monetize public debt and thus may require fiscal discipline. Dollarization may make sense for countries that can’t provide fiscal discipline any other way.
In 2016 the foreign exchange markets were the largest markets in the world with $4.8 trillion of daily trading activity in essentially a 24-hour market.

Teaching Tip:

Selected foreign currency reserves 1/2016:

	Country
	Foreign Currency Reserves 
(all in $ in billions)

	China
	$3,030

	Saudi Arabia
	538

	Russia
	385

	Taiwan
	437

	S. Korea
	371



(all U.S. $ value but only an estimated 60% are in U.S. $)


Sources: Economist, ECB and IMF

These reserves are built up when foreign central banks intervene in the currency markets to acquire dollars or require local firms to exchange foreign currency earnings for the local currency.  Foreign central banks may engage in these operations to suppress or peg the value of their local currency in order to help stimulate their export sector.  Without these interventions the local currency should rise as local firms that export to the U.S. acquire too many dollars and begin to sell their dollar holdings in the currency markets.  The dropping dollar may them make the imports too expensive in the U.S or erode foreign profit margins.  China in particular has accumulated huge dollar holdings in the past.  China maintains capital controls that regulate private capital flows in and out of the country.  The currency reserves are typically invested in U.S. Treasuries, keeping U.S. interest rates lower than they would be otherwise and probably allowing the U.S. government and U.S. private borrowers to accumulate more debt than they could otherwise.  However, accumulation of foreign currency reserves can be inflationary as the process involves creating extra local currency.  Eventually China will have to allow the yuan to float more freely in order to limit inflationary pressures in China.  Remember the so called ‘trilemma’ of modern open economies.  One cannot simultaneously control the exchange rate, domestic interest rate and maintain free flow of capital.  China will increasingly face these tradeoffs as they continue to modernize and open their economy. 
China is now allowing limited fluctuation in the value of the Chinese currency, the yuan, against the dollar.  The yuan is officially valued against a basket of currencies and allowed to fluctuate in a narrow range although in reality the yuan is managed relative to the euro and the dollar. The yuan was mostly pegged from 2001-2005 and from 2008-2010.  In September 2010 the U.S. House of Representatives passed a bill allowing the U.S. to institute tariffs or other sanctions against countries determined to be ‘currency manipulators’ to bolster their export sectors.  The U.S. has considered naming China as a currency manipulator.  Note that the U.S.’ QE program could be considered to be a currency manipulation designed in part to stimulate growth in the U.S. export sector.  In recent years China’s currency reserves have been falling substantially as the government has had to protect the value of the currency as Chinese growth has slowed and capital flight has increased. 
In 2009 Hong Kong was allowed to begin trading the yuan offshore and offshore deposits grew from 100 billion yuan in 2010 to 600 billion in 2013.   In January 2011 Chinese based companies were allowed to use the yuan off the mainland and America was allowed to begin yuan trading. In October 2011 foreign companies were allowed to settle direct investment accounts on the mainland in yuan.  China subsequently widened the trading band against the dollar and in February 2013 the CME Group initiated trading in yuan or renminbi futures.  As of November 2015 the International Monetary Fund (IMF) named the renminbi as an IMF accepted reserve currency that would be included in calculating the value of the Special Drawing Right (SDR).  SDRs are given to member countries via a quota system and can be exchanged for actual currencies as needed by member governments.
Teaching Tip:  Because China still defacto maintains a dollar band or peg with the renminbi including it in the SDR calculation increases the weight of the dollar in the SDR.  The inclusion of the Chinese currency is somewhat symbolic since the country does not have open capital markets and a freely adjusting currency. 
Will the U.S. dollar remain the world’s reserve currency?  
No one know for sure but the size of foreign currency dollar reserves far outstrips the amount of U.S. financial assets, U.S. trade and U.S. GDP.  The amount of dollar currency reserves are too high for the relative size of the U.S. economy, and this may not be sustainable if foreign investors lose faith in the value of the U.S. economy and its currency.  If other alternatives emerge (a very big if at this point), such as a more stable European economy and a maturing China, it is possible, and maybe even likely, that the reserve currency status of the U.S. dollar will be slowly eroded over time.  This may make it more difficult for the U.S. government to finance its large deficits and debt levels but the timing of such changes is highly uncertain.  One interesting article on the subject is China's Currency, The Rise of the Redback, Jan 20, 2011, Economist Magazine.
3. Foreign Exchange Rates and Transactions

a. Foreign Exchange Rates

Currency quotes are often very confusing to students.  Rates can be quoted two ways:

1. Dollar value of one unit of foreign currency: £1 = $1.60

2. Foreign currency value of the dollar: $1 = £0.625

These two quotes are inverses.

Teaching Tip: When discussing percentage changes in the value of a currency one must pay careful attention to the form of the quote.  For example if in the above quote we say the pound appreciated 10%, how is the new value of the pound calculated?

£1 = $1.60 initially so the new value of the pound is $1.60 ( 1.1 = $1.76.  The value of the dollar did not drop 10% however. The inverse of $1.76 is 0.5682 so the $1 = £0.5682, a 9.09% drop.  

Teaching Tip: If the dollar appreciates, the foreign currency value of the dollar rises but the dollar value of the foreign currency falls.

b. Foreign Exchange Transactions

Spot or immediate transactions are normally settled within two to three business days, but currencies may be bought or sold forward for one or more months (transaction dates beyond 1 year are less common). As a country’s exchange rate increases, its exports may become more expensive and imports may be relatively cheaper.  A strong currency can contribute to a current account deficit.  Conversely, a weaker currency may improve the current account deficit.   The dollar has gone through wide swings in value over time.  The dollar fell 33% against the euro from 2002 to 2004, regained much of the loss in 2005 but fell again in 2007 and 2008 reaching record lows.  
The dollar regained much of its losses in 2005.  The resounding ‘no’ vote on the European constitution by the French and Dutch constituencies dampened prospects for continuing reforms needed to stimulate European growth (the so called “Lisbon Reforms”).  Concerns about the expansion of the EU coupled with the no vote raised doubts about the long term viability of the euro and of the move toward political and economic convergence that some economists feel are needed to promote European growth.  

The dollar’s drop continued in 2007 and in early 2008, hitting record lows against the euro and declining against the yen.  In February 2008 the dollar stood at its weakest in 12 years on a trade weighted basis.  The dollar weakness was due to labor market prospects, the housing problems and poorer U.S. growth prospects.
  
From September 2008 to March 2009 the dollar increased in value against the major currencies as investor sought safety in U.S. Treasury investments. From March to November 2009 the dollar began to fall as investors again sought out higher yields as fears of economic collapse subsided. Subsequent to this time period the dollar strengthened against the euro because of the European sovereign debt problems in Portugal, Ireland, Iceland, Greece and Spain.  About 42% of all foreign exchange trading involves the dollar and the second largest currency traded is the euro involved in about 20% of trading. The euro strengthened against the dollar in 2010 and through August 2011, but in September of 2011 fears of more European problems caused the dollar to strengthen despite a downgrade of the U.S. credit rating by S&P, particularly after the U.S. passed a debt ceiling increase.  Strengthening U.S. growth in recent years and a slight increase in U.S. interest rates continue to contribute to dollar strength in recent years.  Some countries such as Japan have also weakened their currencies through monetary policy actions and interventions into the currency markets to try to stimulate their domestic economy and/or export sectors.  FX markets continue to exhibit large event risk.  In 2015 the Swiss franc increased by almost 30% against the euro when the Swiss central bank removed a cap on the franc.  Several banks experienced losses in the hundreds of millions of dollars as a result and FXCM, a U.S. retail trading platform, had to be bailed out.  Of course the unexpected Brexit vote also rocked currency markets in the summer of 2016 as the pound plunged almost 12% against the dollar within a month of the vote to leave. As of January 2017 the pound was off by about 19%.  It may turn out that the fears from Brexit are overblown however.  It is true that markets hate uncertainty and Brexit brings a plethora of uncertainties about the British and European economies and even the future of globalization.  Globalization increases efficient use of resources and generally leads to greater global wealth, although the distribution of that wealth is unequal and environmental concerns are not fully priced in the transactions.  Nevertheless, with competitive businesses it is hard to stop moves toward efficiency and it is not likely that growth of globalization will be significantly slowed over the long term.  If the rest of the Eurozone and others respond by increasing the competitiveness of their economies then the long term negative impact of Brexit will likely be small and may actually contribute to long term growth.
What lies in store for the dollar in the future?  No one knows for sure but the long term trend in the value of the dollar on a trade weighted basis is down and is likely to continue downward for the following reasons.
· The size of the U.S. current account deficit which was reaching record levels in absolute terms and as a percent of GDP before the crisis remains large, but appears manageable.  However, this deficit may not be ultimately sustainable in the long run because it requires foreigners to be willing to hold large quantities of dollars (dollar assets).  

· Asian central banks continue to acquire dollars to keep their currencies from rising (although China has been spending theirs to keep the yuan from falling too fast).  Europe did not follow suit and the result has been a stronger euro, ceteris paribus. Unless Europe makes many structural reforms consistent with global competitiveness, continuing problems with Southern Europe’s economies and growing disillusionment with the euro may limit the extent of euro appreciation against the dollar.  Weaker Chinese growth may limit dollar appreciation against the yuan.
· The current administration would not mind having the dollar drop as a falling dollar can help the export sector of the U.S. economy.  Some believe (perhaps mistakenly) that this would increase U.S. jobs and wages. Although it seems likely that the U.S. will pursue an easy monetary policy for some time to come, U.S. interest rates are likely to climb faster than in both Europe and Japan; this in turn will continue to put pressure on the dollar to rise. A rising dollar could hurt U.S. exports and lead to protectionist measures by the current administration.  This scenario would hurt global growth if a full blown trade war ensues.
· As a result of the subprime crisis, high government debt levels and the credit crunch the U.S. continues on a slower growth path than many other countries’ potential growth.  This may imply poorer investment opportunities and returns than can be found elsewhere but the safe haven status of the dollar continues to outweigh the desire for higher returns that should be available elsewhere.
Teaching Tip: The classical economic treatment of a dropping dollar improving the current account deficit is true but the effects of devaluation are more complex than may first be realized.  As explained in Determinants of the Balance of Trade and Payments, 1997: Published in International Money and Finance, by Michael Melvin, the elasticity of demand for U.S. goods and services and the elasticity of supply of U.S. imports are crucial factors in how quickly a devaluation leads to an improvement in the current account.  For instance, if a depreciation leads to import price increases to maintain foreign profit margins, more money may be spent on imports, not less, at least in the short run.  This is the basis for the so called “J” curve where a current account deficit first gets worse with devaluation (the downward part of the J) and eventually improves (the upward movement along the J).  

Teaching Tip: Many commodities are dollar priced, including oil and gold.  If the dollar drops in value, eventually oil prices may increase, because foreign oil sellers want to maintain their home currency profit margins and because demand increases for buyers whose currency has appreciated against the dollar, reducing the effective cost of the higher dollar price.  The increased supply from fracking has dampened these price pressures however. 

All this adds to longer term inflationary risk which, if it occurs, will likely result in less consumer spending on other items.  Consumer spending has been a major driver of U.S. growth.  Subsidies for alternative biofuels have also created inflation in food prices.  People forget how regressive inflation actually is, hurting poorer people far more than those in higher income brackets.  The Fed has a difficult task managing the multiple risks now facing the U.S. economy.  
Not all currencies declined against the dollar.  Some countries that also had current account deficits saw their currencies decline against the dollar, including South Korea, South Africa, Indonesia, India and Turkey. These countries have had difficulties financing their deficits, leading to drops in currency values. See the appendix for further discussion or see the cites below:

c. Return and Risk of Foreign Exchange Transactions

For a U.S. firm, transaction exposure (exposure to a change in the value of a foreign currency for a given transaction) arises whenever foreign currency assets or liabilities are acquired, or when commitments to buy or sell in a foreign currency are made.  Commitments to purchase goods or services in a foreign currency are at risk from rising foreign exchange rates (falling dollar) and may be hedged by buying the foreign currency forward.  Commitments to sell in a foreign currency are at risk from falling foreign currency values and may be hedged by selling the currency forward.  

Teaching Tip: Any event that will lead to the receipt of foreign currency may be hedged by selling the currency forward.  Any event that requires payment of foreign currency in the future may be hedged by buying the currency forward.  Hedgers may have difficulty hedging beyond one year with forwards; this is one reason for the creation of longer term swaps.

Net exposure

The dollar value of foreign currency assets is at risk from falling exchange rates and the dollar value of foreign currency liabilities is at risk from rising foreign currency values.  Net exposure is the value of exposed assets minus the value of exposed liabilities.  If this calculation is positive the firm has a net exposure to falling exchange rates, if negative the firm’s dollar value will be reduced by rising foreign currency values. 

Net exposure can be hedged on or off the balance sheet.  For example if a U.S. firm has a net liability exposure to the pound in Britain, the firm can either acquire pound assets (an on balance sheet hedge) or buy the pound forward (an off balance sheet hedge) to offset the liability.

Teaching Tip:  Larger firms centralize their exchange risk management and net their exposures across subsidiaries.  Because currency values are related, additional netting across currencies can be done and not all exposures have to be individually hedged.  Newer risk assessment methods such as Value at Risk (VAR) can be used to improve hedging efficiency by accounting for the correlation among currencies.

Teaching Tip: Diversification and operating in multiple markets can limit a company’s exposure to changing market conditions, including exchange rates.  For instance, in the fourth quarter of 2007, Toyota Motor Corp had a net profit increase of 7.5%, largely due to strong sales in China, Russia and other emerging markets even though U.S. profits were down and the yen value of U.S. profits was also reduced due to the dollar’s weakness.
  The text provides other example of foreign currency effects on earnings.
Teaching Tip: Brexit disrupted business transactions between Unilever and Tesco in the U.K and Ireland in 2016.  Due to the substantial drop in value of the pound caused by Brexit sales of Unilever products to buyers such as Tesco resulted in over a 20% drop in Unilever profits on the sales.  Unilever responded by increasing the price of the goods sold and Tesco reduced its purchases as a result.   An excellent readable exposition of the impact of currency changes on corporate profits can be found at: “Currency turmoil, price, and profit in global markets: How to manage the risks of volatile foreign currency exchange rates,” by Mark D. Mishler, CPA, Journal of Accountancy, March 1, 2017, http://www.journalofaccountancy.com/issues/2017/mar/currency-turmoil-price-and-profit.html.

The text provides examples of simple currency trades and of banks exploiting covered interest arbitrage opportunities although this term is not used.  For instance, a U.S. bank may wish to convert dollars to euros and make a loan in euros in France if the French loan rate is above the U.S. dollar loan rate.  This will leave the bank exposed to a depreciating euro.  The bank could cover the future receipt of euros by selling the euro forward.  This will be profitable to the bank as long as the percentage difference in the forward and spot rates for the euro is less than the difference in U.S. and French loan rates.

Numerical example of currency arbitrage:

A currency quote in the U.S. for the £ is £1 = $1.8302 - $1.8409.  The first number is the dealer’s bid price, the latter is the dealer’s ask.  A similar quote for the dollar in London may be $1 = £0.5252 - £0.5288.  A currency trader could take advantage of these quotes by selling dollars and buying the pound at the U.S. quote at the ask price of $1.8409 / £.  This will yield 1/$1.8409 = £0.5432 per dollar exchanged.  The trader can simultaneously buy dollars (sell pounds) at the London ask of £0.5288.  This will give £0.5432 / £0.5288 = $1.0272.  The trader can accomplish these trades risklessly in a matter of moments.  This works because the dollar is valued more highly at the U.S. quote where the trader sold dollars and bought pounds.
Numerical example of covered interest arbitrage:

A bank has borrowed $1 million at 4% for one year (bullet borrowing).  It can convert the dollars to euros at a spot exchange rate of $1.20 per euro.  Annual interest rates on euro denominated deposits are 5% and the one year forward rate to sell euros against the dollar is $1.19
The transactions of the arbitrage are

1. Borrow $1 million at 4% for one year.  In one year the bank will owe $1 mill * 1.04 = $1,040,000
2. Convert the $1 million to euro today at the spot of $1.20 / euro:
$1,000,000 * € / $1.20 = €833,333

3. Invest the euros in the deposits paying 5%.  In one year the deposits will yield:
€833,333 * 1.05 = €875,000

4. Sell the euros forward to ensure the dollar value in one year:
€875,000 * $1.19 / € = 
$1,041,250

5. Repay the amount owed of $1,040,000, and clear the difference, $1,250, risklessly without using any of the bank’s money.

This works because the euro drops in value by less than the difference in interest rates (see the interest rate parity discussion).  The one year term helps keep the math simple.
The text also includes the International Fisher Effect (IFE) which relates interest rates to changes in expected exchange rates as follows:
[(1+rhome) / (1+rforeign)]T = eT / e0
Where r is the interest rate and e is the exchange rate in terms of dollars per 1 unit of foreign currency.  The IFE is simply uncovered interest arbitrage and is a risky arbitrage since eT is not known apriori.  When the forward rate is substituted for eT, this relationship is the same as interest rate parity or covered interest arbitrage.
d. Role of Financial Institutions in Foreign Exchange Transactions

The foreign exchange market is largely an interbank OTC market that operates 24 hours a day.  Banks are some of the world’s largest and most active currency traders. Text Table 9-4 presents U.S. bank positions in foreign currency in 2016.   The majority of interbank exchange trading is now done electronically with Thomson-Reuters and electronic brokerage systems (EBS) dominating activity.  The electronic trading platforms have been integrated with corporate customers, allowing the corporate customer to process exchange orders with a bank in a highly automated format.  

Even though trading volumes are quite large, banks’ net exposures in most currencies are modest.  Net exposure = (FX assets – FX liabilities) + (FX bought – FX sold) where FX = foreign exchange.  Positive exposure implies that a FI is net long in a currency; negative exposure is net short in a currency.

U.S. non-bank FIs also have currency exposures, but they are typically much smaller than for banks.  For many institutions, currency volatility is too great to justify significant exposures due to concerns about prudent person regulations and lack of experience in foreign markets.

The advent of the euro and the ongoing consolidation of major banks reduced the volume of foreign exchange trading because there were fewer currencies to trade and fewer players to trade them. With the ongoing globalization however, the currency markets have continued to grow (although the importance of given players or even locations may change).  From 2000 to 2016 trading volume in foreign exchange markets grew by 324%.  Growth in currency trading resulted from growth in global trade, greater volatility of currencies resulting in more speculating and hedging and larger interest rate differentials. London remains the global capital of international finance and currency trading.
FIs participate in foreign currency market for four reasons:

1. To facilitate international trade for their corporate customers

2. To allow corporations to take positions in currencies.

3. To hedge open (unhedged) positions created by the first and second activities.

4. To speculate on currency movements.

About 200 U.S. FIs are actively involved in currency trading although about 25 banks are the market makers for the five major currencies.  About 45% of open positions are arranged through foreign exchange brokers.
4. Interaction of Interest Rates, Inflation, and Exchange Rates

For an excellent article on global linkages and an explanation of terms often quoted in the media see the article: “International Credit Market Connections, Steven Strongin, Federal Reserve Bank of Chicago, Economic Perspectives, July/August 1990, pp.2-10.

a. Purchasing Power Parity

The concept underlying purchasing power parity (PPP) is the law of one price, or the idea that similar traded goods and services that provide similar benefits should have the same price in different countries.  Arbitrage opportunities then ensure the ‘law’ will hold.  If relative purchasing power parity (PPP) holds then differences in inflation rates between two countries are perfectly adjusted for by changes in exchange rates to maintain constant purchasing power.  In other words, the nominal exchange rate adjusts to maintain a constant real exchange rate as relative inflation rates change.  The concept underlying PPP is the idea that similar traded goods and services that provide similar benefits should have the same price in different countries.  For example, if the nominal $/¥ exchange rate is $0.009091/¥ and the U.S. has 3% inflation and Japan has 1%; the nominal exchange rate would adjust to ¥1 = $0.009091 ( 1.03/1.01 = $0.009271.
  With the new stronger yen one could purchase exactly the same amount of U.S. goods and services as before, i.e. the real exchange rate; $0.009271 ( 1.01/1.03 = $0.009091 is unchanged.  Thus if S0 is the original spot rate and S1 is the new spot rate then  

Relationship 1: S1 / S0 = (1 + IPUS) / (1+ IPF) 

where IP is the expected level of inflation in the home (US) and foreign (F) country respectively.  Using the approximation version as in the text gives:
Relationship 1: (S1 – S0) / S0 = IPUS – IPF.

Approximate version

Teaching Tip: The exchange rates must be in the form of U.S. dollars per unit of foreign currency in these equations.
Teaching Tip: There are significant costs to applying the arbitrage strategy that underlies the idea of PPP.  Differential tariffs and other regulations, transportation and insurance costs, fixing prices for given contract periods, etc. all imply that PPP is unlikely to hold exactly, even for traded goods and services, particularly in the short run.  The empirical evidence generally indicates that PPP holds only over longer time periods such as 5-7 years, except in countries experiencing hyperinflation where parity tends to hold year to year.  (See Foundations of Multinational Financial Management, 3rd edition, 1999: Allen Shapiro, Wiley Publishing)

The Fisher effect states that iUS = IPUS + RIRUS where iUS is the nominal U.S. interest rate, IPUS is equal to the expected level of U.S. inflation and RIRUS is the real U.S. interest rate.  This relationship should hold in each country, and if the RIR is the same in two countries then the nominal interest rates in the two countries should differ only by the differences in inflation. That is: 

Relationship 2: iUS – iF = IPUS - IPF for any foreign country F.  

b. Interest Rate Parity

If we assume that the forward rate is an estimator of the expected future spot rate, S1, then putting Relationship 1 and Relationship 2 together yields the Interest Rate Parity Theorem (IRPT) for any time t:

Relationship 3: IRPT: (1 + iUS) / (1 + iF) = Forwardt / St   
The text version is: (iUS - iF) / (1 +  iF) = (Forwardt - St )/ St   

Notice this is very similar to the IFE.
Teaching Tip: There are various ways to explain the logic underlying this equation.  The text demonstrates that parity holds when the discounted value of the difference in interest rates equals the percentage change in the exchange rate.  If parity holds no covered interest arbitrage is possible.  Hence, the steps of a covered interest arbitrage strategy can be used to explain the parity condition.  For instance, suppose a bank sees that U.S. interest rates are lower than Swiss rates.  The entrepreneurial bank could borrow U.S. $, convert the $ to Swiss francs (Sfr) at the spot rate and invest the money in the Sfr denominated investment.
  The catch is the bank will owe dollars and will earn Sfrs. Thus to cover the interest arbitrage the bank sells the Swiss francs forward at the forward rate.  Parity holds if this strategy does not make money.  Outlining the transactions yields the following:

Borrow U.S. dollars with a single payment loan.  At year end the bank will owe (per $ borrowed): $1 ( (1 + iUS)

Convert the dollar to Sfr and invest it in the Switzerland.  In a year this will yield 


1/St ( (1 + iSfr)

Cover the future receipt of Swiss francs by selling them forward: 


1 / St ( (1 + iSfr) ( Forwardt
If this amount equals $1( (1 + iUS) then no arbitrage is possible and parity holds.  Thus:

$1( (1 + iUS) = 1 / St ( (1 + iSfr) ( Forwardt
This is the IRPT shown above.

Teaching Tip: Banks set forward rates in relationship to differences in interest rates so that they are not the source of a profitable arbitrage.  Suppose U.S. interest rates are 9%, British interest rates are 11% and the current spot rate is £1 = $1.60.  Unless the forward rate offsets the difference in interest rates, investors will wish to borrow at the U.S. $ rate and invest at the U.K £ rate.  Suppose the bank sets the forward rate at £1 = $1.55.  This is a 3.125% drop in value of the pound.  The drop is greater than the interest rate differential.  U.S. investors would borrow at 11% in the U.K., owing £1.11 pounds at year end.  They would then sell the pound spot and invest in the U.S.  This would yield $1.60 ( 1.09 = $1.744.  The £1.11 pounds owed would be bought forward at $1.55 a pound for a dollar cost of $1.7205.  The net gain is $1.744 - $1.7205 = $0.0235 per pound borrowed.  A typical wholesale transaction is for the equivalent of $3 million or more and on that scale, this is economically significant.  The bank winds up buying pounds in the spot and selling them forward.  However, the actions of traders would depress the spot price of the pound and increase the forward price.  In both cases, the bank takes losses on its exchange trades.

Appendix 9A: Balance of Payments Accounts (available on Connect or from your McGraw-Hill representative)
The balance of payments measures flows into and out of a country.  If a given account is in surplus that means on net, money flowed into the country as a result of activities in that account.  If an account is in deficit, on net money flowed out of the country.  Money in has to equal money out and the balance of payments must balance.

Teaching Tip: Academicians and the media often speak of a country having a balance of payments deficit.  What they mean is a deficit in one or more (but not all) of the balance of payments accounts, usually the current account.  

The Current Account

The current account measures net flows in goods, services, net investment income and unilateral grants, foreign aid, etc.  The U.S. has a merchandise trade deficit but has a surplus in services.  Net investment income is also typically near zero and the overall current account is in deficit, reaching all-time highs before the U.S. slowdown in 2007.  A current account deficit means the U.S. imports more goods and services (and pays out more income on their investments) than the U.S. exports (receive on their foreign investments).  In short, U.S. agents buy more from the rest of the world than they sell to the rest of the world.  In 2007 the current account deficit was about $793 billion. For 2015 the deficit was $463 billion.
Teaching Tip: Is a current account deficit bad?  Presumably, if this account were in surplus the U.S. would be producing more goods and services and have higher incomes and more jobs since we would make more goods here instead of importing them.  The problem with this argument is that it assumes that globalization is a zero sum game.  However, corporations can operate more cost effectively, and provide cheaper goods and services, by reallocation labor and capital to exploit different and evolving comparative advantages in different countries. Even with a burgeoning current account deficit, the U.S. has generated higher economic growth than other countries that have had (at times) large current account surpluses, including Japan and Germany.  High U.S. demand for foreign goods and services has fueled global growth, particularly in emerging countries.  The large deficit reflects Americans’ desire to consume more than they produce.  The deficit may represent a problem to the extent that it represents excessive consumption today relative to consumption tomorrow (i.e., too low investment today).  The large deficit must be financed with the capital account (see below).  Recently, much of the financing has come from foreign central banks attempting to keep their currencies low rather than from foreign private sources who believe the U.S. has good investment opportunities. 
The size of the deficit and the resulting need for foreign money certainly make the U.S. more dependent on global investors’ willingness to invest in America to sustain American’s spending habits.  (See Foundations of Multinational Financial Management, 3rd edition, 1999: Allen Shapiro, Wiley Publishing)

Capital Account

The capital account measures unrequited transfers of capital in and out of the country.  
It has two primary components 1) capital transfer receipts (money in) and 2) transfer payments out (money out).  It also includes debt forgiveness and earnings by migrants that enter or leave the country.  The capital account is typically very small, essentially zero for the U.S.

Financial Account
The financial account measures financial transactions between U.S. and non-U.S. residents for foreign direct investment (FDI), portfolio investment, financial derivatives, loans and deposits.  The account records amounts of U.S. owned foreign assets, foreign holdings of U.S. assets and financial derivatives.  

A financial account surplus represents net borrowing from overseas (money in). A financial account deficit indicates that a country’s net foreign capital investment is positive.  Since the current account measures current spending, a current account deficit, spending more than you have, must be financed by a financial account surplus.  A financial account surplus arises from net borrowing from overseas agents and/or selling U.S. real assets to foreigners.  For 2015 the U.S. financial account surplus was $195.2 billion. This number does not match the current account deficit. The difference, the so called ‘basic balance’ was a deficit of $267.8 billion, mostly representing the statistical discrepancy and changes in official reserves. 
Teaching Tip: It is very important to understand that the sustainability of the U.S. current account deficit depends on foreigners’ willingness to invest in the U.S.  A large current account deficit does not put pressure on the dollar to fall if the excess funds placed in the global currency markets due to excess importing are simply reinvested in the U.S. via capital account transactions.  The ‘sustainability’ of the U.S. desire to purchase more than we produce (the root cause of the current account deficit) lies with foreigners’ willingness to reinvest the money in the U.S., and perhaps more subtly, what we do with the money that is reinvested here.  To the extent that the budget deficit represents excess demand for funds, the budget deficit contributes to the size of the current account deficit. 
Instructor’s Manual Appendix: Factors Affecting Exchange Rates (Except for a brief mention, much of the following is not in Text or Text Appendix.)
The U.S. demand for foreign goods and services and financial assets determines the supply of dollars U.S. agents are willing to provide for foreign exchange.  Foreign demand for U.S. goods and services and financial assets determines the demand for dollars.  The interaction of supply and demand then sets the exchange rate between the foreign currency and the dollar.  

What factors determine the supply and demand of the dollar provided for foreign exchange?

· Relative inflation rates: The country with the higher inflation rate will tend to see its currency devalue relative to other countries with lower inflation rates.

· Relative real interest rates: Countries with higher real rates will attract more capital and have higher currency values.

· Relative economic growth rates: Countries with higher real growth rates will tend to attract more capital.

· Demand for a country’s goods and services and financial assets.  The higher the demand, the greater a country’s currency is likely to be, ceteris paribus.  For example, specialized products or brand names such as Marlboro or Levi jeans may create steady (inelastic) demand for a country’s products. 

· Government restrictions on foreign exchange, trade and investment can depress a currency’s value.

· Consumer preferences for domestic versus foreign goods.

· Special considerations for the dollar:

· The extent to which the currency is used in international transactions affects a currency’s value.  Many of the world’s commodities are priced in dollars, this adds to the demand for the dollar.  

· The dollar still has the top spot in the global debt market, remaining ahead of the euro and the dollar still dominates in usage in currency trading, involved in about 86% of all trades.  
· Many exports that are NOT destined for the U.S. are still dollar denominated.

· The so called “reserve currency status” of the dollar may eventually be eroded by the glut of U.S. dollars in the global economy, recent U.S. economic problems, but it will probably take 30 to 40 years before major shifts out of the dollar are actually achieved.
Risk is also a major determinant of a currency’s value; hence, other factors that can affect a currency’s value include:

· The economy’s history.  The shorter the history and the more volatile the economy, the lower the currency value, ceteris paribus.

· The reputation of the central bank.  Strong, independent central banks with a history of keeping inflation low add to a currency’s value.

· Large foreign currency reserves help maintain a currency’s value.  
· Large current account deficits can foreshadow currency problems since these imply a large amount of foreign capital is needed to finance current spending levels.

· Modest to low foreign currency debt to GDP ratios help maintain a currency’s value.  The recent crisis in Asia was largely just another leverage crisis.

· Appropriate fiscal policy spending in line with the country’s ability to pay for the spending without incurring large amounts of foreign borrowing.

· The presence or absence of institutions to manage conflict and the degree of social fractionalizations strongly affect whether an economic shock to a country results in a major crisis or not.  See “Globalisation, Social Conflict and Economic Growth,”  D. Rodrik, The World Economy: 1998

· Murder will out so they say, and so will corruption. History teaches that at some point corrupt systems always fail eventually.

The above is adapted from various sources, but see for instance Foundations of Multinational Financial Management, 3rd edition, 1999: Allen Shapiro, Wiley Publishing

VI. Web Links

http://www.federalreserve.gov/
Website of the Board of Governors of the Federal Reserve

http://www.wsj.com/  
Website of the Wall Street Journal Interactive edition. The web version of the well known financial newspaper can be personalized to meet your own needs.  Instructors can also receive via e-mail current events cases keyed to financial market news complete with discussion questions
http://www.ft.com/
Financial Times, won two Espy awards for best new site and best non U.S. news site.  Coverage of global events and markets
http://www.ustreas.gov/
      Website of the U.S. Treasury
http://www.bea.gov/               
U.S. Department of Commerce, Bureau of Economic        Analysis: Balance of payment data is available here
http://www.dailyfx.com/              Website containing fundamental and technical        forecasts of values of major currencies, tutorials and

      links to more information

VII. Student Learning Activities

1. Obtain a forecast of Brazilian inflation and a forecast of U.S. inflation.  Forecast what the spot rate of foreign exchange should be in one year using the purchasing power parity relationship.  Find the one year forward rate.  Is your estimate in line with the actual one year forward rate?  Why or why not?  One place to find Brazilian inflation data is the website of the Brazilian central bank http://www.bcb.gov.br/?english.
2. Compare one year U.S. and Japanese government bond rates.  What do these imply about the likely direction of change in the yen to dollar exchange rate?

3. What does it mean when we say the U.S. dollar is the world’s reserve currency?  What was the reserve currency before the U.S. dollar?  What caused the change?  Is it likely that the dollar will retain its reserve currency status over the next several decades?  Explain.
4. Suppose that your firm is considering committing to a major sale of goods in Great Britain. The sale is denominated in pounds and the pound price will be set now, but your firm won’t receive payment for 6 months.  What are the risks to your firm?  If the sale is for £1 million calculate the dollar proceeds for the firm if the sale is hedged with a 6 month forward contract.  Forward quotes can be obtained from many web sources.
� 	It does not matter whether the good or service purchased is denominated in dollars or not.  Someone faces currency conversion costs and risk.  For instance, from the U.S. perspective if the good is non-dollar denominated the U.S. buyer faces the currency cost, if it is dollar denominated the foreign seller bears the cost and risk.


� “Dollar’s Dive Deepens as Oil Soars: Power of Greenback Faces Severe Test, But No Rivals Loom, by Craig Karmin and Joanna Slater, The Wall Street Journal Online, February 29, 2008, Page A1.


� “Weak Dollar Feels New Stress,” by Joanna Slater, The Wall Street Journal Online, March 11, 2008, Page A1, and “The Yen and Euro May Grab the Headlines, But Not All Currencies Are Beating the Buck,” by Evan Ramstad, The Wall Street Journal Online, March 18, 2008, Page C2.


� “Toyota’s Emerging-Market Push Pays Off: Net Profit Rises 7.5% as China, Russia Offset North America Decline,” by John Murphy, February 6, 2008, The Wall Street Journal Online, Page A12.


�	The text uses the approximation version.  In this case the exchange rate change would be 2%, the difference in inflation rates.


� This is termed a ‘carry trade’ where you borrow in one currency and invest in another.


� Very confusingly, the definition of the capital account has been changed by the IMF.  What most of us learned as the Capital Account is now called the Financial Account.  The new Capital Account is not very important, but understanding the Financial Account is vital as this account explains how a country can spend more than its income.
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