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Chapter 12 

 

National Income Accounting and the Balance  of  Payments 

 

Preview 

 

• National income accounts 

 measures of national income 

 measures of value of production 

 measures of value of expenditure 

• National saving, investment and the current account 

• Balance of payments accounts 

 

National Income Accounts 

 

• Records the value of national income that results from production and 

expenditure. 

 Producers earn income from buyers who spend money on goods and 

services. 

   The amount of expenditure by buyers = the amount of income for 

sellers = the value of production. 

   National income is often defined to be the income earned by a 

nation’s factors of production. 

 

National Income Accounts: GNP 

 

• Gross national product (GNP) is the value of all final goods and 

services produced by a nation’s factors of production in a given time 

period. 



 What are factors of production? workers (labor), physical capital 

(like factories and equipment), natural resources and other factors 

that are used to produce goods and services. 

 The value of final goods and services produced by US labor, capital 

and natural resources are counted as US GNP. 

• GNP is calculated by adding the value of expenditure on final goods and 

services produced.  

• There are 4 types of expenditure: 

 Consumption: expenditure by domestic residents  

 Investment: expenditure by firms on plants & equipment  

 Government purchases: expenditure by governments on goods and 

services 

 Current account balance (exports minus imports): net expenditure 

by foreigners on domestic goods and services 

 

 



National Income Accounts 

• GNP is one measure of national income, but a more precise measure of 

national income is GNP adjusted for following: 

1. Depreciation of capital results in a loss of income to capital 

owners, so the amount of depreciation is subtracted from GNP.  

2. Indirect business taxes reduce income to businesses, so the 

amount of these taxes is subtracted from GNP. 

• Another approximate measure of national income is gross domestic 

product (GDP): 

• Gross domestic product measures the final value of all goods and services 

that are produced within a country in a given time period. 

• GDP = GNP – factor payments from foreign countries + factor payments 

to foreign countries 

 

Imports and Exports As a Fraction of GDP 

 

 

 

 

 

 

 

 

 

 

 

 

GNP = Expenditure on a Country’s Goods and Services 
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Expenditure and Production in an Open Economy 

 

CA = EX – IM  = Y – (C + I + G ) 

 

• When production > domestic expenditure, exports > imports: current 

account > 0, trade balance > 0 

 when a country exports more than it imports, it earns more income 

from exports than it spends on imports 

 net foreign wealth is increasing 

• When production < domestic expenditure, exports < imports: current 

account < 0, trade balance < 0 

 when a country exports less than it imports, it earns less income 

from exports than it spends on imports 

 net foreign wealth is decreasing 

 

 



US Current Account As a Percentage of GDP, 1960–2004 

 

 

 

US Current Account, 1960–2004 

 

 

 



US Current Account and Net Foreign Wealth, 1977–2003  

 

 

Saving and the Current Account 

 

• National saving (S) = national income (Y) that is not spent on 

consumption (C) or government purchases (G). 

• Y – C – G  

• (Y – C – T) + (T – G)  

• Sp + Sg = S  

 

How Is the Current Account Related to National Saving? 

CA = Y – (C + I + G ) 

implies 



CA = (Y – C – G ) – I 

=   S   –  I 

current account = national saving – investment 

current account = net foreign investment 

• A country that imports more than it exports has low national saving 

relative to investment.  

CA = S  – I           or           I  = S – CA 

• Countries can finance investment either by saving or by acquiring foreign 

funds equal to the current account deficit. 

 a current account deficit implies a financial capital inflow or 

negative net foreign investment. 

• When S > I, then CA > 0 and net foreign investment and financial capital 

outflows for the domestic economy are positive. 

CA = Sp + Sg – I 

= Sp – government deficit – I 

• Government deficit is negative  government saving 

 equal to G – T  

• A high government deficit causes a negative current account balance, all 

other things equal.  

 

Inverse Relationship Between Public Saving and Current Account? 

 

 



Balance of Payments Accounts 

• A country’s balance of payments accounts accounts for its payments to and 

its receipts from foreigners. 

• Each international transaction enters the accounts twice: once as a credit 

(+) and once as a debit (-). 

• The balance of payment accounts are separated into 3 broad accounts: 

• current account:  accounts for flows of goods and services 

(imports and exports). 

• financial account:  accounts for flows of financial assets (financial 

capital). 

• capital account:  flows of special categories of assets (capital), 

typically non-market, non-produced, or intangible assets like debt 

forgiveness, copyrights and trademarks. 

Example of Balance of Payment Accounting 

• You import a DVD of Japanese anime by using your debit card.   

• The Japanese producer of anime deposits the funds in its bank account in 

San Francisco.  The bank credits the account by the amount of the deposit. 

DVD purchase (current account) –$30 

Credit (“sale”) of bank account by bank (financial account) +$30 

 

• You invest in the Japanese stock market by buying $500 in Sony stock. 

• Sony deposits your funds in its Los Angeles bank account.  The bank 

credits the account by the amount of the deposit. 

 

Purchase of stock (financial account)   –$500  

Credit (“sale”) of bank account by bank (financial account) 

  

+$500 



• US banks forgive a $100 M debt owed by the government of Argentina 

through debt restructuring. 

 US banks who hold the debt thereby reduce the debt by crediting 

Argentina's bank accounts 

Debt forgiveness: non-market transfer (capital account) –$100 M  

Credit (“sale”) of bank account by bank (financial 

account)   

+$100 M 

 

How Do the Balance of Payments Accounts Balance? 

• Due to the double entry of each transaction, the balance of payments 

accounts will balance by the following equation: 

current account +  

 financial account +  

 capital account = 0 

Balance of Payments Accounts 

• Each of the 3 broad accounts are more finely divided: 

• Current account: imports and exports   

1. merchandise (goods like DVDs)  

2. services  (payments for legal services, shipping services, tourist 

meals,…) 

3. income receipts (interest and dividend payments, earnings of firms 

and workers operating in foreign countries) 

• Current account:  net unilateral transfers  

1. gifts (transfers) across countries that do not purchase a good or 

service nor serve as income 

• Capital account: records special asset transfers, but this is a minor 

account for the US. 



• Financial account: the difference between sales of domestic assets to 

foreigners and purchases of foreign assets by domestic citizens. 

• Financial (capital) inflow  

1. Foreigners loan to domestic citizens by acquiring domestic assets.   

2. Foreign owned (sold) assets in the domestic economy are a credit 

(+)  

• Financial (capital) outflow  

1. Domestic citizens loan to foreigners by acquiring foreign assets.   

2. Domestically owned (purchased) assets in foreign economies are a 

debit (-) 

• Financial account has at least 3 categories: 

1. Official (international) reserve assets  

2. All other assets 

3. Statistical discrepancy  

• Statistical discrepancy 

1. Data from a transaction may come from different sources that differ 

in coverage, accuracy, and timing.  

2. The balance of payments accounts therefore seldom balance in 

practice. 

3. The statistical discrepancy is the account added to or subtracted 

from the financial account to make it balance with the current 

account and capital account. 

• Official (international) reserve assets: foreign assets held by central 

banks to cushion against instability in international markets. 

1. Assets include government bonds, currency, gold and accounts at 

the International Monetary Fund. 

2. Official reserve assets owned by (sold to) foreign central banks are 

a credit (+). 



3. Official reserve assets owned by (purchased by) the domestic 

central bank are a debit (-). 

• The negative value of the official reserve assets is called the official 

settlements balance or “balance of payments”. 

1. It is the sum of the current account, the capital account, the non-

reserve portion of the financial account, and the statistical discrepancy. 

2. A negative official settlements balance may indicate that a country 

is depleting its official international reserve assets or may be incurring debts to 

foreign central banks. 

• selling foreign currency by the domestic central bank and 

buying domestic assets by foreign central banks are credits for official 

international reserve assets, and therefore reduce the official settlements 

balance. 

US Balance of Payments Accounts, 2003 in Billions of Dollars 

 



 

US Balance of Payments Accounts 

• The US has the most negative net foreign wealth in the world, and so is 

therefore the world’s largest debtor nation. 

• And its current account deficit in 2004 was $670 billion dollars, so that 

net foreign wealth continued to decrease. 

• The value of foreign assets held by the US has grown since 1980, but 

liabilities of the US (debt held by foreigners) has grown more quickly. 

 



• About 70% of foreign assets held by the US are denominated in foreign 

currencies and almost all of US liabilities (debt) are denominated in 

dollars. 

• Changes in the exchange rate influence value of net foreign wealth (gross 

foreign assets minus gross foreign liabilities). 

A depreciation of the US dollar makes foreign assets held by the US more 

valuable, but does not change the dollar value of dollar denominated debt. 

 

Summary 

1. A country’s GNP is roughly equal to the income received by its factors of 

production. 

2. In an open economy, GNP equals the sum of consumption, investment, 

government purchases, and the current account. 

3. GDP is equal to GNP minus net receipts of factor income from abroad.  It 

measures the output produced within a country’s borders. 

4. National saving minus domestic investment equals the current account (≈ 

exports minus imports). 

5. The current account equals the country’s net foreign investment (net 

outflows of financial assets). 

6. The balance of payments accounts records flows of goods & services and 

flows of financial assets across countries. 

1. It has 3 parts:  current account, capital account and financial 

account, which balance each other. 

2. Transactions of goods and services appear in the current account; 

transactions of financial assets appear in the financial account. 

7. Official international reserve assets are a component of the financial 

account which records official assets held by central banks. 

8. The official settlements balance is the negative value of official 

international reserve assets, and it shows a central bank’s holdings of 



foreign assets relative to foreign central banks’ holdings of domestic 

assets. 

9. The US is the largest debtor nation, and its foreign debt continues to grow 

because its current account continues to be negative. 

 

 



 

 

Chapter 13 

 

Exchange Rates and the Foreign Exchange Market: An Asset 

Approach 

 

Preview 

• The basics of exchange rates 

• Exchange rates and the prices of goods 

• The foreign exchange markets 

• The demand for currency and other assets 

• A model of foreign exchange markets 

 role of interest rates on currency deposits 

 role of expectations about the exchange rates 

 

 



Definitions of Exchange Rates 

 

• Exchange rates are quoted as foreign currency per unit of domestic 

currency or domestic currency per unit of foreign currency. 

 How much can be exchanged for one dollar? ¥102/$1 

 How much can be exchanged for one yen? $0.0098/¥1 

• Exchange rate allow us to denominate the cost or price of a good or 

service in a common currency.  

 How much does a Honda cost? ¥3,000,000 

 Or, ¥3,000,000 x $0.0098/¥1 = $29,400 

 

Depreciation and Appreciation 

 

• Depreciation is a decrease in the value of a currency relative to another 

currency.  

 A depreciated currency is less valuable (less expensive) and 

therefore can be exchanged for (can buy) a smaller amount of 

foreign currency. 

 $1/€1 !  $1.20/€1 means that the dollar has depreciated relative to 

the euro. It now takes $1.20 to buy one euro, so that the dollar is 

less valuable. 

 The euro has appreciated relative to the dollar:  

it is now more valuable. 

• Appreciation is an increase in the value of a currency relative to another 

currency.  

 An appreciated currency is more valuable (more expensive) and 

therefore can be exchanged for (can buy) a larger amount of foreign 

currency. 



 $1/€1 !  $0.90/€1 means that the dollar has appreciated relative to 

the euro. It now takes only $0.90 to buy one euro, so that the dollar 

is more valuable. 

 The euro has depreciated relative to the dollar: it is now less 

valuable. 

• A depreciated currency is less valuable, and therefore it can buy fewer 

foreign produced goods that are denominated in foreign currency. 

 How much does a Honda cost? ¥3,000,000 

 ¥3,000,000 x $0.0098/¥1 = $29,400 

 ¥3,000,000 x $0.0100/¥1 = $30,000 

• A depreciated currency means that imports are more expensive and 

domestically produced goods and exports are less expensive.  

• A depreciated currency lowers the price of exports relative to the price of 

imports. 

• An appreciated currency is more valuable, and therefore it can buy more 

foreign produced goods that are denominated in foreign currency. 

 How much does a Honda cost? ¥3,000,000 

 ¥3,000,000 x $0.0098/¥1 = $29,400 

 ¥3,000,000 x $0.0090/¥1 = $27,000 

• An appreciated currency means that imports are less expensive and 

domestically produced goods and exports are more expensive.  

• An appreciated currency raises the price of exports relative to the price of 

imports. 

 

The Foreign Exchange Market 

 

The participants: 

1. Commercial banks and other depository institutions: transactions involve 

buying/selling of bank deposits in different currencies for investment. 



2. Non bank financial institutions (pension funds, insurance funds) may 

buy/sell foreign assets. 

3. Private firms: conduct foreign currency transactions to buy/sell goods, 

assets or services. 

4. Central banks: conduct official international reserves transactions. 

5. Buying and selling in the foreign exchange market are dominated by 

commercial banks. 

1. Inter-bank transactions of deposits in foreign currencies occur in 

amounts $1 million or more per transaction. 

2. Central banks sometimes intervene, but the direct effects of their 

transactions are usually small and transitory. 

Characteristics of the market: 

• Trading occurs mostly in major financial cities: London, New York, 

Tokyo, Frankfurt, Singapore. 

• The volume of foreign exchange has grown:  

 in 1989 the daily volume of trading was $600 billion, in 2001 the 

daily volume of trading was $1.2 trillion. 

• About 90% of transactions in 2001 involved US dollars. 

• Computers transmit information rapidly and have integrated markets.    

• The integration of markets implies that there is no significant arbitrage 

between markets. 

 if dollars are cheaper in New York than in London, people will buy 

them in New York and stop buying them in London.  The price of 

dollars in New York rises and the price of dollars in London falls, 

until the prices in the two markets are equal. 

• Spot rates are exchange rates for currency exchanges “on the spot”, or 

when trading is executed in the present. 

• Forward rates are exchange rates for currency exchanges that will occur 

at a future (“forward”) date. 



 forward dates are typically 30, 90, 180 or 360 days in the future. 

 rates are negotiated between individual institutions in the present, 

but the exchange occurs in the future. 

Spot and Forward Rates 

 

 

Other methods of currency exchange 

 

• Foreign exchange swaps:  a combination of a spot sale with a forward 

repurchase, both negotiated between individual institutions. 

 swaps often result in lower fees or transactions costs because they 

combine two transactions. 

• Futures contracts:  a contract designed by a third party for a standard 

amount of foreign currency delivered/received on a standard date.   

 contracts can be bought and sold in markets, and only the current 

owner is obliged to fulfill the contract. 



 

Other Methods of Currency Exchange 

 

• Options contracts: a contract designed by a third party for a standard 

amount of foreign currency delivered/received on or before a standard 

date.   

 contracts can be bought and sold in markets. 

 a contract gives the owner the option, but not obligation, of buying 

or selling currency if the need arises. 

The Demand for Currency Deposits 

• What influences the demand for (willingness to buy) deposits 

denominated in domestic or foreign currency? 

• Factors that influence the return on assets determine the demand for those 

assets. 

• Rate of return: the percentage change in value that an asset offers during 

a time period. 

• The annual return for $100 savings account with an interest rate of 

2% is $100 x 1.02 = $102, so that the rate of return = ($102 - 

$100)/$100 = 2% 

• Real rate of return: inflation-adjusted rate of return.  

• stated in terms of real purchasing power: the amount of real goods 

& services that can be purchased with the asset. 

• the real rate of return for the above savings account when inflation 

is 1.5%:  2% – 1.5% = 0.5%.  The asset can purchase 0.5% more 

goods and services after 1 year. 

• If prices are given at some level, inflation is 0% and (nominal) rates of 

return = real rates of return. 

• For bank deposits in different currencies, we often assume that prices are 

given at some level. (A good short run assumption.) 



• Risk of holding assets also influences decisions about whether to buy 

them. 

• Liquidity of an asset, or ease of using the asset to buy goods and services, 

also influences the willingness to buy assets. 

• But we assume that risk and liquidity of bank deposits in the foreign 

exchange market are the same, regardless of their currency denomination.  

• risk and liquidity are only of secondary importance when deciding 

to buy or sell currency. 

• importers and exporters may be concerned about risk and liquidity, 

but they make up a small fraction of the market. 

• We assume that investors are primarily concerned about the rates of return 

on bank deposits. Rates of return are determined by  

• interest rates that the assets earn 

• expectations about appreciation or depreciation 

• A currency’s interest rate is the amount of a currency an individual can 

earn by lending a unit of the currency for a year. 

• The rate of return for a deposit in domestic currency is the interest rate 

that the bank deposit earns.  

• To compare the rate of return on a deposit in domestic currency with one 

in foreign currency, consider 

• the interest rate for the foreign currency deposit 

• the expected rate of appreciation or depreciation of the foreign 

currency relative to the domestic currency. 

• Suppose the interest rate on a dollar deposit is 2%. 

• Suppose the interest rate on a euro deposit is 4%. 

• Does a euro deposit yield a higher expected rate of return?  

• Suppose today the exchange rate is $1/€1, and the expected rate 1 

year in the future is $0.97/€1. 

• $100 can be exchanged today for €100.  



• These €100 will yield €104 after 1 year. 

• These €104 are expected to be worth $0.97/€1 x €104 = $100.88. 

• The rate of return in terms of dollars from investing in euro deposits is 

($100.88-$100)/$100 = 0.88%. 

• Let’s compare this rate of return with the rate of return from a dollar 

deposit. 

• rate of return is simply the interest rate 

• After 1 year the $100 is expected to yield $102: ($102-$100)/$100 

= 2% 

• The euro deposit has a lower expected rate of return: all investors will 

prefer dollar deposits and none are willing to hold euro deposits. 

• Note that the expected rate of appreciation of the euro is ($0.97- $1)/$1 = 

-0.03 = -3%. 

• We simplify the analysis by saying that the dollar rate of return on euro 

deposits approximately equals  

• the interest rate on euro deposits  

• plus the expected rate of appreciation on euro deposits  

• 4% + -3% = 1% ≈ 0.88% 

• R€ + (Ee
$/€ - E$/€)/E$/€  

• The difference in the rate of return on dollar deposits and euro deposits is  

• R$  - (R€ + (Ee
$/€ - E$/€)/E$/€ ) = 

      R$                   R€              - (E
e
$/€ - E$/€)/E$/€  

 

 



The Demand for Currency Assets 

 

 

The Market for Foreign Exchange 

• We use the  

 demand for (rate of return on) dollar denominated deposits  

 and the demand for (rate of return on) foreign currency 

denominated deposits to construct a model of the foreign exchange 

market. 

• The foreign exchange market is in equilibrium when deposits of all 

currencies offer the same expected rate of return:  interest parity. 

 interest parity implies that deposits in all currencies are deemed 

equally desirable assets. 

• Interest parity says: 

R$   = R€ + (Ee
$/€ - E$/€)/E$/€ 

• Why should this condition hold?  Suppose it didn’t.   

 Suppose R$   > R€ + (Ee
$/€ - E$/€)/E$/€ .   

 Then no investor would want to hold euro deposits, driving down 

the demand and price of euros. 

 Then all investors would want to hold dollar deposits, driving up 

the demand and price of dollars. 



 The dollar would appreciate and the euro would depreciate, 

increasing the right side until equality was achieved. 

• How do changes in the current exchange rate affect expected returns in 

foreign currency? 

• Depreciation of the domestic currency today lowers the expected return 

on deposits in foreign currency.  

 A current depreciation of domestic currency will raise the initial 

cost of investing in foreign currency, thereby lowering the expected 

return in foreign currency. 

• Appreciation of the domestic currency today raises the expected return of 

deposits in foreign currency. 

 A current appreciation of the domestic currency will lower the 

initial cost of investing in foreign currency, thereby raising the 

expected return in foreign currency. 

 

Expected Returns on Euro Deposits when Ee
$/€ = $1.05 Per Euro 

 

 



The Current Exchange Rate and the Expected Return on Dollar Deposits 

 

The Current Exchange Rate and the Expected Return on Dollar Deposits 

  

 

 



Determination of the Equilibrium Exchange Rate 

 

 

The Market for Foreign Exchange 

• The effects of changing interest rates:  

 an increase in the interest rate paid on deposits denominated in a 

particular currency will increase the rate of return on those deposits.  

 This leads to an appreciation of the currency. 

 A rise in dollar interest rates causes the dollar to appreciate. 

 A rise in euro interest rates causes the dollar to depreciate. 

 

The Effect of a Rise in the Dollar Interest Rate 

  



The Effect of a Rise in the Euro Interest Rate 

 

The Effect of an Expected Appreciation of the Euro 

 



• If people expect the euro to appreciate in the future, then investment will 

pay off in a valuable (“strong”) euro, so that these future euros will be 

able to buy many dollars and many dollar denominated goods. 

 the expected return on euros therefore increases. 

 an expected appreciation of a currency leads to an actual 

appreciation (a self-fulfilling prophecy) 

 an expected depreciation of a currency leads to an actual 

depreciation (a self-fulfilling prophecy) 

Covered Interest Parity 

• Covered interest parity relates interest rates across countries and the rate 

of change between forward exchange rates and the spot exchange rate: 

R$  = R€ + (F$/€ - E$/€)/E$/€ 

 where F$/€ is the forward exchange rate. 

• It says that rates of return on dollar deposits and “covered” foreign 

currency deposits are the same. 

 How could you make easy, risk-free money in the foreign exchange 

markets if covered interest parity did not hold? 

 Covered positions using the forward rate involve little risk. 

 

Summary 

 

1. Exchange rates are prices of foreign currencies in terms of domestic 

currencies, or vice versa.  

2. Depreciation of a country’s currency means that it is less expensive 

(valuable) and goods denominated in it are less expensive: exports are 

cheaper and imports more expensive. 

 A depreciation will hurt consumers of imports but help producers 

of exports. 



3. Appreciation of a country’s currency means that it is more expensive 

(valuable) and goods denominated in it are more expensive: exports are 

more expensive and imports cheaper. 

 An appreciation will help consumers of imports but hurt producers 

of exports. 

4. Commercial banks that invest in deposits of different currencies dominate 

the foreign exchange market. 

 Expected rates of return are most important in determining the 

willingness to hold these deposits. 

5. Returns on bank deposits in the foreign exchange market are influenced 

by interest rates and expected exchange rates. 

6. Equilibrium in the foreign exchange market occurs when returns on 

deposits in domestic currency and in foreign currency are equal: interest 

rate parity. 

7. An increase in the interest rate on a currency’s deposit leads to an increase 

in the rate of return and to an appreciation of the currency. 

8. An expected appreciation of a currency leads to an increase in the 

expected rate of return for that currency, and leads to an actual 

appreciation.  

9. Covered interest parity says that rates of return on domestic currency 

deposits and “covered” foreign currency deposits using the forward 

exchange rate are the same. 



 

 



 

 

 



Chapter 14 

 

Money, Interest Rates, and Exchange Rates 

 

Preview 

• What is money? 

• Control of the supply of money 

• The demand for money 

• A model of real money balances and interest rates 

• A model of real money balances, interest rates and exchange rates 

• Long run effects of changes in money on prices, interest rates and 

exchange rates 

What Is Money? 

• Money is an asset that is widely used and accepted as a means of 

payment. 

 Different groups of assets may be classified as money. 

 Currency and checking accounts form a useful definition of money, 

but bank deposits in the foreign exchange market are excluded from 

this definition. 

• Money is very liquid: it can be easily and quickly used to pay for goods 

and services. 

• Money, however, pays little or no rate of return.  

• Suppose we can group assets into money (liquid assets) and all other 

assets (illiquid assets).  

 All other assets are less liquid but pay a higher return. 

Money Supply 

• Who controls the quantity of money that circulates in an economy, the 

money supply? 



• Central banks determine the money supply. 

 In the US, the central bank is the Federal Reserve System. 

 The Federal Reserve directly regulates the amount of currency in 

circulation. 

 It indirectly controls the amount of checking deposits issued by 

private banks.  

 

Money Demand 

• Money demand is the amount of assets that people are willing to hold as 

money (instead of illiquid assets). 

 We will consider individual money demand and aggregate money 

demand. 

 What influences willingness to hold money? 

 

What Influences Individual  Demand for Money? 

1. Expected returns/interest rate on money relative to the expected returns 

on other assets. 

2. Risk: the risk of holding money principally comes from unexpected 

inflation, thereby unexpectedly reducing the purchasing power of money. 

 but many other assets have this risk too, so this risk is not very 

important in money demand  

3. Liquidity: A need for greater liquidity occurs when either the price of 

transactions increases or the quantity of goods bought in transactions 

increases. 

 

What Influences Aggregate  Demand for Money? 

1. Interest rates: money pays little or no interest, so the interest rate is the 

opportunity cost of holding money instead of other assets, like bonds, 

which have a higher expected return/interest rate. 



 A higher interest rate means a higher opportunity cost of holding 

money  lower money demand. 

2. Prices: the prices of goods and services bought in transactions will 

influence the willingness to hold money to conduct those transactions.  

 A higher price level means a greater need for liquidity to buy the 

same amount of goods and services  higher money demand. 

3. Income: greater income implies more goods and services can be bought, 

so that more money is needed to conduct transactions. 

 A higher real national income (GNP) means more goods and 

services are being produced and bought in transactions, increasing 

the need for liquidity  higher money demand. 

 

A Model of Aggregate Money Demand 

The aggregate demand for money can be expressed by: 

Md = P x L(R,Y) 

where P is the price level 

Y is real national income 

R is a measure of interest rates 

L(R,Y) is the aggregate real money demand 

 

Alternatively: 

Md/P = L(R,Y) 

 

Aggregate real money demand is a function of national income and interest 

rates. 



 

 

 

The Money Market 

• The money market uses the (aggregate) money demand and (aggregate) 

money supply.  

• The condition for equilibrium in the money market is: 

Ms = Md 

• Alternatively, we can define equilibrium using the supply of real money 

and the demand for real money (by dividing both sides by the price level):  

Ms/P = L(R,Y) 

• This equilibrium condition will yield an equilibrium interest rate.  

• When there is an excess supply of money, there is an excess demand for 

interest bearing assets. 



• People with an excess supply of money are willing to acquire 

interest bearing assets (by giving up their supply of money) at a 

lower interest rate. 

• Potential money holders are more willing to hold additional 

quantities of money as the interest rate (the opportunity cost of 

holding money) falls. 

• When there is an excess demand for money, there is an excess supply of 

interest bearing assets. 

• People who desire money but do not have access to it are willing to 

sell assets with a higher interest rate in return for the money 

balances that they desire. 

• Those with money balances are more willing to give them up in 

return for interest bearing assets as the interest rate on these assets 

rises and as the opportunity cost of holding money (the interest 

rate) rises.    

 

Money Market Equilibrium 

 

 



Changes in the Money Supply 

 

 

Changes in National Income 

 

 

 

 

 

 



Linking the Money Market to the Foreign Exchange Market 

 

 

 

 

 

 



 

 

 

 

 

 



Changes in the Domestic Money Supply 

 

 

Changes in the Money Supply 

• An increase in a country’s money supply causes its currency to 

depreciate. 

• A decrease in a country’s money supply causes its currency to appreciate. 

 

Changes in the Foreign Money Supply 

• How would a change in the euro money supply affect the US money 

market and foreign exchange market? 

• An increase in the EU money supply causes a depreciation of the euro 

(appreciation of the dollar). 



• A decrease in the EU money supply causes an appreciation of the euro (a 

depreciation of the dollar). 

 

• The increase in the EU money supply reduces interest rates in the EU, 

reducing the expected return on euro deposits. 

• This reduction in the expected return on euro deposits leads to a 

depreciation of the euro. 



• The change in the EU money supply does not change the US money 

market equilibrium. 

Long Run and Short Run 

• In the short run, the price level is fixed at some level.  

 the analysis heretofore has been a short run analysis.  

• In the long run, prices of factors of production and of output are allowed 

to adjust to demand and supply in their respective markets. 

 Wages adjust to the demand and supply of labor. 

 Real output and income are determined by the amount of workers 

and other factors of production—by the economy’s productive 

capacity—not by the supply of money.  

 The interest rate depends on the supply of saving and  

the demand for saving in the economy and the inflation rate—and 

thus is also independent of the money supply level. 

• In the long run, the level of the money supply does not influence the 

amount of real output nor the interest rate. 

• But in the long run, prices of output and inputs adjust proportionally to 

changes in the money supply: 

 Long run equilibrium: Ms/P = L(R,Y)  

 Ms = P x L(R,Y) 

 increases in the money supply are matched by proportional 

increases in the price level. 

• In the long run, there is a direct relationship between the inflation rate and 

changes in the money supply. 

 Ms = P x L(R,Y) 

 P = Ms/L(R,Y) 

 P/P = Ms/Ms - L/L 

 The inflation rate equals growth rate in money supply minus the 

growth rate for money demand. 



 

 

Money and Prices in the Long Run 

• How does a change in the money supply cause prices of output and inputs 

to change? 

1. Excess demand: an increase in the money supply implies that people 

have more funds available to pay for goods and services.  

 To meet strong demand, producers hire more workers, creating a 

strong demand for labor, or make existing employees work harder.  

 Wages rise to attract more workers or to compensate workers for 

overtime. 

 Prices of output will eventually rise to compensate for higher costs.  



 Alternatively, for a fixed amount of output and inputs, producers 

can charge higher prices and still sell all of their output due to the 

strong demand.  

2. Inflationary expectations:  

 If workers expect future prices to rise due to an expected money 

supply increase, they will want to be compensated.  

 And if producers expect the same, they are more willing to raise 

wages.  

 Producers will be able to match higher costs if they expect to raise 

prices. 

 Result: expectations about inflation caused by an expected money 

supply increase leads to actual inflation. 

Money, Prices and the Exchange Rates and Expectations 

• When we consider price changes in the long run, inflationary expectations 

will have an effect in the foreign exchange market.  

• Suppose that expectations about inflation change as people change their 

minds, but actual adjustment of prices occurs afterwards. 

 

 



Money, Prices and the Exchange Rates in the Long Run 

 

 

• A permanent increase in a country’s money supply causes a proportional 

long run depreciation of its currency. 

 However, the dynamics of the model predict a large depreciation 

first and a smaller subsequent appreciation. 

• A permanent decrease in a country’s money supply causes a proportional 

long run appreciation of its currency. 

 However, the dynamics of the model predict a large appreciation 

first and a smaller subsequent depreciation. 



 

Exchange Rate Overshooting 

• The exchange rate is said to overshoot when its immediate response to a 

change is greater than its long run response. 

 We assume that changes in the money supply have immediate 

effects on interest rates and exchange rates. 

 We assume that people change their expectations about inflation 

immediately after a change in the money supply. 

• Overshooting helps explain why exchange rates are so volatile. 

• Overshooting occurs in the model because prices do not adjust quickly, 

but expectations about prices do. 

  



Exchange Rate Volatility 

 

 

Summary 

 

1. Money demand on an individual level is determined by interest rates and 

liquidity, the latter of which is influenced by prices and income.  

2. Money demand on an aggregate level is determined by interest rates, the 

price level and national income. 

 Aggregate real money demand depends negatively on the interest 

rate and positively on real national income. 

3. Money supply equals money demand—or real money supply equals real 

money demand—at the equilibrium interest rate in the money market.  

4. Short run scenario: changes in the money supply affect the domestic 

interest rate, as well as the exchange rate. 

 An increase in the domestic money supply  

 lowers the domestic interest rate,  



 lowering the rate of return on domestic deposits,  

 causing the domestic currency to depreciate. 

5. Long run scenario: changes in the level of the money supply are matched 

by a proportional change in prices, and do not affect real income and 

interest rates. 

 An increase in the money supply  

 causes expectations about inflation to adjust, 

 causing the domestic currency to depreciate further, 

 and causes prices to adjust proportionally in the long run, 

 causing interest rates return to their long run rate, 

 and causes a proportional long run depreciation in the exchange 

rate. 

6. Expectations about inflation adjust quickly, but prices adjust only in the 

long run, which results in overshooting of exchange rate. 

 Overshooting occurs when the immediate response of the exchange 

rate due to a change is greater than its long run response. 

 Overshooting helps explain why exchange rates are so volatile. 

 



Chapter 15 

 

Price Levels and the Exchange Rate in the Long Run 

 

Preview 

• Law of one price 

• Purchasing power parity 

• Long run model of exchange rates: monetary approach  

• Relationship between interest rates and inflation: Fisher effect 

• Shortcomings of purchasing power parity 

• Long run model of exchange rates: real exchange rate approach 

• Real interest rates 

 

The Behavior of Exchange Rates 

• What models can predict how exchange rates behave? 

 In last chapter we developed a short run model and a long run 

model that used movements in the money supply. 

 In this chapter, we develop 2 more models, building on the long run 

approach from last chapter. 

 Long run means that prices of goods and services and factors of 

production that build those goods and services adjust to supply and 

demand conditions so that their markets and the money market are 

in equilibrium. 

 Because prices are allowed to change, they will influence interest 

rates and exchange rates in the long run models. 

• The long run models are not intended to be completely realistic 

descriptions about how exchange rates behave, but ways of generalizing 

how market participants form expectations about future exchange rates. 



Law of One Price 

• The law of one price simply says that the same good in different 

competitive markets must sell for the same price, when transportation costs and 

barriers between  markets are not important. 

 Why? Suppose the price of pizza at one restaurant is $20, while the 

price of the same pizza at a similar restaurant across the street is 

$40. 

 What do you predict to happen?  

 Many people would buy the $20 pizza, few would buy the $40.  

 Due to the increased demand, the price of the $20 pizza would tend 

to increase. 

 Due to the decreased demand, the price of the $40 pizza would tend 

to decrease. 

 People would have an incentive to adjust their behavior and prices 

would tend to adjust to reflect this changed behavior until one price 

is achieved across markets (restaurants). 

• Consider a pizza restaurant in Seattle one across the border in Vancouver.  

• The law of one price says that the price of the same pizza (using a 

common currency to measure the price) in the two cities must be the same if 

barriers between competitive markets and transportation costs are not important: 

Ppizza
US = (EUS$/Canada$) x (Ppizza

Canada) 

Ppizza
US = price of pizza in Seattle 

Ppizza
Canada = price of pizza in Vancouver 

EUS$/Canada$ = US dollar/Canadian dollar exchange rate 

 

Purchasing Power Parity 

• Purchasing power parity is the application of the law of one price across 

countries for all goods and services, or for representative groups 

(“baskets”) of goods and services.  



PUS = (EUS$/Canada$) x (PCanada) 

PUS = price level of goods and services in the US 

PCanada = price level of goods and services in Canada 

EUS$/Canada$ = US dollar/Canadian dollar exchange rate  

• Purchasing power parity implies that  

EUS$/Canada$ = PUS/PCanada 

 The price levels adjust to determine the exchange rate. 

 If the price level in the US is US$200 per basket, while the price 

level in Canada is C$400 per basket, PPP implies that the US$/C$ 

exchange rate should be US$200/C$400 =    US$ 1/C$ 2  

 Purchasing power parity says that each country’s currency has the 

same purchasing power: 2 Canadian dollars buy the same amount 

of goods and services as does 1 US dollar, since prices in Canada 

are twice as high. 

• Purchasing power parity comes in 2 forms: 

• Absolute PPP: purchasing power parity that has already been discussed. 

Exchange rates equal price levels across countries. 

E$/€ = PUS/PEU 

• Relative PPP: changes in exchange rates equal changes in prices 

(inflation) between two periods: 

(E$/€,t - E$/€, t –1)/E$/€, t –1 = US, t - EU, t 

where t = inflation rate from period t-1 to t 

Monetary Approach to Exchange Rates 

• Monetary approach to the exchange rate: uses monetary factors to 

predict how exchange rates adjust in the long run. 

 It uses the absolute version of PPP. 

 It assumes that prices adjust in the long run. 

 In particular, price levels adjust to equate real (aggregate) money 

supply with real (aggregate) money demand.  This implies: 



PUS = Ms
US/L (R$, YUS) 

PEU = Ms
EU/L (R€, YEU) 

• To the degree that PPP holds and to the degree that prices adjust to equate 

real money supply with real money demand, we have the following 

prediction:  

• The exchange rate is determined in the long run by prices, which are 

determined by the relative supply of money across countries and the 

relative real demand of money across countries.  

Predictions about changes in: 

1. Money supply: a permanent rise in the domestic money supply  

 causes a proportional increase in the domestic price level,  

 causing a proportional depreciation in the domestic currency 

(through PPP).  

 same prediction as long run model without PPP  

2. Interest rates: a rise in the domestic interest rate 

 lowers domestic money demand,  

 increasing the domestic price level, 

 causing a proportional depreciation of the domestic currency 

(through PPP).  

3. Output level: a rise in the domestic output level  

 raises domestic money demand,  

 decreasing the domestic price level, 

 causing a proportional appreciation of the domestic currency 

(through PPP). 

• All 3 changes affect money supply or money demand, thereby causing 

prices to adjust to maintain equilibrium in the money market, thereby 

causing exchange rates to adjust to maintain PPP. 

• A change in the level of the money supply results in a change in the price 

level. 



• A change in the money supply growth rate results in a change in the 

growth rate of prices (inflation). 

• Other things equal, a constant growth rate in the money supply 

results in a persistent growth rate in prices (persistent inflation) at 

the same constant rate. 

• Inflation does not affect the productive capacity of the economy 

and real income from production in the long run. 

• Inflation, however, does affect nominal interest rates. How? 

 

The Fisher Effect 

• The Fisher effect (named affect Irving Fisher) describes the relationship 

between nominal interest rates and inflation. 

 Derive the Fisher effect from the interest parity condition:  

R$ - R€ = (Ee
$/€ - E$/€)/E$/€  

 If financial markets expect (relative) PPP to hold, then expected 

exchange rate changes will equal expected inflation between 

countries: (Ee
$/€ - E$/€)/E$/€ = e

US - e
EU

  

 R$ - R€ = e
US - e

EU
  

 The Fisher effect: a rise in the domestic inflation rate causes an 

equal rise in the interest rate on deposits of domestic currency in 

the long run, with other things constant. 

 

Monetary Approach to Exchange Rates 

• Suppose that the Federal Reserve unexpectedly increases the money 

supply growth rate at time t0. 

• Suppose also that the inflation rate is π in the US before t0 and π + π 

after this time. Suppose inflation is consistently 0% in Europe. 

• The interest rate adjusts according to the Fisher effect to reflect this 

higher inflation rate. 



 

 

 

 

 



 

• The increase in nominal interest rates decreases real money demand. 

• To maintain equilibrium in the money market, prices must jump so that 

PUS = Ms
US/L (R$, YUS). 

• To maintain PPP, the exchange rate will then jump (the dollar will 

depreciate): E$/€ = PUS/PEU  

• Thereafter, the money supply and prices grow at rate π +  π and the 

domestic currency depreciates at the same rate.  

 

 



The Role of Inflation and Expectations 

 

In the model long run model without PPP,  

• changes in money supply levels lead to changes in price levels. 

• There is no inflation in the long run, but only during the transition to the 

long run equilibrium. 

• During the transition, inflation causes the nominal interest rate to increase 

to its long run rate. 

• Expectations of inflation cause the expected return on foreign currency to 

increase, making the domestic currency depreciate before the transition 

period. 

• In the monetary approach (with PPP), the rate of inflation increases 

permanently because the growth rate of the money supply increases 

permanently.  

• With persistent inflation (above foreign inflation), the monetary approach 

also predicts an increase in the nominal interest rate. 

• Expectations of higher domestic inflation cause the  purchasing power of 

foreign currency to increase relative to the purchasing power of domestic 

currency, thereby making the domestic currency depreciate. 

• In the long run model without PPP, expectations of inflation cause the 

exchange rate to overshoot (cause the domestic currency to depreciate 

more than) its long run value. 

• In the monetary approach (with PPP), the price level adjusts with 

expectations of inflation, causing the domestic currency to depreciate, but 

with no overshooting. 

 

Shortcomings of PPP 

• There is little empirical support for purchasing power parity. 



 The prices of identical commodity baskets, when converted to a 

single currency, differ substantially across countries. 

• Relative PPP is more consistent with data, but it also performs poorly to 

predict exchange rates. 

 

Reasons why PPP may not be a good theory: 

1. Trade barriers and non-tradable goods and services 

2. Imperfect competition 

3. Differences in price level measures 

4. Trade barriers and non-tradables  

1. Transport costs and governmental trade restrictions make trade 

expensive and in some cases create non-tradable goods or services. 

2. Services are often not tradable: services are generally offered 

within a limited geographic region (e.g., haircuts).  



3. The greater the transport costs, the greater the range over which the 

exchange rate can deviate from its PPP value. 

4. One price need not hold in two markets. 

5. Imperfect competition may result in price discrimination: “pricing to 

market”.  

1. A firm sells the same product for different prices in different 

markets to maximize profits, based on expectations about what 

consumers are willing to pay. 

6. Differences in price level measures 

1. price levels differ across countries because of the way 

representative groups (“baskets”) of goods and services are 

measured. 

2. Because measures of goods and services are different, the measure 

of their prices need not be the same. 

 

The Real Exchange Rate Approach to Exchange Rates 

• Because of the shortcomings of PPP, economists have tried to generalize 

the monetary approach to PPP. 

• The real exchange rate is the rate of exchange for real goods and ervices 

across countries.  

• In other words, it is the relative value/price/cost of goods and services 

across countries. 

• It is the dollar price of a European group of goods and services relative to 

the dollar price of a American group of goods and services: 

qUS/EU = (E$/€ x PEU)/PUS 

qUS/EU = (E$/€ x PEU)/PUS 

 If the EU basket costs €100, the US basket costs $120 and the 

nominal exchange rate is $1.20 per euro, then the real exchange rate 

is 1 US basket per EU basket. 



 A real depreciation of the value of US goods means a fall in a 

dollar’s purchasing power of EU products relative to a dollar’s 

purchasing power of US products. 

 This implies that US goods become less expensive and less 

valuable relative to the EU goods. 

 This implies that the value of US goods relative to value of EU 

goods falls.  

qUS/EU = (E$/€ x PEU)/PUS 

 A real appreciation of the value of US goods means a rise in a 

dollar’s purchasing power of EU products relative to a dollar’s 

purchasing power of US products. 

 This implies that US goods become more expensive and more 

valuable relative to EU goods. 

 This implies that the value of US goods relative to value of EU 

goods rises.  

• According to PPP, exchange rates are determined by relative price ratios: 

E$/€ = PUS/PEU 

• According to the more general real exchange rate approach, exchange 

rates may also be influenced by the real exchange rate:  

E$/€ = qUS/EU x PUS/PEU 

• What influences the real exchange rate? 

• A change in relative demand for US products 

• An increase in relative demand for US output causes the value 

(price) of US goods relative to the value (price) of foreign goods to 

rise. 

• A real appreciation of the value of US goods: PUS  rises relative to 

E$/€ x PEU 



• The real appreciation of the value of US goods makes US exports 

more expensive and imports into the US less expensive, thereby 

reducing relative quantity demanded. 

• A decrease in relative demand for US output leads to a real 

depreciation of the value of US goods. 

• A change in relative supply of US products 

• An increase in relative supply for US output (caused by an increase 

in US productivity) causes the price/cost of US goods relative to the 

price/cost of foreign goods to fall. 

• A real depreciation of the value of US goods:  PUS  falls relative to 

E$/€ x PEU 

• The real depreciation of the value of US goods makes US exports 

less expensive and imports into the US more expensive, thereby 

increasing relative demand to match increased relative supply. 

• A decrease in relative supply for US output leads to a real 

appreciation of the value of US goods. 

Determining the Long Run Real Exchange Rate 

  

 



 

 



 

 

The Real Exchange Rate Approach to Exchange Rates 

• The real exchange rate is a more general approach to explain exchange 

rates. Both monetary factors and real factors influence nominal exchange 

rates: 

1a. changes in monetary levels, leading to temporary inflation and changes in 

expectations about inflation. 



1b. changes in monetary growth rates, leading to persistent inflation and 

changes in expectations about inflation. 

2a.changes in relative demand: increase in relative demand for domestic 

products leads to a real appreciation. 

2b. changes in relative supply: increase in relative supply for domestic products 

leads to a real depreciation. 

• What are the effects on the nominal exchange rate? 

E$/€ = qUS/EU x PUS/PEU 

• When only monetary factors change and PPP holds, we have the same 

predictions as before. 

 no changes in the real exchange rate occurs 

• When factors influencing real output change, the real exchange rate 

changes. 

 With an increase in relative demand for domestic products, the real 

exchange rate adjusts to determine nominal exchange rates. 

 With an increase in relative supply of domestic products, the 

situation is more complex…  

• With an increase in the relative supply of domestic products, the real 

exchange rate adjusts to make the price/cost of domestic goods depreciate, 

but also the relative amount of domestic output increases. 

 This second effect increases the real money demand in the domestic 

economy relative to that in the foreign economy: 

PUS = Ms
US/L (R$, YUS) 

 The domestic price level decreases relative to the foreign price 

level. 

 The effect on the nominal exchange rate is ambiguous: 

E$/€ = qUS/EU x PUS/PEU 



• When economic changes are influenced only by monetary factors, and 

when the assumptions of PPP hold, nominal exchange rates are 

determined by PPP. 

• When economic changes are caused by factors that affect real output, 

exchange rates are not determined by PPP only, but are also influenced by 

the real exchange rate. 

 

Interest Rate Differences 

• A more general equation of differences in nominal interest rates across 

countries can be derived from: 

(qe
US/EU - qUS/EU)/qUS/EU = [(Ee

$/€ - E$/€)/E$/€] – (e
US - e

EU) 

R$ - R€ = (Ee
$/€ - E$/€)/E$/€ 

R$ - R€ = (qe
US/EU - qUS/EU)/qUS/EU + (e

US - e
EU) 

• The difference in nominal interest rates across two countries is now the 

sum of: 

 The expected rate of depreciation in the value of domestic goods 

relative to foreign goods 

 The expected inflation difference between the domestic economy 

and the foreign economy 

 

Real Interest Rates 

• Real interest rates are inflation-adjusted interest rates: 

re = R – πe 

• where πe represents expected inflation and R represents nominal interest 

rates. 

• Real interest rates are measured in terms of real output: what quantity of 

real goods and services can you earn in the future by saving real resources 

today? 

• What should be the differences in real interest rates across countries? 



• Real interest rate differentials are derived from 

re
US – re

EU = (R$ - e
US) - (R € - e

EU) 

R$ - R€ = (qe
US/EU - qUS/EU)/qUS/EU + (e

US - e
EU) 

re
US – re

EU = (qe
US/EU - qUS/EU)/qUS/EU 

• The last equation is called real interest parity. 

 It says that the differences in real interest rates (return on saving in 

terms of real resources earned) between countries is equal to the 

expected change in the value/price/cost of goods and services 

between countries. 

 

Summary 

 

1. The law of one price says that the same good in different competitive 

markets must sell for the same price, when transportation costs and 

barriers between markets are not important. 

2. Purchasing power parity applies the law of one price for all goods and 

services among all countries. 

 Absolute PPP says that currencies of two countries have the same 

purchasing power.  

 Relative PPP says that changes in the nominal exchange rate 

between two countries equals the difference in the inflation rates 

between the two countries.  

3. The monetary approach to exchange rates uses PPP, real money supply 

and real money demand. 

 Changes in the growth rate of the money supply influence inflation 

and exchange rates. 

 Expectations about inflation influence the exchange rate. 

 The Fisher effect shows that differences in nominal interest rates 

are equal to differences in inflation rates. 



4. Empirical support for PPP is weak. 

 Trade barriers, non-tradable products, imperfect competition and 

differences in price measures may all have effects on the empirical 

shortcomings of PPP.  

5. The real exchange rate approach to exchange rates generalizes the 

monetary approach. 

 It defines the real exchange rate as the value/price/cost of domestic 

products relative to foreign products. 

 It allows relative demand and relative supply changes to influence 

real and nominal exchange rates. 

 Interest rate differences are explained by a more general concept: 

expected changes in the value of domestic products relative to the 

value of foreign products plus the difference of inflation rates 

between the domestic and foreign economies. 

6. Real interest rates are inflation-adjusted interest rates. 

7. Real interest parity shows that differences in real interest rates between 

countries equal expected changes in the real value of goods and services 

between countries. 

 

Law of One Price for Hamburgers? 

 



Price Levels and Incomes 

 

 



 

 

Chapter 16 

 

Output and the Exchange Rate in the Short Run 

 

Preview 

• Determinants of aggregate demand in the short run 

• A short run model of output market equilibrium 



• A short run model of asset market equilibrium 

• A short run model for both output market equilibrium and asset market 

equilibrium  

• Effects of temporary and permanent changes in monetary and fiscal 

policies. 

• Adjustment of the current account over time. 

• IS-LM model 

 

Introduction 

• Long run models are useful when all prices of inputs and outputs have 

time to adjust. 

• In the short run, some prices of inputs and outputs may not have time to 

adjust, due to labor contracts, costs of adjustment or imperfect 

information about market demand. 

• This chapter builds on the short run and long models of exchange rates to 

explain how output is related to exchange rates in the short run. 

 macroeconomic policies affect output, employment and the current 

account. 

 

Determinants of Aggregate Demand 

• Aggregate demand is the aggregate amount of goods and services that 

people are willing to buy: 

1. consumption expenditure 

2. investment expenditure 

3. government purchases 

4. net expenditure by foreigners: the current account 

 

Determinants of Aggregate Demand 

• Determinants of consumption expenditure include: 



 Disposable income: income from production (Y) minus taxes (T).  

 More disposable income means more consumption expenditure, but 

consumption typically increases less than the amount that 

disposable income increases. 

 Real interest rates may influence the amount of saving and 

consumption, but we assume that they are relatively unimportant 

here. 

 Wealth may also influence consumption, but we assume that it is 

relatively unimportant here. 

• Determinants of the current account include: 

 Real exchange rate: prices of foreign products relative to the 

prices of domestic products, both measured in domestic currency: 

EP*/P 

• As the prices of foreign products rise relative to those of 

domestic products, expenditure on domestic products rises 

and expenditure on foreign products falls. 

 Disposable income: more disposable income means more 

expenditure on foreign products (imports) 

 

How Real Exchange Rate Changes Affect the Current Account 

• The current account measures the value of exports relative to the value of 

imports: CA ≈ EX – IM. 

 When the real exchange rate EP*/P rises, the prices of foreign 

products rise relative to the prices of domestic products. 

 The volume of exports that are bought by foreigners rises. 

 The volume of imports that are bought by domestic residents falls. 

 The value of imports in terms of domestic products rises: the 

value/price of imports rises, since foreign products are more 

valuable/expensive.  



• If the volumes of imports and exports do not change much, the value 

effect may dominate the volume effect when the real exchange rate 

changes. 

 for example, contract obligations to buy fixed amounts of products 

may cause the volume effect to be small.  

• However, evidence indicates that for most countries the volume effect 

dominates the value effect in 1 year or less. 

• Therefore, we assume that a real depreciation leads to an increase in the 

current account: the volume effect dominates the value effect. 

 

Determinants of Aggregate Demand 

• Determinants of the current account include: 

 Real exchange rate: an increase in the real exchange rate increases 

the current account.  

 Disposable income: an increase in the disposable income decreases 

the current account. 

• For simplicity, we assume that exogenous political factors determine 

government purchases G and the level of taxes T. 

• For simplicity, we currently assume that investment expenditure I is 

determined exogenously. 

 A more complicated model shows that investment depends on the 

cost of borrowing for investment, the interest rate. 

 



• Determinants of aggregate demand include: 

 Real exchange rate: an increase in the real exchange rate increases 

the current account, and therefore increases aggregate demand for 

domestic products.  

 Disposable income: an increase in the disposable income increases 

consumption, but decreases the current account.  

 Since total consumption expenditure is usually greater than 

expenditure on foreign products, the first effect dominates the 

second effect. 

 As income increases for a given level of taxes, aggregate 

consumption and aggregate demand increases by less than income. 

 

Short Run Equilibrium for Aggregate Demand and Output 

 

 



 

 

Short Run Equilibrium and the Exchange Rate: DD Schedule 

• How does the exchange rate affect the short run equilibrium of aggregate 

demand and output? 

• With fixed domestic and foreign price levels, a rise in the nominal 

exchange rate makes foreign goods and services more expensive relative 

to domestic goods and services. 

• A rise in the exchange rate (a domestic currency depreciation) increases 

the aggregate demand for domestic products. 

• In equilibrium, aggregate demand matches output. 

 



 

DD schedule  

• shows combinations of output and the exchange rate at which the output 

market is in short run equilibrium (aggregate demand = aggregate output). 

• slopes upward because a rise in the exchange rate causes aggregate 

demand  

and aggregate output to rise. 

 

Shifting the DD Curve 

• Changes in the exchange rate cause movements along a DD curve. Other 

changes cause it to shift: 



1. Changes in G: more government purchases cause higher aggregate 

demand and output in equilibrium. Output increases for every exchange 

rate: the DD curve shifts right. 

 

2. Changes in T: lower taxes generally increase consumption expenditure, 

increasing aggregate demand and output for every exchange rate: the DD 

curve shifts right. 

3. Changes in I: higher investment demand shifts the DD curve right. 



4. Changes in P relative to P*: lower domestic prices relative to foreign 

prices shift the DD curve right.  

5. Changes in C: willingness to consume more and save less shifts the DD 

curve right. 

6. Changes in demand for domestic goods relative to foreign goods: 

willingness to consume more domestic goods relative to foreign goods 

shifts the DD curve right. 

Short Run Equilibrium for Assets 

• We consider two asset markets when considering asset market 

equilibrium: 

1. Foreign exchange market  

 interest parity determines equilibrium: R = R* + (Ee – E)/E  

2. Money market  

 real money supply and demand determine equilibrium: 

Ms/P=L(R,γ)  

 A rise in income and output causes real money demand to increase. 

3. When income and output increase,  

 money demand increases,  

 leading to an increase in the domestic interest rate, 

 leading to an appreciation of the domestic currency. 

4. An appreciation of the domestic currency is a fall in E. 

5. When income and output decrease, the domestic currency depreciates and 

E rises. 

6. When income and output increase,  

 money demand increases,  

 leading to an increase in the domestic interest rate, 

 leading to an appreciation of the domestic currency. 

7. An appreciation of the domestic currency is a fall in E. 



8. When income and output decrease, the domestic currency depreciates and 

E rises. 

 

• When income and output increase,  

 money demand increases,  

 leading to an increase in the domestic interest rate, 

 leading to an appreciation of the domestic currency. 

• An appreciation of the domestic currency is a fall in E. 

• When income and output decrease, the domestic currency depreciates and 

E rises. 

 

Short Run Equilibrium for Assets: AA Curve 

• The inverse relationship between output and exchange rates needed to 

keep the foreign exchange market and money market in equilibrium is 

summarized as the AA curve. 



 

 

Shifting the AA Curve 

1. Changes in Ms: an increase in the money supply reduces interest rates, 

causing the domestic currency to depreciate (a rise in E) for every Y: the 

AA curve shifts up (right). 

 



2. Changes in P: An increase in the domestic price level decreases the real 

money supply, increasing interest rates, causing the domestic currency to 

appreciate (a fall in E): the AA curve shifts down (left). 

3. Changes in real money demand: if domestic residents are willing to 

hold lower real money balances, interest rates fall, leading to a 

depreciation of the domestic currency (a rise in E): the AA curve shifts up 

(right). 

4. Changes in R*: An increase in the foreign interest rates makes foreign 

currency deposits more attractive, leading to a depreciation of the 

domestic currency (a rise in E): the AA curve shifts up (right). 

5. Changes in Ee: if market participants expect the domestic currency to 

depreciate in the future, foreign currency deposits become more attractive, 

causing the domestic currency to depreciate (a rise in E): the AA curve 

shifts up (right). 

 

Putting the Pieces Together: the DD and AA Curves 

• A short run equilibrium means the nominal exchange rate and level of 

output such that: 

1. equilibrium in the output markets holds: aggregate demand equals 

aggregate output. 

2. equilibrium in the foreign exchange markets holds: interest parity holds. 

3. equilibrium in the money market holds: real money supply equals real 

money demand. 

4. A short run equilibrium occurs at the intersection of the DD and AA 

curves 

1. output market equilibrium holds on the DD curve 

2. asset market equilibrium holds on the AA curve 



 

 

How the Economy Reaches Equilibrium in the Short Run 

 

 

 

 



Temporary Changes in Monetary and Fiscal Policy 

 

• Monetary policy: policy in which the central bank influences the money 

supply. 

 Monetary policy primarily influences asset markets. 

• Fiscal policy: policy in which governments (fiscal authorities) influence 

the amount of government purchases and taxes. 

 Fiscal policy primarily influences aggregate demand and output. 

Temporary policy changes are expected to be reversed in the near future and 

thus do not affect expectations about exchange rates in the long run. 

 

Temporary Changes in Monetary Policy 

• An increase in the level of money lowers interest rates, causing the 

domestic currency to depreciate (a rise in E). 

 The AA shifts up (right). 

 Domestic products are cheaper so that aggregate demand and 

output increase until a new short run equilibrium is achieved. 

 



Temporary Changes in Fiscal Policy 

• An increase in government purchases or a decrease in taxes increases 

aggregate demand and output. 

 The DD curve shifts right. 

 Higher output increases real money demand,  

 thereby increasing interest rates, 

 causing the domestic currency to appreciate (a fall in E). 

 

 

Policies to Maintain Full Employment 

• Resources used in the production process can either be over-employed or 

under-employed. 

• When resources are employed at their normal (or long run) level, the 

economy operates at “full employment”. 

 When employment is below full employment, labor is under-

employed: high unemployment, few hours worked, lower than 

normal output produced. 



 When employment is above full employment, labor is over-

employed: low unemployment, many overtime hours, higher than 

normal output produced. 

 

 

 

 

 



• Policies to maintain full employment may seem easy in theory, but are 

hard in practice. 

1. We have assumed that prices and expectations do not change, but people 

may anticipate the effects of policy changes and modify their behavior. 

 workers may require higher wages if they expect overtime and easy 

employment, and producers may raise prices if they expect high 

wages and strong demand due to monetary and fiscal policies. 

 fiscal and monetary policies may therefore create price changes and 

inflation thereby preventing high output and employment: 

inflationary bias  

2. Economic data are hard to measure and hard to understand.  

 Policy makers can not interpret data about asset markets and 

aggregate demand with certainty, and sometimes they make 

mistakes. 

3. Changes in policies take time to be implemented and take time to affect 

the economy. 

 Because they are slow, policies may affect the economy after the 

effects of a shock have dissipated. 

4. Policies are sometimes influenced by political or bureaucratic interests. 

 

Permanent Changes in Monetary and Fiscal Policy 

• Permanent policy changes modify people’s expectations about exchange 

rates in the long run. 

 

Permanent Changes in Monetary Policy 

• A permanent increase in the level of the money supply  

 lowers interest rates and it makes people expect a future 

depreciation of the domestic currency, increasing the expected 

return of foreign currency deposits.  



 The domestic currency depreciates more than (E rises more than) 

the case when expectations are constant (Chapter 14 results).  

 The AA curve shifts up (right) more than the case when 

expectations are held constant. 

 

Effects of Permanent Changes in Monetary Policy in the Short Run 

 

 

Effects of Permanent Changes in Monetary Policy in the Long Run 

• With employment and hours above their normal levels, there is a tendency 

for wages to rise over time. 

• With strong demand for output and with increasing wages, producers have 

an incentive to raise output prices over time. 

• Both higher wages and higher output prices are reflected in a higher price 

level.   

• What are the effects of rising prices? 



 

 

Effects of Permanent Changes in Fiscal Policy 

• A permanent increase in government purchases or reduction in taxes  

 increases aggregate demand 

 makes people expect a domestic currency appreciation in the short 

run due to increased aggregate demand, thereby reducing the 

expected return on foreign currency deposits, making the domestic 

currency appreciate. 

• The first effect increases aggregate demand for domestic products, the 

second effect decreases aggregate demand for domestic products (by 

making them more expensive). 

• If the change in fiscal policy is expected to be permanent, the first and 

second effects exactly offset each other, so that output remains at its 

normal or long run level. 

• We say that an increase in government purchases completely crowds out 

net exports, due to the effect of the appreciated domestic currency. 



 

 

 

 

Macroeconomic Policies and the Current Account 

• To determine the effect of monetary and fiscal policies on the current 

account,  

 derive the XX curve to represent the combinations of output and 

exchange rates at which the current account is at its desired level.  

• As income and output increase, the current account decreases, all other 

factors held constant. 

• To keep the current account at its desired level, the domestic currency 

must depreciate as income and output increase: the XX curve should slope 

upward. 



 

• The XX curve slopes upward but is flatter than the DD curve. 

 DD represents equilibrium values of aggregate demand and 

domestic output. 

 As domestic income and output increase, domestic saving 

increases, which means that aggregate demand (willingness to 

spend) by domestic residents does not rise as rapidly as income and 

output. 

 As domestic income and output increase, the currency must 

depreciate to entice foreigners to increase their demand for 

domestic output in order to keep the current account (only one 

component of aggregate demand) at its desired level—on the XX 

curve. 

 As domestic income and output increase, the currency must 

depreciate more rapidly to entice foreigners to increase their 

demand for domestic output in order to keep aggregate demand (by 



domestic residents and foreigners) equal to output—on the DD 

curve. 

• Policies affect the current account through their influence on the value of 

the domestic currency. 

 A money supply increase depreciates the domestic currency and 

often increases the current account in the short run. 

 An increase in government purchases or decrease in taxes 

appreciates the currency and often decreases the current account. 

 

 

Value Effect, Volume Effect and the J-curve 

• If the volume of imports and exports is fixed in the short run, a 

depreciation of the domestic currency  

 will not affect the volume of imports or exports,  

 but will increase the value/price of imports in domestic currency 

and decrease the current account: CA ≈ EX – IM. 

 The value of exports in domestic currency does not change. 



• The current account could immediately decrease after a currency 

depreciation, then increase gradually as the volume effect begins to 

dominate the value effect.  

 

• Pass through from the exchange rate to import prices measures the 

percentage by which import prices rise when the domestic currency 

depreciates by 1%. 

• In the DD-AA model, the pass through rate is 100%: import prices in 

domestic currency exactly match a depreciation of the domestic currency. 

• In reality, pass through may be less than 100% due to price discrimination 

in different countries.  

 firms that set prices may decide not to match changes in the 

exchange rate with changes in prices of foreign products 

denominated in domestic currency. 

• If prices of foreign products in domestic currency do not change much 

because of a pass through rate less than 100%, then the 



 value of imports will not rise much after a domestic currency 

depreciation, and the current account will not fall much, making the 

J-curve effect smaller. 

 volume of imports and exports will not adjust much over time since 

domestic currency prices do not change much.  

• Pass through less than 100% dampens the effect of depreciation or 

appreciation on the current account. 

 

IS-LM Model 

• In the DD-AA model, we assumed that investment expenditure is 

exogenous. 

• In reality, the amount of investment expenditure depends on the interest 

rate. 

 investment projects often use borrowed funds, and the interest rate 

is the cost of borrowing. 

 a higher interest rate means less investment expenditure. 

• In the IS-LM model says that investment expenditure is inversely related 

to the interest rate. 

• The IS-LM model also allows for consumption expenditure and 

expenditure on imports to depend on the interest rate. 

 A higher interest rate makes saving more attractive and 

consumption less attractive. 

 However, the effect of the interest rate is much larger on 

investment than it is on consumption and imports. 



 

 

• Instead of relating exchange rates and output, the  

IS-LM relates interest rates and output. 

• In equilibrium, aggregate output = aggregate demand 

 Y = D(EP*/P, Y – T, R-πe, G) 

• In equilibrium, interest parity holds 

 R = R* + (Ee-E)/E 

 E(1+R) = ER* + Ee  

 E(1+R–R*) = Ee  

 E = Ee/(1+R–R*)  

• Y = D(EeP*/P(1+R–R*) , Y – T, R-πe, G)  

 This equation describes the IS curve: combinations of interest rates 

and output such that aggregate demand equals output, given values 

of exogenous variables Ee,P*,P, R*,T, πe, and G. 

 Lower interest rates increase investment demand (and consumption 

and import demand), leading to higher aggregate demand and 

higher output in equilibrium. 

 The IS curve slopes down. 

• In equilibrium, real money supply equals real money demand: Ms/P = 

L(R,Y) 



 This equation describes the LM curve: combinations of interest 

rates and output such that the money market is in equilibrium, 

given values of exogenous values P and Ms. 

 Higher income leads to higher real money demand and higher 

interest rates in the money market. 

 The LM curve slopes up. 

 

 

 

 

 

 



Effects of Permanent Changes in the Money Supply in the Short Run 

 

 

Effects of Temporary Changes in Fiscal Policy 

 

 

 

 

 



Effects of Permanent Changes in Fiscal Policy 

 

 

Summary 

 

1. Aggregate demand is influence by disposable income and the real 

exchange rate. 

2. The DD curve shows combinations of exchange rates and output where 

aggregate demand = output. 

3. The AA curve shows combinations of exchange rates and output where the 

foreign exchange market and money market are in equilibrium. 

4. In the DD-AA model, we assume that a depreciation of the domestic 

currency leads to an increase in the current account and aggregate 

demand. 

5. But reality is more complicated, and the J-curve shows that the value 

effect at first dominates the volume effect. 

6. A temporary increase in the money supply increases output and 

depreciates the domestic currency. 

7. A permanent increase does both to a larger magnitude in the short run, but 

in the long run output returns to its normal level. 



8. A temporary increase in government purchases increases output and 

appreciates the domestic currency. 

9. A permanent increase in government purchases completely crowds out net 

exports, and therefore has no effect on output.  

10. The IS-LM model compares interest rates with output. 

11. The IS curve shows combinations of interest rates and output where 

aggregate demand = output. 

12. The LM curve shows combinations of interest rates and output where the 

money market is in equilibrium. 

13. The IS-LM model can be used with the model of the foreign exchange 

market to compare output, interest rates and exchange rates. 

 

Trade Elasticities 

 

 



 

 

 



Chapter 17 

 

Fixed Exchange Rates and Foreign Exchange Intervention 

 

Preview 

• Balance sheets of central banks 

• Intervention in the foreign exchange market and the money supply 

• How the central bank fixes the exchange rate 

• Monetary and fiscal policies under fixed exchange rates 

• Financial market crises and capital flight 

• Types of fixed exchange rates: reserve currency and gold standard 

systems 

• Zero interest rates, deflation and liquidity traps 

 

Introduction 

• Many countries try to fix or “peg” their exchange rate to a currency or 

group of currencies by intervening in the foreign exchange market. 

• Many with a flexible or “floating” exchange rate in fact practice a 

managed floating exchange rate. 

 The central bank “manages” the exchange rate from time to time by 

buying and selling currency and assets, especially in periods of 

exchange rate volatility. 

• How do central banks intervene in the foreign exchange market? 

 

Central Bank Intervention and the Money Supply 

• To study the effects of central bank intervention in the foreign exchange 

market, first construct a simplified balance sheet for the central bank. 

 This records the assets and liabilities of a central bank. 



 Balance sheets use double booking keeping: each transaction enters 

the balance sheet twice. 

 

Central Bank’s Balance Sheet 

• Assets 

 Foreign government bonds (official international reserves) 

 Gold (official international reserves) 

 Domestic government bonds  

 Loans to domestic banks (called discount loans in US) 

• Liabilities 

 Deposits of domestic banks 

 Currency in circulation (previously central banks had to give up 

gold when citizens brought currency) 

• Assets = Liabilities + Net worth  

 If we assume that net worth of the central bank always equals zero 

then assets = liabilities. 

 An increase in assets leads to an equal increase in liabilities.  

 A decrease in assets leads to an equal decrease in liabilities. 

• Changes in the central bank’s balance sheet lead to changes in currency in 

circulation or changes in bank deposits, which lead to changes in the 

money supply. 

 If their deposits at the central bank increase, banks typically have 

more funds available to lend to customers, so that the amount of 

money in circulation increases. 

 

Assets, Liabilities and the Money Supply 

• A purchase of any asset will be paid for with currency or a check from the 

central bank,  

 both of which are denominated in domestic currency, and  



 both of which increase the supply of money in circulation. 

 The transaction leads to equal increases of assets and liabilities. 

• When the central bank buys domestic bonds or foreign bonds, the 

domestic money supply increases. 

• A sale of any asset will be paid for with currency or a check given to the 

central bank,  

 both of which are denominated in domestic currency. 

 The central bank puts the currency into its vault or reduces the 

amount of bank deposits, 

 causing the supply of money in circulation to shrink. 

 The transaction leads to equal decreases of assets and liabilities. 

• When the central bank sells domestic bonds or foreign bonds, the 

domestic money supply decreases. 

 

Foreign Exchange Markets 

• Central banks trade foreign government bonds in the foreign exchange 

markets. 

 Foreign currency deposits and foreign government bonds are often 

substitutes: both are fairly liquid assets denominated in foreign 

currency. 

 Quantities of both foreign currency deposits and foreign 

government bonds that are bought and sold influence the exchange 

rate. 

 

Sterilization 

• Because buying and selling of foreign bonds in the foreign exchange 

market affects the domestic money supply, a central bank may want to 

offset this effect. 

• This offsetting effect is called sterilization. 



• If the central bank sells foreign bonds in the foreign exchange market, it 

can buy domestic government bonds in bond markets—hoping to leave 

the amount of money in circulation unchanged. 

 

Fixed Exchange Rates 

• To fix the exchange rate, a central bank influences the quantities supplied 

and demanded of currency by trading domestic and foreign assets, so that 

the exchange rate (the price of foreign currency in terms of domestic 

currency) stays constant. 

• The foreign exchange market is in equilibrium when 

R = R* + (Ee – E)/E 

• When the exchange rate is fixed at some level E0 and the market expects it 

to stay fixed at that level, then 

R = R* 

• To fix the exchange rate, the central bank must trade foreign and domestic 

assets until R = R*. 

• In other words, it adjusts the money supply until the domestic interest rate 

equals the foreign interest rate, given the price level and real output, until: 

Ms/P = L(R*,Y) 

• Suppose that the central bank has fixed the exchange rate at E0 but the 

level of output rises, raising the demand for real money. 

• This leads to higher interest rates and upward pressure on the value of the 

domestic currency. 

• How should the central bank respond if it wants to fix exchange rates? 

• The central bank must buy foreign assets in the foreign exchange market,  

• thereby increasing the money supply,  

• thereby reducing interest rates. 

• Alternatively, by demanding (buying) assets denominated in 

foreign currency and by supplying (selling) domestic currency, the 



price/value of foreign currency is increased and the price/value of 

domestic currency is decreased. 

 

Fixed Exchange Rates 

 

 

Monetary Policy and Fixed Exchange Rates 

• Because the central bank must buy and sell foreign assets to keep the 

exchange rate fixed, monetary policy is ineffective in influencing output 

and employment.  



 

 

Fiscal Policy and Fixed Exchange Rates in the Short Run 

• Because the central bank must buy and sell foreign assets to keep the 

exchange rate fixed, temporary fiscal policy is more effective in 

influencing output and employment in the short run. 

 The rise in output due to expansionary fiscal policy raises money 

demand, putting upward pressure on interest rates and upward 

pressure on the value of the domestic currency. 

 To prevent an appreciation of the domestic currency, the central 

bank must buy foreign assets, thereby increasing the money supply. 



 

 

Fiscal Policy and Fixed Exchange Rates in the Long Run 

• When the exchange rate is fixed, there is no real appreciation of the value 

of domestic products in the short run. 

• But when output is above its normal (long run) level, wages and prices 

tend to rise. 

• A rising price level makes domestic products more expensive: a real 

appreciation (EP*/P falls). 

 Aggregate demand and output decrease as prices rise: DD curve 

shifts left. 

 Prices tend to rise until employment, aggregate demand and output 

fall to their normal levels. 

• In the long run prices increase proportionally to the increase in the money 

supply caused by central bank intervention in the foreign exchange 

market. 

 AA curve shifts down (left) as prices rise. 



 Nominal exchange rates will be constant (as long as the fixed 

exchange rate is maintained), but the real exchange rate will be 

lower (a real appreciation). 

 

Devaluation and Revaluation 

• Depreciation and appreciation refer to changes in the value of a currency 

due to market changes. 

• Devaluation refers to a change in a fixed exchange rate caused by the 

central bank. 

 a unit of domestic currency is made less valuable, so that more nits 

must be exchanged for 1 unit of foreign currency. 

• Revaluation is also a change in a fixed exchange rate caused by the 

central bank. 

 a unit of domestic currency is made more valuable, so that fewer 

units need to be exchanged for 1 unit of foreign currency. 

 

Devaluation 

• For devaluation to occur, the central bank buys foreign assets, so that the 

domestic money supply increases, and interest rates fall, causing a fall in 

the return on domestic currency assets. 

 Domestic goods are cheaper, so aggregate demand and output 

increase. 

 Official international reserve assets (foreign bonds) increase. 



 

 

Financial Crises and Capital Flight 

• When a central bank does not have enough official international reserve 

assets to maintain a fixed exchange rate, a balance of payments crisis 

results. 

 To sustain a fixed exchange rate, the central bank must have 

enough foreign assets to sell in order to satisfy the demand for them 

at the fixed exchange rate. 

• Investors may expect that the domestic currency will be devalued, causing 

them to want foreign assets instead of domestic assets, whose value is 

expected to fall soon. 

1. This expectation or fear only makes the balance of payments crisis worse:  

 investors rush to change their domestic assets into foreign assets, 

depleting the stock of official international reserve assets more 

quickly. 

2. As a result, financial capital is quickly moved from domestic assets to 

foreign assets: capital flight. 

 The domestic economy has a shortage of financial capital  

for investment and has low aggregate demand. 



3. To avoid this outcome, domestic assets must offer a high interest rates to 

entice investors to hold them. 

 The central bank can push interest rates higher by reducing the 

money supply (by selling foreign assets). 

4. As a result, the domestic economy may face high interest rates, reduced 

money supply, low aggregate demand, low output and low employment. 

 

 

 

 

• Expectations of a balance of payments crisis only worsen the crisis and 

hasten devaluation.  

 What causes expectations to change?  

 Expectations about the central bank’s ability and willingness to 

maintain the fixed exchange rate.  

 Expectations about the economy: shrinking demand for domestic 

products relative to foreign products means that the domestic 

currency should become less valuable.  

• In fact, expectations of devaluation can cause a devaluation: self-fulfilling 

crisis. 



• What happens if the central bank runs out of official international reserves 

(foreign assets)? 

• It must devalue the domestic currency so that it takes more domestic 

currency (assets) to exchange for 1 unit of foreign currency (asset).  

 This will allow the central bank to replenish its foreign assets by 

buying them back at a devalued rate,  

 increasing the money supply,  

 reducing interest rates,  

 reducing the value of domestic products,  

 increasing aggregate demand, output, employment over time.  

• In a balance of payments crisis, 

 the central bank may buy domestic bonds and sell domestic 

currency (to increase the money supply) to prevent high interest 

rates, but this only depreciates the domestic currency more. 

 the central bank generally can not satisfy the goals of low interest 

rates and fixed exchange rates simultaneously. 

 

Interest Rate Differentials 

• For many countries, the expected rates of return are not the same: R > 

R*+(Ee –E)/E .  Why?  

• Default risk: 

The risk that the country’s borrowers will default on their loan repayments. 

Lenders require a higher interest rate to compensate for this risk.  

• Exchange rate risk: 

If there is a risk that a country’s currency will depreciate or be devalued, then 

domestic borrowers must pay a higher interest rate to compensate foreign 

lenders. 

• Because of these risks, domestic assets and foreign assets are not treated 

the same. 



 Previously, we assumed that foreign and domestic currency 

deposits were perfect substitutes: deposits everywhere were 

treated as the same type of investment, because risk and liquidity 

of the assets were assumed to be the same. 

 In general, foreign and domestic assets may differ in the amount of 

risk that they carry: they may be imperfect substitutes. 

 Investors consider this risk, as well as rates of return on the assets, 

when deciding whether to invest. 

• A difference in the risk of domestic and foreign assets is one reason why 

expected returns are not equal across countries: 

R = R*+(Ee –E)/E +  

where  is called a risk premium, an additional amount needed to compensate 

investors for investing in risky domestic assets.  

• The risk could be caused by default risk or exchange rate risk.  

 

 

CASE STUDY: The Mexican Peso Crisis, 1994–1995 

• In late 1994, the Mexican central bank devalued the value of the peso 

relative to the US dollar. 



• This action was accompanied by high interest rates, capital flight, low 

investment, low production and high unemployment. 

• What happened? 

 

Understanding the Crisis 

• In the early 1990s, Mexico was an attractive place for foreign investment, 

especially from NAFTA partners. 

• During 1994, political developments caused an increase in Mexico’s risk 

premium () due to increases in default risk and exchange rate risk: 

 peasant uprising in Chiapas  

 assassination of leading presidential candidate from PRI 

• Also, the Federal Reserve raised US interest rates during 1994 to prevent 

US inflation.  (So, R* ! )  

• These events put downward pressure on the value of the peso.  

• Mexico’s central bank had promised to maintain the fixed exchange rate. 

• To do so, it sold dollar denominated assets, decreasing the money supply 

and increasing interest rates.  

• To do so, it needed to have adequate reserves of dollar denominated 

assets. Did it? 



US Dollar Denominated International Reserves of the Mexican Central 

Bank 

 

During 1994, Mexico’s central bank hid the fact that its reserves were being 

depleted.  Why?  

 

Understanding the Crisis 

• 20 Dec 1994: Mexico devalues the peso by 13%. It fixes E at 4.0 

pesos/dollar instead of 3.4 pesos/dollar. 

• Investors expect that the central bank has depleted its reserves. 

•  !  further due to exchange rate risk: investors expect that the central 

bank to devalue again and they sell Mexican assets, putting more 

downward pressure on the value of the peso. 

• 22 Dec 1994: with reserves nearly gone, the central bank abandons the 

fixed rate. 

• In a week, the peso falls another 30% to about 5.7 pesos/dollar. 

 

The Rescue Package: Reducing  

• The US & IMF set up a $50 billion fund to guarantee the value of loans 

made to Mexico’s government, 

 reducing default risk,  

 and reducing exchange rate risk, since foreign loans could act as 

official international reserves to stabilize the exchange rate if 

necessary.  

• After a recession in 1995, Mexico began a recovery from the crisis. 



 Mexican goods were relatively cheap.  

 Stronger demand for Mexican products reduced negative effects of 

exchange rate risk. 

 

Types of Fixed Exchange Rate Systems 

1. Reserve currency system: one currency acts as official international 

reserves. 

 The US dollar was the currency that acted as official international 

reserves from under the fixed exchange rate system from 1944–

1973. 

 All countries but the US held US dollars as the means to make 

official international payments. 

2. Gold standard: gold acts as official international reserves that all 

countries use to make official international payments. 

 

Reserve Currency System 

• From 1944–1973, each central bank fixed the value of its currency 

relative to the US dollar by buying or selling domestic assets in exchange 

for dollar assets. 

• Arbitrage ensured that exchange rates between any two currencies 

remained fixed. 

 Suppose Bank of Japan fixed the exchange rate at 360¥/US$1 and 

the Bank of France fixed the exchange rate at 5 Ffr/US$1 

 The yen/franc rate would be 360¥/US$1 / 5Ffr/US$1 = 72¥/1Ffr 

 If not, then currency traders could make an easy profit by buying 

currency where it is cheap and selling it where it is expensive. 

• Because most countries maintained fixed exchange rates by trading dollar 

denominated (foreign) assets, they had ineffective monetary policies. 



• The Federal Reserve, however, did not have to intervene in foreign 

exchange markets, so it could conduct monetary policy to influence 

aggregate demand, output and employment. 

 The US was in a special position because it was able to use 

monetary policy as it wished. 

• In fact, the monetary policy of the US influenced the economies of other 

countries. 

• Suppose the US increased its money supply. 

 This would lower US interest rates, putting downward pressure on 

the value of the US dollar. 

 If other central banks maintained their fixed exchange rates, they 

would have needed to buy dollar denominated (foreign) assets, 

increasing their money supplies. 

 In effect, the monetary policies of other countries had to follow that 

of the US, which was not always optimal for their levels of output 

and employment. 

 

Gold Standard 

• Under the gold standard from 1870–1914 and after 1918 for some 

countries, each central bank fixed the value of its currency relative to a 

quantity of gold (in ounces or grams) by trading domestic assets in 

exchange for gold. 

 For example, if the price of gold was fixed at $35 per ounce by the 

Federal Reserve while the price of gold was fixed at £14.58 per 

ounce by the Bank of England, then the $/£ exchange rate must 

have been fixed at $2.40 per pound. 

 Why? 

• The gold standard did not give the monetary policy of the US or any other 

country a privileged role. 



• If one country lost official international reserves (gold) and thereby 

decreased its money supply, then another country gained them and 

thereby increased its money supply. 

• The gold standard also acted as an automatic restraint on increasing 

money supplies too quickly, preventing inflationary monetary policies. 

• But restraints on monetary policy restrained central banks from increasing 

the money supply to encourage aggregate demand, increasing output  

and employment. 

• And the price of gold relative to other goods and services varied, 

depending on the supply and demand of gold. 

 A new supply of gold made gold abundant (cheap), and prices of 

other goods and services rose because the currency price of gold 

was fixed.  

 Strong demand for gold jewelry made gold scarce (expensive), and 

prices of other goods and services fell because the currency price of 

gold was fixed. 

• A reinstated gold standard would require new discoveries of gold to 

increase the money supply as economies and populations grow. 

• A reinstated gold standard may give Russia, South Africa, the US or other 

gold producers inordinate influence in international financial and 

macroeconomic conditions. 

 

Gold Exchange Standard 

• The gold exchange standard: a system of official international reserves 

in both a group of currencies (with fixed prices of gold) and gold itself. 

 allows more flexibility in the growth of international reserves, 

depending on macroeconomic conditions, because the amount of 

currencies held as reserves could change. 



 does not constrain economies as much to the supply and demand of 

gold 

 The fixed exchange rate system from 1944–1973 used gold, and so 

operated more like a gold exchange standard than a currency 

reserve system. 

 

Gold and Silver Standard 

• Bimetallic standard: the value of currency is based on both silver and 

gold. 

• The US used a bimetallic standard from 1837–1861. 

• Banks coined specified amounts of gold or silver into the national 

currency unit. 

 371.25 grains of silver or 23.22 grains of gold could be turned into 

a silver or a gold dollar.  

 So gold was worth 371.25/23.22 = 16 times as much  

as silver. 

 See http://www.micheloud.com/FXM/MH/index.htm for a fun 

description of the bimetallic standard, the gold standard after 1873 

(“Crime of 1873”) and the Wizard of Oz! 

 

Summary 

 

1. Changes in a central bank’s balance sheet lead to changes in the domestic 

money supply. 

 Buying domestic or foreign assets increases the domestic money 

supply. 

 Selling domestic or foreign assets decreases the domestic money 

supply. 



2. When markets expect exchange rates to be fixed, domestic and foreign 

assets have equal expected returns if they are treated as perfect substitutes.  

3. Monetary policy is ineffective in influencing output or employment under 

fixed exchange rates. 

4. Temporary fiscal policy is more effective in influencing output and 

employment under fixed exchange rates, compared to under flexible 

exchange rates. 

5. A balance of payments crisis occurs when a central bank does not have 

enough official international reserves to maintain a fixed exchange rate. 

6. Capital flight can occur if investors expect a devaluation, which may 

occur if they expect that a central bank can no longer maintain a fixed 

exchange rate: self-fulfilling crises can occur. 

7. Domestic and foreign assets may not be perfect substitutes due to 

differences in default risk or due to exchange rate risk. 

8. Under a reserve currency system, all central banks but the one who 

controls the supply of the reserve currency trade the reserve currency to 

maintain fixed exchange rates. 

9. Under a gold standard, all central banks trade gold to maintain fixed 

exchange rates. 

 

Interest Rates, Exchange Rates and a Liquidity Trap 

• A liquidity trap occurs when nominal interest rates fall to zero and the 

central bank cannot encourage people to hold more liquid assets (money). 

 Nominal interest rates can not fall below zero: depositors would 

have to pay to put their money in banks. 

 At a zero interest rate market equilibrium, people are indifferent 

between holding money and interest bearing assets, and the central 

bank can not encourage people to hold more money. 

 



A Liquidity Trap for Japan? 

 

 

Interest Rates, Exchange Rates and a Liquidity Trap 

• If interest rates are stuck at zero, then  

R = 0 = R* + (Ee – E)/E 

 –ER*= Ee–E 

 E(1–R*) = Ee  

 E = Ee/(1–R*)  

• With fixed expectations about the exchange rate (and inflation) and fixed 

foreign interest rates, the exchange rate is fixed. 

 A purchase of domestic assets by the central bank does not lower 

the interest rate, nor does it change the exchange rate. 



 

 

 

• Will Japan adopt inflationary monetary policy or a devaluation of the 

yen? 



 The Bank of Japan appointed new governors in March 2003, and it 

has increased the growth of the money supply and tried to 

depreciate the yen by purchasing international reserves, but it is too 

early to say if deflation has ended. 

 An alternative policy is to let prices and wages fall over time 

(deflation), allowing a real depreciation of Japanese products. 

 This alternative policy would allow low output and employment to 

gradually rise as prices, wages and the value of Japanese products 

slowly fall. 

 

 



 

 

 



 

 
 *Slides are prepared in accordance to the chapters structure of: International Economics: Theory and policy/ 
Krugman, Paul R.  Obstfeld, Maurice © Pearson Addison-Wesley. And are supposed to be used by MIEPM 
students as additional material to the book.  
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