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The National Income Account
National Product and National Income

Å ¢ƘŜ Dbt ƛǎ ǘƘŜ ǾŀƭǳŜ ƻŦ ŀƭƭ Ŧƛƴŀƭ ƎƻƻŘǎ ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦŀŎǘƻǊǎ ƻŦ 
production and sold on the market in a given time period.

Å The GNP of a country  must be equal to its national income, the income earned 
in that period by its factors of production.

Å When you buy a car the price of that car enter the GDP, but at the same time 
enter the income of the owner of the productive factors: the salespeople, the 
ŦŀŎǘƻǊȅΩǎ ǿƻǊƪŜǊǎΣ ǘƘŜ ǎǘƻŎƪƘƻƭŘŜǊǎΣ ǊŜŀƭ ŜǎǘŀǘŜ ƻǿƴŜǊǎΣ ŜǘŎΦ

Å Gross Domestic Product (GDP) is used to calculate the total value of the goods 
and services produced within a country's borders, while Gross National Product 
(GNP) is used to calculate the total value of the goods and services produced by 
the residents of a country, no matter their location

Å GDP = GNP ςnet receipts of factor income from rest of the world (income 
residents earn on wealth they hold in other countries minus payments to 
foreign owner)    

US GNP ant its Components



The National Income Account
National Product and National Income

Å The national income in open economy is

Y = C + I + G + EX ςIM 

Å The current account is
CA = EX ςIM 

If IM (import) exceeds EX (export) we have a CA deficit, if EX  IM 
we have a CA surplus.

Å National saving is S = Y ςC ςG. Since in a Closed Economy 
Y = C + I + G,which can be re-written I = Y ςC ςG, then S=I.

Å In a Open Economy Y ςC ςG = CA + I = S 

S ςI = CA S ὍCA surplus         S I CA deficit

Å In an Open economy a country can build up a stock of capital without rising its saving. That implies that with 
CA deficit is necessary to borrow from abroad. An excess of national spending over income must be covered 
by net borrowing from foreigners.  



The National Income Account
Private and government saving

Å The disposable income is given by Y ςT, income minus tax (T). 

Å Private saving can be expressed as

Sp = Y ςT ςC 
And the government saving as 

Sg = T ςG

Sp + SgςI = CA = EX ςIM  

National saving (private saving + government budget (surplus or deficit) ςInvestment = Export - Import

Å Twin Deficit.
When a government runs a policy of high expenditures (g) or large tax cut (See Ronald Regan policy in the 80s) 
we observe the twin deficit: budget deficit and current account deficit. This hold if there are not offsetting 
change in private saving.    



The National Income Account
Balance of Payment Accounts

Å Any international transaction enters the balance of payments twice: one as a credit 
and once as a debit.

Å If a buy a Toyota car from Japan this is registered as a import in Current Account 
(debit) and a sale of of bank deposit deposit to Toyota (Italy) by a domestic bank 
(Intesa-San Paolo) which is registered in the Financial Account as a credit. 

Å Certain activities resulting of transfers of wealth between countries are recorded in 
the Capital Account. (they differ from financial account: acquisition or disposal of 
trade marks, copyrights, etc.)

Current Account + Capital Account = Financial Account

Å From the example we see that Official reserve rose $52 bl and Foreign Central 
Banks purchased  $450 bl to add to their reserves. This net position (-$397 bl) can 
be thought as the efforts of Central banks to cover the US current account deficit.

Å The balance of Current Account + Capital Account balances ςnon reserve portion 
of Financial Account = BALANCE OF PAYMENT

Å A negative balance of payment may signal a crisis for it means that a country is 
running down its reserves or incurring debts to foreign monetary authorities. 
Developing countries needs to have a buffer of reserves to avoid to be cut off from 
foreign loans. 

U.S. Balance of Payments (2009)



The National Income Account
Balance of Payment Accounts



The Foreign exchange Market
FX and International transactions

Å The price of one currency in terms of another currency is the exchange rate. Since it affects the current account and other 
macroeconomic variables is one of the most important prices of an open economy.

Å !ƴ ŀǇǇǊŜŎƛŀǘƛƻƴ όŘŜǇǊŜŎƛŀǘƛƻƴύ ƻŦ ƻƴŜ ŎƻǳƴǘǊȅΩǎ  ŎǳǊǊŜƴŎȅ ƳŜŀƴǎ ǘƘŀǘ ŀǊŜ ǊŜǉǳƛǊŜŘ ƳƻǊŜ όƭŜǎǎύ ǳƴƛǘǎ ƻŦ ǘƘŜ ŦƻǊŜƛƎƴ ŎǳǊǊŜƴŎȅ ǘo 
ōǳȅ ƻƴŜ ǳƴƛǘ ƻŦ ƛǘǎ ŎǳǊǊŜƴŎȅΦ !ƭƭ ŜƭǎŜ ŜǉǳŀƭΣ ŀƴ ŀǇǇǊŜŎƛŀǘƛƻƴ όŘŜǇǊŜŎƛŀǘƛƻƴύ ƻŦ ŀ ŎƻǳƴǘǊȅΩǎ ŎǳǊǊŜƴŎȅ ƳŀƪŜǎ ƛǘǎ ƎƻƻŘǎ ƳƻǊŜ όƭŜss)
expensive for foreigners.

Å Changes in the in FX changes the relative prices of the export goods in terms of the imports goods. All else equal, an 
ŀǇǇǊŜŎƛŀǘƛƻƴ όŘŜǇǊŜŎƛŀǘƛƻƴύ ƻŦ ŀ ŎƻǳƴǘǊȅΩǎ ŎǳǊǊŜƴŎȅ ǊŀƛǎŜǎ όŘŜŎǊŜŀǎŜǎύ ǘƘŜ ǊŜƭŀǘƛǾŜǎ ǇǊƛŎŜǎ ƻŦ ƛǘǎ ŜȄǇƻǊǘǎ ŀƴŘ ƭƻǿŜǊǎ όƛƴŎǊŜŀses) 
the relative prices of its imports.    



The Foreign exchange Market
FX market: the Actors

Å Commercial Banks. These are the most important actors. They enter the market to meet the needs of their customers. 

Å Corporations. Corporation with operation in several countries may enter directly the FX markets. 

Å Non bank financial institutions. Hedge funds, mutual funds, pension funds trade actively in the FX.

Å Central bank. The are active in the market for policy reasons.



The Foreign exchange Market
FX market: Spot and Forward rate

Å Forward Rates. Corporations to avoid the risk due to FX movements they enter Forward market. Spot and Forward rate do 
move closely together.

Å FX swaps. A FX swap is a spot sale combined with a forward repurchased. For example is a company receive today 5 ml Yen and 
she knows that will need that amount of money for purchasing good at a given date in the future will enter a FX swap.

Å Future and Options. With a future contract you can buy a promise that a certain amount of currency will be delivered to you at 
a given rate. A future can be traded any moment in organized markets. An option gives to its owner the right to buy (call) orsell 
(put) a specified amount of money at a specific rate. 



The Foreign exchange Market
The Demand of Foreign Currency assets

Å The demand for a foreign currency is determined by the same considerations for the demand for any assets.

Rate of return = real interest rate + expect inflation + risk premium + liquidity premium  

The expected rate of return on a euro deposit is

The expected rate of return difference between dollar and euro deposit is 

we are assuming that risk and liquidity premiaplay no role in the investor decision to hold an asset denominated in
Euro or in Dollar. 



The Foreign exchange Market
United States Fed Funds Rate





The Foreign exchange Market
The Equilibrium in the FX market

Å The equilibrium of the exchange rate is given by the intersection of the 
two schedules, where the interest parity condition is satisfied (expected 
exchange rate, interest on deposits are given).  

ὙΑ=  ὙΌ +  ὉΑȾΌ - ὉΑȾΌ)/ ὉΑȾΌ

Å At point 2 people holding euro deposits will get a return that is lower than 
the return on dollar deposits. As a result an excess demand of dollar 

deposits will push down the exchange rate from   ὉΑȾΌ to  ὉΑȾΌ.

Å At point 3 people holding euro deposit will get a return that is higher that 
the return on dollar deposits. As a result an excess supply of dollar 

deposits will push up the exchange rate from   ὉΑȾΌ to  ὉΑȾΌ.

EϷκϵ = ὉΑȾΌ/ (1 + R$ - Rϵ)



The Foreign exchange Market
The Equilibrium in the FX market (2)

ÅWe look now how changes in interest rate affects current exchange rates.

Å A rise in interest rate offered y dollar deposits from ὙΑto ὙΑcauses the 

dollar to appreciate from  ὉΑȾΌ to   ὉΑȾΌ ÏÔÈÅÒ ÔÈÉÎÇÓ ÅÑÕÁÌȢ

Å An increase in the interest rate paid on deposits of a currency causes that 
currency to appreciate against foreign currency. 

EϷκϵ = ὉΑȾΌ/ (1 + R$ - Rϵ)



The Foreign exchange Market
The Equilibrium in the FX market (3)

ÅWe look now how changes in expected exchange rate affects current 
exchange rates.

Å An increase in the expected depreciation of the dollar makes less 
profitable to hold dollar deposits. As a result an excess demand for euro 
deposits will bring about a depreatiationƻŦ ǘƘŜ Ϸκϵ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ǳƴǘƛƭ 

ὉΑȾΌgoes to ὉΑȾΌ(point 2).

Å A rise in the expected future exchange rate causes a rise the current 
exchange rate.

Rise in the expected
CǳǘǳǊŜ Ϸκϵ ŜȄŎƘŀƴƎŜ ǊŀǘŜΦ

EϷκϵ = ὉΑȾΌ/ (1 + R$ - Rϵ)



The Foreign exchange Market
The Covered Interest Parity

Å The connection between the forward foreign exchange rate, interest on deposits and foreign exchange is 
given by the covered interest parity: 

ὙΑ- ὙΌ =  ὊΑȾΌ
 - ὉΑȾΌ)/ ὉΑȾΌ

Å The right hand side of the equation is called forward premium on euros against dollars. The interest rate 
on dollar deposits is equal the interest rate on euro deposits plus the forward premium on euros against 
the dollar. 

Å The theory of covered interest parity explain why the forward and the spot exchange rate are so 
correlated: the unexpected economic events that affects the exchange rates often do not have immediate 
effects on the deposit interest rates. To maintain covered interest parity, spot and forward rate must 
change in proportion to each other. 



Money, Interest Rates, and Exchange Rate
Money: Aggregate demand

ÅMedium of Exchange
Å Unit of Account
Å Store of Value

We define money: ( currency + demand deposits ) (M1) ς10-15% of GDP
Eurozone - cash/GDP = 4.5% * US ςcash/GDP = 2%)

Å For a given real income level real money demand rises as the interest 
rate falls

Å An increase in real income rises the demand for money at every level 
of interest rate.



Money, Interest Rates, and Exchange Rate
Interaction of Money Supply and Demand

Å The supply of money is controlled by the Central Bank through open market 
ƻǇŜǊŀǘƛƻƴ ǘƘŀǘ ŎƘŀƴƎŜ ǘƘŜ ōŀƴƪǎΩ ǊŜǎŜǊǾŜǎ ŀƴŘ ǘƘŜ ƳƻƴŜȅ ƳŀǊƪŜǘǎ ƛƴǘŜǊŜǎǘ 
rate (Fed fund rate).

Å For a given real income and and price level an increase of the money supply 
reduces the interest rate.

Å Given the money supply an increase in the real income raises the interest 
rate.  



Money, Interest Rates, and Exchange Rate
Money Market and Foreign Exchange Market

Å An increase (decrease) of the money supply induces a reduction 
(increase) of the interest rate and a depreciation (appreciation) of the 
currency \



Money, Interest Rates, and Exchange Rate
The Neutrality of Money in the Long Run

Å In the long run we have to drop the assumption that the income and the Price level are fixed. The long run 
equilibrium price level is given by  

Å!ƭƭ ŜƭǎŜ Ŝǉǳŀƭ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŀ ŎƻǳƴǘǊȅΩǎ ƳƻƴŜȅ ǎǳǇǇƭȅ ŎŀǳǎŜǎ ŀ 
proportional increase in its price level. If the money supply 
doubles the price level must also double. Quantity Theory of 
money.

Å The money demand is a demand for real balances. If P and M 
double nothing changes in real term. When for example we have 
a monetary reform that redefine the unit of account we do not 
have any change in the interest rate and the real income (change 
from Lira to Euro).

Å A permanent increase in the supply of money causes a 
ǇǊƻǇƻǊǘƛƻƴŀƭ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǇǊƛŎŜ ƭŜǾŜƭΩǎ ƭƻƴƎ-run value. 

Latina American M1 growth and Inflation 1987-2007



Money, Interest Rates, and Exchange Rate
The Neutrality of Money in the Long Run

Å In the long run we have to drop the assumption that the income and the Price level are fixed. The long run 
equilibrium price level is given by  

Å The money demand can be expressed using the The Cambridge 
equation which is: Md = k y P, where k is the fluidity, y is the real 
income and  P the price level. The money supply is exogenously 
determined by the Central BanK, MS= M. In equilibrium MS= MD

Å Applying the rule on the growth rate of a product yield the 
dynamic Cambridge equation:

gMt = gyyt + gPpt

Å The growth of money is equal to the growth of real income plus 
the growth of price (inflation). We assume that the fluidity 
remains constant over time

Latina American M1 growth and Inflation 1987-2007



Money, Interest Rates, and Exchange Rate
Short Run Rigidity vs Long Run Price Flexibility

Å An increase in money supply create an excess demand in many 
markets, but the speed of reaction change according to the 
features of each market.

Å Labor markets have long term contracts, but prices in commodity 
and raw material  markets adjust on daily basis.

Å FX markets are more volatile than price level index.

Å However, in countries that experience high inflation long term 
contracts go out of use and prices adjust very fast.  



Money, Interest Rates, and Exchange Rate
Permanent Change in Money supply and FX dynamics Overshooting 

Model
Å The price level is initially at ὖ Ȣ An increase in the US money 

supply reduces ὙΑto ὙΑ. 

Å The permanent increase in money supply affects exchange rate 
expectation . This shift the green schedule to the right in the first 
quadrant. 

Å The equilibrium condition in the FX market ὙΑ=  ὙΌ +  ὉΑȾΌ -

ὉΑȾΌ)/ ὉΑȾΌforces the exchange rate to overshoots its equilibrium 

level consistent with the increase in money supply.

Å The permanent increase in the money supply will bring a 
proportional increase in the price level. As prices increase the 
real money supply goes back  to its original level and so does the 
interest rate. The exchange rate consistent with the new price 

level and nominal money supply is ὉΑȾΌ



Money, Interest Rates, and Exchange Rate
FX Overshooting

Å Exchange rate is said to overshoot because its depreciation  is 
greater than its long run depreciation. 

Å The Overshooting model is an explanation why FX change so 
rapidly from day to day.

Å It is a consequence of the rigidity of the price level and the parity 
condition that holds at every moment. The term (ὙΑ- ὙΌ) 
decrease as US money supply increase, ὉΑȾΌincreases to the new 

long term equilibrium and as a result  the current exchange rate 
ὉΑȾΌincreases more than its level consistent with new money 

supply.

Å If prices would adjust immediately the US interest rate would not 
fall because the real money supply would not increase. 



Prices Levels and FX in the Long Run
The Law of One Price

Å In competitive markets free of barriers identical goods sold in different markets must sell for the same prices when prices are 
expressed in the same currency, then the price of good i is the same wherever is sold:

Å Equivalently, the dollar/euro exchange rate is the ratio of good iΩǎ ¦{ ŀƴŘ 9ǳǊƻǇŜŀƴ ƳƻƴŜȅ ǇǊƛŎŜǎΥ 

Å The law of one price applies by definition only to the traded goods. It does not applies to non-traded goods. Its validity is 

guaranteed by the arbitrage forces. Traders will close the gap is the same good is sold at different prices in different 
locations.  



Prices Levels and FX in the Long Run
Purchasing Power Parity

Å ttt ǘƘŜƻǊȅ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ōŜǘǿŜŜƴ ǘǿƻ ŎƻǳƴǘǊƛŜǎΩ ŎǳǊǊŜƴŎƛŜǎ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ Ǌŀǘƛƻ ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜǎΩ ǇǊƛŎŜ 
levels. 

Å LŦ ŦƻǊ ŜȄŀƳǇƭŜ ŀ ōŀǎƪŜǘ ƻŦ ƎƻƻŘǎ ƛǎ ǎƻƭŘ ŀǘ Ϸ осс ƛƴ ǘƘŜ ¦{Σ ŀƴŘ ǘƘŜ ǎŀƳŜ ōŀǎƪŜǘ ƛǎ ǎƻƭŘ ŀǘ ϵ олл ƛƴ 9ǳǊƻǇŜΣ ǘƘŜ ὉΑȾΌis $ 1.22. 

Å ttt ŀǎǎŜǊǘǎ ǘƘŀǘ ŀƭƭ ŎƻǳƴǘǊƛŜǎΩ ǇǊƛŎŜ ƭŜǾŜƭ ŀǊŜ ǘƘŜ ǎŀƳŜ ǿƘŜƴ ƳŜŀǎǳǊŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǎŀƳŜ ƳƻƴŜȅΦ LŦ ǘƘŜ ƭŀǿ ƻŦ ƻƴŜ ǇǊƛŎŜ 
applies to one good, PPP applies to the general price level that is representative of a basket of goods. Arbitrage and market
forces should guarantee as in the case of the law of one price the validity of the theory, especially, as long-run theory. 



Prices Levels and FX in the Long Run
Absolute PPP and relative PPP

Å Relative PPP theory states that the percentage change in the exchange rates between two countries over any period equals 
the difference between the percentage changes in national prices (inflations):

Å If US inflation rises by 4% over the year and European inflation over the year is 2% the theory predict that the dollar 
depreciates of 2% against the euro over the year. Unlike (absolute) PPP, relative PPP can be defined only with respect to the
time interval over which FX and price levels change. Relative PPP might be valid also when absolute PPP does not hold.  



Prices Levels and FX in the Long Run
The Monetary Approach to the Exchange Rate

Å The Monetary Approach combines the framework of the money supply and demand with PPP. The MA can be thought as a 
long-run theory for the exchange rate determination, although the proponents of this theory believe that prices adjust very 
fast to clear the markets and therefore the MA has validity also in the short-run.

Å FX markets sets the rate so that PPP holds:  

Å Domestic prices are explained in terms of money demand and supply:

Å The MA predicts that the relative price of American and European money is determined by the relative supplies of 
those money and the relative real demands for them. Shifts in interest rates and output affects the exchange rate 
through their influences on the money demand. 



Prices Levels and FX in the Long Run
The Monetary Approach to the Exchange Rate (2)

Å The Monetary Approach makes a number of specific predictions:

1. Money supplies. A permanent increase in the money supply causes a proportional change in the Price level 
and a devaluation of the exchange rate.

2. Interest rates. A rise in the interest rate lower the real money demand. As a consequence the Price level 
increases and thus the the exchange rate depreciates.

3. Output level. A rise in the real income raises the real demand which leads to a fall of the Price level. As a 
result the exchange rate appreciates.  

Å Prediction 2 apparently contradicts what we have seen so far where an increase in interest rates causes an appreciation of the 
ŎǳǊǊŜƴŎȅΦ Lƴ ǘƘŀǘ ǎŜǘǘƛƴƎ ǘƘŜ ƛƴŎǊŜŀǎŜ ƻŦ ǘƘŜ ƛƴǘŜǊŜǎǘ ǊŀǘŜ ǿŀǎ ƛƴŘǳŎŜŘ ōȅ ŀ ǊŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ƳƻƴŜȅ ǎǳǇǇƭȅ όάƭƛǉǳƛŘƛǘȅ ŜŦŦŜŎǘέύΦIn 
the MA a reduction of money supply causes a reduction of the price level and thus an appreciation of the exchange rate 
without having a liquidity effect.  



Prices Levels and FX in the Long Run
Inflation, interest rate and PPP

Å In the real economy Central Banks let the money supply to growth steadily, 5% or 8% per year.  Other things equal, money 
supply growth at constant rate yields an inflation rate at the same rate, but changes in in the growth of money do not affect
real variable or real output. However, inflation above 10% might have serious impact as long terms contracts are not 
anymore feasible, uncertainty in the investments prevails, menu costs, etc. (cost of inflation)

Å However, while change in level of money supply do not have an impact on the long term level of the interest rate, a change 
in money growth affects the interest rate.

Å If PPP holds, then  also relative PPP holds (it is not necessarily true the reverse). Given the parity condition and relativePPP:  

(parity condition)

(relative PPP)

Å If relative PPP holds, the difference between the interest in deposits between US and Europe is equal to the 
difference between the expected inflation rate between the two countries. The increase in the expected inflation, 
say in the US, will cause an increase in the interest rate in the US to keep that difference invariant.



Prices Levels and FX in the Long Run
The Fisher Effect

Å interest rate = real interest rate + expected inflation

Å If a  country moves from a steady 5% inflation to a steady 8% 
inflation, with a constant real rate of 2%  the interest rate will 
increase from 7% to 10%. The relationship between inflation and 
interest rate is called the Fisher Effect.

Å Imagine that a ὸ money growth is increased by Ў“. Under PPP the 
dollar will depreciate at the rate “  Ў“. The interest will jump up 
consequently as people expect a higher inflation.

Å The US Price level adjusts immediately as it does the current 
exchange rate.   



Prices Levels and FX in the Long Run
Empirical Evidence on PPP

Å All version of PPP theory do badly in explain the facts. Studies on absolute PPP and 
relative PPP concludes that PPP is way off the mark.

Å Even studies on the law of one price has not fared well. (see the Big Mac case in the table 
where the exchange rate that would have equalized US and Foreign countries burger prices are 
calculated, EX/$   X  P$ / Px). 

ά¢ƘŜ .LD a!/ tttέ

Factors that explain these negative results are:

Å Trade barriers and non-tradables

Å Departures from Free Competition

Å Differences in Consumption Patterns

Å However, PPP remains a valid reference theory for explain long term 
tendencies for exchange rates.



BIG MAC



Prices Levels and FX in the Long Run
The Real Exchange Rate

Å ¢ƘŜ ǊŜŀƭ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ƛǎ ōǊƻŀŘ ƳŜŀǎǳǊŜ ƻŦ ƻŦ ǘƘŜ ǇǊƛŎŜǎ ƻŦ ƻƴŜ ŎƻǳƴǘǊȅΩǎ ƎƻƻŘǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƻǘƘŜǊ ŎƻǳƴǘǊȅΦ ²e 
Ŏŀƴ ŜȄǇǊŜǎǎ ǘƘŜ ǊŜŀƭ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ŀǎ ǘƘŜ ŘƻƭƭŀǊ  ǾŀƭǳŜ ƻŦ 9ǳǊƻǇŜ Ψǎ ǇǊƛŎŜ ƭŜǾŜƭ ŘƛǾƛŘŜ ōȅ ǘƘŜ ¦{ ǇǊƛŎŜ ƭŜǾŜƭΥ

Å A rise in the real dollar/euro rate (which we call a real depreciation of the dollar against the euro) shows a fall of the PPof the 
ŘƻƭƭŀǊ ǿƛǘƘƛƴ ǘƘŜ 9ǳǊƻǇŜΩǎ ōƻǊŘŜǊǎ ǊŜƭŀǘƛǾŜ ǘƻ ƛǘǎ tt ǿƛǘƘƛƴ ǘƘŜ ¦{Φ !ƳŜǊƛŎŀƴ ƎƻƻŘǎ ōŜŎƻƳŜ ŎƘŜŀǇŜǊ ǘƘŀƴ 9ǳǊƻǇŜŀƴ ƎƻƻŘǎΦ ¢Ƙƛǎ 
can be caused either by a change in the relative prices or a change in the exchange rate.

Å At unchanged price levels in the two countries a nominal depreciation implies a real depreciation.

Å Il PPP holds any change in the nominal exchange rate is offset by change in relative prices and the real exchange remain 
constant (If PPP holds then q = 1).



Prices Levels and FX in the Long Run
Demand, Supply and the Long-Run Real Exchange Rate

Å The real exchange rates that reflects the changes in relative prices 
ōŜǘǿŜŜƴ ǘǿƻ ŎƻǳƴǘǊƛŜǎΩ ŜȄǇŜƴŘƛǘǳǊŜ ōŀǎƪŜǘǎΣ ŀǊŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ 
changes in supply and demand conditions.

1. A change in relative demand for American products. Any demand 
change in favor of American products with respect to European 
products causes a real appreciation of the dollar against the euro 
( a fall in qϷκϵ). (RD shifts to the right)

2. A change in relative supply. An increase in total factor 
productivity in the US relative to Europe cause an excess supply 
of American products which, in turn, causes a long-run real 
depreciation of the dollar against the euro (an increase in qϷκϵ).
(RS shifts to the right)

Å In the long run the supply curve is determined by productivity and 
factor supplies. An increase in productivity in US would shift the RS 
curve to the right with a real depreciation of the US dollar against 
the euro.

Å An increase in demand for American products would shift the RD 
curve to the right causing a real appreciation of dollar against the 
euro. 



Prices Levels and FX in the Long Run
Nominal and Real Exchange Rates in the Long-Run

Å Change in National money supplies cause proportional long run movements in nominal exchange rate and price level as 
predicted by PPP leaving real exchange unaffected, but shift in relative demand between countries or productivity changes 
(non monetary factors) affect nominal exchange through changes in the long run real exchange rate. This do not conform to 
PPP theory . Indeed, for the PPP theory, qϷκϵoscillates around 1 in the long run. 

Formally speaking, the only difference between (1) and equation (2), on which we based our exposition of the monetary 
approach to the exchange rate, is that (2) accounts for possible deviations from PPP by adding the real exchange rate as an 
additional determinant of the nominal exchange rate. Thus, the real exchange rate can change independently and 
autonomously.

The equation implies that for a given real dollar/euro exchange rate, changes in money demand or supply in Europe or the 
United States affect the long-run nominal dollar/euro exchange rate as in the monetary approach. Changes in the long-run 
real exchange rate, however, also affect the long-run nominal exchange rate. The long-run theory of exchange rate 
determination implied by equation (2) thus includes the valid elements of the monetary approach, but in addition it cor- 
rects the monetary approach by allowing for nonmonetary factors that can cause sustained deviations from purchasing 
power parity. 

(1)

(2)



Prices Levels and FX in the Long Run
Nominal and Real Exchange Rates in the Long-Run

Å A shift in relative money supply. A permanent  increase in the US money supply will cause in the long run an increase the 
US price level, interest rate remains unchanged, the exchange rate will depreciate. Real exchange rate does not change. 
PPP holds.

Å A shift in relative money supply growth rates.   A permanent increase in the money growth rate will raise the inflation rate 
and the interest rate (Fisher effect).  As a result of higher interest rate the demand for money , L( Y, r ), declines and the 
price level increase. The exchange rate will depreciate steadily as for the interest rate differential between countries. Real 
exchange does not change. PPP holds.

Å A change in relative output demand.   An increase in relative output demand does not affect the price level since according 
to the Monetary Approach to the exchange rate depends only on money demand and money supply. Given that long run 
national prices are unchanged, a long run appreciation of the dollar must occur (EϷκϵ). Thus, an increase in world relative 
demand for the US output will cause a real appreciation of the dollar. 

Å A change in relative output supply. An increase in total factor productivity causes an increase of US output (Y) with respect 
Europe. Goods are cheaper in US. A relative expansion of US output with respect to Europe causes a long-run real 
depreciation.  The effects on nominal exchange rate however are ambiguous. See equation (2)

Å If the real exchange rate depreciates also the nominal exchange rate depreciates ( if q goes up, then E goes up ). But the 
increase of Y increases the demand for money, L( Y, r), and thus, pushes the US price level down and therefore the nominal 
exchange rate through this channel will appreciate ( E goes down). This works in opposite direction, thus making the net 
effect on the nominal exchange rate ambiguous   



Prices Levels and FX in the Long Run
Nominal and Real Exchange Rates in the Long-Run

Type of shocks Nominal Exchange Rate Real Exchange Rate

Increase in money Supply Nominal depreciation $ No change

Increase money supply growth Nominal depreciation $ No change

Increase in demand for US output Nominal appreciation $ Real appreciation

Increase in US output (incr. prod.) Ambiguous Real depreciation

Monetary Shocks

Real Shocks

When the disturbances are monetary in nature, exchange rates obey relative PPP in the long run. When disturbances affect 
output markets, the exchange rate does not obey the PPP both in the long run than in the short run



Prices Levels and FX in the Long Run
Nominal and Real Exchange Rates in the Long-Run

The Real Dollar/Yen Exchange rate



Prices Levels and FX in the Long Run
Nominal and Real Exchange Rates in the Long-Run

An increase in REER here indicates a reduction of competitiveness ( an appreciation of real exchange rate) 



Prices Levels and FX in the Long Run
Nominal and Real Exchange Rates in the Long-Run

Technological progress leading to productivity increases in goods commonly traded, 

called tradables, is an important factor in dertemining fluctuations in REER   . Higher 

productivity lowers production costs, thus lowering prices of such tradable goods in the 

higher-productivity country, which then translates into lower tradable goods prices 

elsewhere through international competition. But not all goods are tradables. Nontradable 

sectors, such as housing and many personal services, face minimal international price 

competition. So the prices of tradable goods will  tend to fall relative to those of 

nontradable goods. To the extent that nontradable goods have a large weight in the 

country's consumption basket, the country's consumer price index will  rise relative to the 

international consumer basket; hence, its REER will  tend to appreciate. This mechanism is 

often referred to as the "Balassa-Samuelson effect." Both theory and data support that 

much of the REER variations across countries are accounted for by fluctuations in the 

prices of nontradables relative to those of tradables, and particularly so among developing 

countries.

Real Effective Exchange Rate behavior in developing countries 



Prices Levels and FX in the Long Run
Interest rate difference and Real Exchange rate

Note that if PPP holds (q eςq) / q will drop to zero. In general, however, the dollar/euro interest difference is equal to 
the sum of two components: 1)  the expected  rate of change of real exchange rate and 2) the expected inflation rate 
differential. For example, if U.S. inflation will be 5 percent per year forever and European inflation will be zero forever, 
the long-run interest difference between dollar and euro deposits need not be the 5 percent that PPP (when combined 
with interest parity) would suggest. If, in addition, everyone knows that output demand and supply trends will make the 
dollar depreciate against the euro in real terms at a rate of 1 percent per year, the international interest spread 
will actually be 6 percent. 



Prices Levels and FX in the Long Run
Real Interest Parity

Expected real interest rate are the same when relative PPP holds. However, if there factors that permanently change the 
expected real exchange rate need not to be equal even in the long run. 
For example, let suppose that in South Korea we expected a continuous growth in productivity in the tradable sector in the 
next 10 years while the productivity stagnates in the non tradable sector. This means that, if BalassaςSamuelson* effect is 
in place, the Korean goods will become relatively speaking more and more expensive and therefore the US dollar will 
depreciate in real terms against the Won. The expected real interest rate as a consequence should be higher in the US. 

* Price levels among countries when measures in one currency tend to be lower as a country is poorer. According to Balassa-Samuelsonthis is because in poor 

countries prices in the non tradable sector are lower. This is because the wages are lower, while prices in the tradable sector are close to those of the rich countries. 
In the rich countries prices in the non tradable wages are higher because wages are higher in the tradable sectors. This reason is because the  productivity is higher 
in the rich countries than in poor countries. As a country becomes richer wages in the non tradable sector become more aligned to those of tradable sector and 
price levels tend to rise. 



Prices Levels and FX in the Long Run
Why Price levels are lower in Poorer Countries

Å Whenexpressedin terms of a singlecurrencywe seestrongcorrelationbetweenprice
level and real income per capita. International variations in the prices of the non
tradablegoodsexplainthisvariation.

Å TheBalassa-Samuelsonexplanationis basedon the fact that richer countriesare more
productivein the tradablesector than the poorer countries,while in the non tradable
sectorthe differencesarenegligible.

Å According to the Balassa-Samuelson effect, this is due to productivity growth 
differentials between the tradable and non-tradable sectors in different countries. High-
income countries are more technologically advanced, and thus more productive, than 
low-income countries, and the advantage of high-income countries is greater for the 
tradable goods than for the non-tradable goods. According the law of one price, the 
prices of tradable goods should be equal across countries, but not for non-tradable 
goods. Higher productivity in tradable goods will mean higher real wages for workers in 
that sector, which will lead to higher relative price (and wages) in local non-tradable 
goods that those workers purchase. Therefore, the long-run productivity difference 
between high- and low-income countries leads to trend deviations between exchange 
rates and PPP. This also means that countries with lower per capita income will have 
lower domestic prices for services and lower price levels. 

Å High growth countries will experiencea higher inflation due to a stronger price
dynamicsin the nontradablesectorwith anappreciationof the realexchangerate.

https://www.investopedia.com/terms/l/law-one-price.asp


The Balassa-Samuelson effect, also known as the Balassa-Samuelson hypothesis or the Penn effect, is an economic theory that 
explains the relationship between productivity growth, real exchange rates, and the relative price levels in different countries. 
It is named after economists Bela Balassa and Paul Samuelson, who independently formulated the hypothesis in the 1960s.
The Balassa-Samuelson effect starts with the observation that differences in productivity levels between countries can lead to 
differences in the real income and wage levels in those countries. Specifically, the theory suggests that countries with higher 
productivity growth in their tradable sectors (industries that can export and import goods and services) will experience higher 
wage growth in those sectors, as workers' wages tend to rise in line with productivity gains. This results in higher prices for 
tradable goods and services in those countries.
However, in non-tradable sectors (industries that do not easily participate in international trade, such as haircuts or housing 
services), wages tend to be determined by the overall level of economic development and productivity in the country. 
Therefore, in countries with high productivity growth, wages in the non-tradable sectors also tend to rise.
The key implication of the Balassa-Samuelson effect is that countries with fast-growing productivity in their tradable sectors 
will experience higher inflation in these sectors compared to countries with slower productivity growth. This will lead to a 
higher relative price level in the fast-growing productivity country, making its currency appreciate in real terms compared to 
other countries with slower productivity growth.
In essence, the Balassa-Samuelson effect explains how differences in productivity growth can lead to differences in relative 
price levels and real exchange rates between countries. This effect has important implications for international trade, as it can 
impact the competitiveness of countries in the global marketplace and have consequences for trade balances, currency 
exchange rates, and inflation rates.

Prices Levels and FX in the Long Run
Balassa ςSamuelson Effect



Output and the Exchange rate
The Aggregate Demand

Å Consumption demand. It increases as disposable income increases.

Å Current Account (EX-IM). When the real exchange rate depreciate export goods 
become cheaper to foreign consumers, therefore EX increases. The effects on IM 
are more complicated. Now the same basket of goods have a higher values. Even 
though the IM will decline in real terms because are more expensive, the IM in 
domestic value terms  might be higher than before the depreciation. However, we 
will assume that a depreciation of real exchange rate will cause always an increase 
of the CA. The second factor that influences the CA is the disposable income (Y ς
T). An increase in ὣ will cause an increase in all component of the income 
included the imports. 

Å The Aggregate demand is therefore a function of the real exchange, disposable 
income, investment demand and government spending. The increase in aggregate 
demand is less that an increase in income the slope of the curve is less than one. 
This is due to the fact that a portion of the spending is devoted to foreign goods.



Output and the Exchange rate
The Short Term Equilibrium

Å The equality of aggregate demand and aggregate supply determines the 
short run equilibrium.

Å With fixed price at home and abroad, a devaluation of the currency will 
shift the aggregate demand upward. Any rise of real exchange rate, Ὁὖᶻ/P , 
depreciation, due to a rise in E, P or declines in P* will cause un upward 
shift of the aggregate demand curve and vice-versa.

Å The effect of domestic real income on aggregate demand is more complex. 
An increase in disposable income increases C, but lower CA by increasing 
demand for foreign products. However, the fist effect dominates the second 
effect. Therefore, a rise in domestic real output raises demand for home 
output, and a fall in domestic real output lowers aggregate demand for 
home output. 



Output and the Exchange rate
The DD Schedule

Å We assume the P and P* are fixed in the short term. The DD schedule show 
all the combination of E and output for which aggregate demand is equal to 
aggregate supply in the short term.

Å A depreciation of E (higher E) is associated with higher level of Output and 
vice-versa.



Output and the Exchange rate
Factors that Shift the DD schedule

Å A change in G, I and T affect aggregate demand. An increase causes a DD shift 
to the right and vice-versa.

Å A change in P*. A rise in P* make foreign good more expensive. This increase 
causes an increase in the domestic demand. DD shifts to the right.

Å A change in P. An increase in P, given E and P*, makes domestic good more 
expensive. DD shift to the left.

Å A change in the consumption function. Residents want to consume more and 
save less. DD shifst to the right. 

Å A demand shift between foreign and domestic good. If resident and/or non-
resident dedicate more spending in the domestic goods DD shifts to the right



Output and the Exchange rate
Asset Markets Equilibrium in the Short Term: AA Schedule

Å The AA schedule shows the combination of output and exchange rate 
that are consistent with the asset market equilibrium.

Å It is easy to derive this relationship looking at the money market and the 
FX market (asset markets).

Å An increase in the output, shifts the money demand curve to the right 
pushing up the domestic interest rate.

Å From the interest parity condition, given Ὁ , R*, an increase in R causes 
an fall in E(appreciation).

Å For asset markets to remain in equilibrium, a rise in domestic in domestic 
output must be accompanied by an appreciation of the domestic 
currency and vice-versa.  

-



Output and the Exchange rate
Asset Factors that Shift the AA schedule

Å A change in M. An increase in M cause E to depreciate. For each level of Output E 
is higher.  AA shifts to the right.

Å A change in P. An increase in Preduce the real money supply. Higher interest rate, 
E (appreciate) falls. AA shifts to the left.

Å A change in Ὁ . An increase in the expected exchange rate, other things equal, to 
keep the parity condition causes an increase in E. AA shifts to the right.

Å A change in R*. A rise in R* causes a depreciation (E increases) to restore the 
parity condition. The AA shift to the right.

Å A change in real money demand. An increase in real money demand  will causes an 
increase in the interest rate (money market). E will appreciate ( E will fall) for each 
level of output. AA shifts to the left.  

!!Ω



Output and the Exchange rate
Short-Run equilibrium

Å The short run equilibrium occurs at point 1 where the asset markets and output 
(goods) markets are in equilibrium. 

Å Suppose that the economy is at point 2. In the asset markets at the current level of 
Ὁ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀƴ ŜȄŎŜǎǎ ŘŜƳŀƴŘ ƻŦ ŘƻƳŜǎǘƛŎ ŎǳǊǊŜƴŎȅ ōŜŎŀǳǎŜ ƛǘ ƛǎ άǘƻƻ ƳǳŎƘέ 
depreciated to be consistent with the interest rate differential. The exchange rate 
will fall to Ὁ . But at this level there will be an excess demand in the good markets 
(goods are  cheap for foreign buyer). Ewill appreciate (fall) to achieve Ὁ



Output and the Exchange rate
Monetary Policy and Fiscal policy

Å Monetary Policy. The increase in the money supply reduce the interest rate which 
will cause a depreciation of E. This will stimulate the demand. The excess demand 
in the good market will push output from ὣ to  ὣ .

Å Fiscal policy. An expansionary fiscal policy which can take the form of an increase 
in Gand/or a reduction in T. The increase in the demand push ὣ to  ὣ . This will 
increase the demand for real balances pushing up interest rate, and thus, 
appreciating (a fall) the exchange rate, E.  

Increase in Money Supply

Temporary Fiscal expansion



Output and the Exchange rate
Temporary Changes in Monetary and Fiscal policy

Å Temporary Fall in World Demand. DD shifts to the left. A temporary fiscal expansion can 
restore full employment output by shifting  back the DD curve. A temporary expansionary 
monetary policy can shift the AA curve to achieve full employment ὣ ). The fiscal policy 
restore the exchange rate at the original level, while the monetary policy causes E to 
depreciate.

Å Temporary Increase in Real Money Balances. AA shifts to the left. A temporary increase in 
money supply and or a an expansionary fiscal policy can restore the full equilibrium 
condition (ὣ ).     



Output and the Exchange rate
A permanent increase in the money supply

Å ! ǇŜǊƳŀƴŜƴǘ ǎƘƛŦǘ ŀŦŦŜŎǘǎ ƴƻǘ ƻƴƭȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎȅΩǎ ƛƴǎǘǊǳƳŜƴǘ ōǳǘ ŀƭǎƻ ǘƘŜ ŦǳǘǳǊŜ 
exchange rate

Å The AA shift to the right is higher with respect to a temporary increase because E in order 
to keep the parity condition in the asset markets is overshooting.

Å If the economy is above full employment prices will start to rise. As domestic prices 
increase the foreign demand of domestic will decrease (CA fall) and DD will shift to the 
left.

Å The AA and DD will eventually set back at point 3 which corresponds to the full 
employment equilibrium with a higher level price, an exchange rate devaluated and the 
same interest rate.



Output and the Exchange rate
A permanent Fiscal Expansion

Å A permanent fiscal expansion affects not only the output market but also the asset 
markets through its impact on future exchange rate expectations.

Å A permanent increase in government spending for domestic goods causes a shift to the 
right di DD and an appreciation of the long term exchange rate Ὁ .

Å The fall in Ὁ pushes the AA schedule to the left until the new equilibrium is achieved at 
point 2

Å Notice that the output does not change because the increase G is crowded out by a 
decline of foreign demand (reduction in CA) due to the appreciation of E( a fall in E).

Å Notice that the change in nominal Eis a real appreciation because the permanent increase 
of the government causes a change in relative output demand with respect to foreign 
products (change in relative prices).    



Output and the Exchange rate
Macroeconomic Policies and the Current Account

Å Excessive CAimbalances are a main concern for policy makers and politicians. Monetary 
and fiscal policies are used to affect CA.

Å The XX curve indicates the combination of output and E that keep the CA(EP*/P, Y - T) = X 
at a desired level. It slops positively because an increase in Y worsens the CA if it is not 
compensated by a depreciation of E.In fact, keeping E constant as E goes up (goes down) 
the CA increase (decreases).

Å Notice that in point 2 CA X because E is more depreciated than in XX where E is 
depreciated to maintain in equilibrium the CA. This is because part of the income is saved, 
and part is spent to acquire foreign goods. In order to have equilibrium in the good 
markets, E must depreciate to sustain higher foreign demand to fill the gap. Foreign 
demand must be stimulated to cover for the slack left by domestic saving and the part of 
the income dedicate to purchase foreign goods. Along the XX curve E is depreciated to 
keep constant the CA but not  enough to have equilibrium in the whole good market. 
Therefore, XX is less steep than DD.  If in 1 CA=X, it follows that in 2 CA X.

Å An increase in monetary policy shifts AA to 2. Since 2 is above XX a monetary expansion 
causes the CA to increase.

Å An increase in fiscal policy shifts DD to 3. Since 3 is below XX a a fiscal expansion causes 
the CA  to decrease.



Output and the Exchange rate
The J curve

Å CA can actually deteriorate right after a real currency depreciation because most 
import and export orders are placed several months in advance. 

Å The first effect of a depreciation is to increase the value of imported goods. If export 
initially do not change the final effect is a deterioration of CA.

Å To expand new export takes some time. To observe the full effect of on the CA of a 
depreciation of E it takes almost one year.

Å An expansionary monetary policy contrary to what we have seen so far could contract 
output in the very short term.     



Output and the Exchange rate
The Liquidity Trap

Å In Japan in the late 90s and in the last Great Recession we have seen the return of the 
liquidity trap. As interest rate approach to zero monetary policy becomes ineffective. 
LƴǘŜǊŜǎǘ ǊŀǘŜ Ƙŀǎ ŀ άƴŀǘǳǊŀƭέ ŦƭƻƻǊ Ŝǉǳŀƭ ǘƻ ȊŜǊƻΦ tŜƻǇƭŜ Ŏŀƴ ŀǾƻƛŘ ƴŜƎŀǘƛǾŜ ƛƴǘŜǊŜǎǘ 
rates just holding currency.

Å Suppose that R=0= R* + (Ὁ - E)/E. If you want to depreciate E you need a negative 
interest rate, but for the reason mentioned above that is not possible. E cannot 
depreciate beyond the level  E = Ὁ /1 ςR*.

Å This fact is captured by the flat part of the AA curve. Expansionary monetary policy will 
have no effect as people will hold the extra money. One way to escape from this trap is 
convince people that the monetary is permanent so that % rises in accordance with 
money supply. This will shift up the AA curve and % will depreciate stimulating the 

demand (increase of Y up to ὣ ).

Å During the recent crises Central Banks resorted to unconventional monetary policies 
(buying long term bonds) to convince the public that their policy was permanent and 
inflationary. 



Fixed Exchange Rate
Fixed exchange Predominancy

Å Fixed exchanges are predominant.   In the XIX century until WWI exchange rate were fixed as well as from 1920 to 
1931 and again between 1945 and 1971. 

Å Managed floating. Systems of completely flexible exchange rate are rare. Central banks have concerns about 
exchange rates. Between the end of World War II and 1973 (Bretton Woods) we were operating under a system of 
fixed dollar exchange rate. Today we are in a manage floating system. 

Å Regional Currency Arrangements. China pegs its currency to the dollar and finance the US CA deficit. Some 
ŜŎƻƴƻƳƛǎǘǎ ǎŀȅ ǘƘŀǘ ǿŜ ŀǊŜ ƛƴ ŀ άbŜǿ .ǊŜǘǘƻƴ ²ƻƻŘǎέΦ {ƻƳŜ ŎƻǳƴǘǊƛŜǎ ōŜƭƻƴƎ ǘƻ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ǳƴƛƻƴǎ ǿƘƻǎŜ 
members agrees to fix their mutual rates. Since 1999 the European countries have joined the EMU. 

Å Developing countries. Many developing countries peg their currencies to the dollar or some other currencies or  
άōŀǎƪŜǘǎέ ƻŦ ŎǳǊǊŜƴŎƛŜǎ



Fixed Exchange Rate
Central Bank intervention

Å The assets of the central banks are foreign assets (official reserves in the 
form of bonds) and domestic assets (government bonds).

Å Money supply shrinks or increase when the CB sell or buy assets.

Å Sterilization. If the Central bank sells foreign Assets this transaction will 
reduce the money supply. The Central Bank can offset (sterilized) these 
effects buying domestic assets such as government bonds and so increasing 
the money supply. 



Fixed Exchange Rate
Balance of payment and the money supply

Å Balance of payment = Current Account + Capital Account ςNon reserve component component of the Financial account = net 
purchases of foreign asset by the CB less net purchases of domestic assets by foreign central banks.

Å A deficit balance of payment denotes that the gap of financing the current and capital accounts is covered by the sales of foreign 
asset by the CB and purchase of domestic assets by foreign CB.

Å If central banks are not sterilizing and the CB has a balance of payments surplus that will cause an increase in the money supply 
and vice-versa.  



Fixed Exchange Rate
Foreign Exchange market equilibrium under fixed Exchange Rate

Å Let suppose that economy is initially at point 1, where R=R*, domestic interest rate is 
equal to foreign interest rate, exchange rate is equal to Ὁ .

Å An increase in Y will shift the real money demand to the right pushing up domestic 
interest rate. As a result the exchange rate, E, will appreciate.

Å The central Bank to hold the exchange rate to the Ὁ level must intervene in the foreign 
exchange markets purchasing foreign exchange assets until the real money supply 
increase to the point re-establish the interest parity condition R*=R.  



Fixed Exchange Rate
Stabilization Policy with A Fixed Exchange Rate: Monetary Policy 

Å Initial equilibrium is at pint 1. With fixed exchange rate R=R*. If the CB wishes to increase 
output using monetary policy through open market operation must buy domestic assets 
and increase the money supply. AA shift to the right.

Å That will depreciate the currency. However, under a regime of fixed exchange rate the CB 
will try to prevent the depreciation selling foreign assets for domestic money. The result 
will be a contraction of the money supply pushing back AA to the original position.

Å ¦ƴŘŜǊ ŀ ŦƛȄŜŘ ŜȄŎƘŀƴƎŜ /. ŀǊŜ ǇƻǿŜǊƭŜǎǎ ǘƻ ŀŦŦŜŎǘ ǘƘŜ ŜŎƻƴƻƳȅΩǎ ƳƻƴŜȅ ǎǳǇǇƭȅΦ



Fixed Exchange Rate
Stabilization Policy with A Fixed Exchange Rate: Fiscal Policy 

Å An expansionary fiscal policy (tax reduction or a government expenditure) will shift the 
DD curve to right. If the CB refrains to intervene exchange rate would  appreciate (2) 
through the increased in the interest rate due to the expansion of Y. 

Å However, under fixed exchange rate the CB will buy foreign assets expanding the money 
supply to keep the exchange rate in the target level (3).

Å Unlike the monetary case the fiscal policy can affect output under a fixed exchange rate. 
Notice under fixed exchange rate fiscal policy can be even more effective than under 
floating exchange rate. In a floating exchange rate regime, the output will increase to Y2, 
while in a fixe exchange rate regime the output will increase up to Y3.



Fixed Exchange Rate
Stabilization Policy with A Fixed Exchange Rate: Change in exchange rate 

Å Governments that is fixing the FX sometime decides to change the exchange rate parity. 
For example, if a country is losing foreign reserves might opt for sudden devaluation. One 
a new exchange rate is fixed the CB must be ready to buy and sell the currency against 
foreign reserves at the new fixing.

Å The Fig. on the right shows how a devaluation affects the output. As E is devaluated the 
CA increases stimulating output and pushing up the demand for money and the interest 
rate. E will tend to appreciate. To maintain level of E1 the CB must increase the money 
supply shifting AA1 to AA2.

Å A devaluation therefore causes a rise in output, a rise in the official reserves, and an 
expansion of money supply.

Å A government can resort to a devaluation for several reasons: a) devaluation can improve 
the current account; b) a devaluation can help to stop a run on foreign reserves.



Fixed Exchange Rate
Adjustment to Fiscal Policy and Exchange Rate Changes

Å If fiscal and exchange rate changes occur when there is full employment and the policy change are maintained for ever, they will
cause the domestic price to change in such way that full employment is restored. 

Å If the economy is at full employment a fiscal expansion  will  increases output which will causes an increase in P. That willresult in 
a real exchange appreciation (EP*/P, P increases) that will cause a reduction in foreign demand and  output will move back tothe 
original position. 

Å At full employment the increase in government spending has been crowded out by a decline of foreign demand. The long term 
real exchange rate (EP/P*) has permanentlyappreciated. Remember: ὣ = D(EP/P*, ὣ - T, I, G).

Å To sustain the new price level the CB will have to increase the money supply. 



Fixed Exchange Rate
Balance of Payment Crisis

Å Under specific circumstances (running short of reserves, high unemployment, et.) , it 
become very difficult for a CB maintaining and defend a fixed exchange rate. As this 
ƘŀǇǇŜƴ ƳŀǊƪŜǘΩǎ ōŜƭƛŜŦ ƛƴ ŀ ǎǳŘŘŜƴ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ǊƛǎŜ ǘƻ ŀ balance of 
payment crisis.

Å The economy start at point 1 with expected exchange rate equal to Ὁ and R=R*. A 
sudden deterioration, for example, of the CA leads to a change in the expectation of the 
exchange rate to Ὁ . At the current domestic interest rate level, R*, is more profitable to 
hold foreign deposits. The CB to peg the exchange rate to Ὁ the central bank will sell 
foreign reserves, and thus, contracting the money supply until the money market is at 
equilibrium at R* + (Ὁ -Ὁ )/ Ὁ . As the CB loses reserves and consequently the balance 
of payment worsens, market participants will expect a further devaluation of the 
currency. The attempt of the CB to defend the exchange rate will bring about a further 
loss of reserves. And so on.  

Å The expectation of a future devaluation causes a balance of payment crisis marked by a 
fall in reserves and a rise in the domestic interest rate.

Å The reserve loss with currency devaluation is labeled capita flight.

Å When does a  balance of payment  occur? Any time a government is pursing policies that 
are not consistent with fixed exchange rate.  



Fixed Exchange Rate
Managed Floating and Sterilized Intervention

Å Under managed floating monetary policy is driven by exchange rate change without being completely committed to the 
requirements of a fixed exchange.

Å Suppose that CB wants to fight unemployment increasing the money supply. This will lower interest rate and depreciate 
the exchange rate. However, the CB does not want depreciate the currency. To contrast this CB must intervene in FX 
market selling foreign assets.

Å If we assume perfect asset substitutability as we have done so far with our AA model sterilization is fruitless.

Å The key assumption is that the exchange rate is in equilibrium when the expected return in foreign and domestic deposits 
are the same (interest parity condition holds). 

Å In contrast we can assume imperfect asset substitutabilityΣ ƛΦŜΦΣ ǿƘŜƴ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ŦƻǊ ǘƘŜ ŀǎǎŜǘǎΩ ŜȄǇŜŎǘŜŘ ǊŜǘǳǊƴ ǘƻ 
ŘƛŦŦŜǊ ƛƴ ŜǉǳƛƭƛōǊƛǳƳΦ hƴŜ ŦŀŎǘƻǊ ǘƘŀǘ ƳŀƪŜǎ ŀǎǎŜǘΩ ǊŜǘǳǊƴǎ ǘƻ ŘƛŦŦŜǊ ƛǎ ǊƛǎƪΦ

Å Under imperfect asset substitutability  the CB can affect the riskiness of domestic asset without altering the money 
supply.       



Fixed Exchange Rate
Managed Floating and Sterilized Intervention

Å Suppose that Government does an expansionary fiscal policy. To avoid an appreciation the CB must expand the money 
supply. This will eventually causes inflation. The CB could for example intervene in the fx markets selling domestic 
currency and buy foreign reserves. To avoid an expansion of money supply can do open market operations selling 
government bonds and withdrawing reserves.   

Å When domestic and foreign assets are imperfect substitutes the interest parity condition is 

R = R* + (Ὁ - E)/E + ”

where ”reflects the difference between the riskiness between domestic and foreign assets. As the CB sell domestic asset and 
withdraw money the risk premium in domestic asset rises. The stock of the government debt in circulation increases. 
Investors will be willing to hold more domestic assets (government bonds) if are compensated by a higher return. If B is the 
stock of government bond and A is the stock held by the CB, then

”= ”(B ςA)

Selling bonds (decreasing the money supply) A declines and ”increases. Buying bonds (increasing  the money supply) and”
decreases. Now the Central Bank gains a degree of freedomand can affect both E and R.



Fixed Exchange Rate
Managed Floating and Sterilized Intervention

Å At point 1 the fx market is in equilibrium. The domestic interest rate is equal to 
the risk-adjusted foreign interest rate.

Å Suppose that the Central Bank wants to devalue the currency but keep 
constant the money supply. First the CB will acquire foreign assets selling 
domestic currency. That will depreciate the currency.  A sterilized intervention  
leaves the money supply unchanged and so the domestic interest which will 
remain unchanged. By matching its purchasing of foreign asset with a sale of 
domestic asset , the central bank holds the money supply constant (pushing up 
”). However, now there are more government bond in circulation (A declines) 
which causes an increase of ”(the spread between domestic and foreign 
bonds). Investors will be willing to hold the new stock of bonds only with a 
devaluated currency. 

Å In other words, the increase in the risk premium in domestic asset to keep the 
parity condition, other things equal, causes a depreciation of E. (E= Ὁ /(1+R-
R*-”) (if ”goes up, E goes down)

Å With imperfect asset substitutability sterilized purchases of foreign exchange 
cause the home currency to depreciate 



Fixed Exchange Rate
A Reserve Currency Standard

Å The workings of a reserve currency standard are similar to those based on the US dollar set up put in place after World 
War II until 1973. 

Å Under the system each CB that participate at the system fixed its currency against the dollar trading domestic currency 
against dollar asset in the foreign exchange market.

Å Since all the currencies of the system are fixed against the dollar all the other cross-currency exchange rate are fixed.

Å The country that its currency is held as reserve, i.e. the US,  has a special and privileged position. First, he does not need 
to intervene in FX market and does not have the burden of financing its balance of payment.

Å The reserve-issuing country has the clear advantage that he can use monetary policy for internal stabilization purposes 
and at the same time enjoys fixed exchange rate. The other countries cannot have the privilege to use the monetary 
policy apart from the strict limits set by sterilization operations. 

Å If the reserve-issuing country expand the money supply will lower its domestic interest rate and appreciate  the other 
currencies against the dollar. The other currencies will be forced to buy dollar and sell their domestic currencies with the 
ŜŦŦŜŎǘ ƻŦ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜƛǊ ƳƻƴŜȅ ǎǳǇǇƭȅ ǘƘǳǎ άƛƳǇƻǊǘƛƴƎέ ǘƘŜ ƳƻƴŜǘŀǊȅ ǇƻƭƛŎȅ ƻŦ ǘƘŜ ǊŜǎŜǊǾŜ-issuing country. The reserve-
issuing country decides the world monetary conditions. (this is known in the literature as the Nth currency problem)



Fixed Exchange Rate
The Gold Standard

Å The Gold Standard avoids the asymmetry problem of the reserve standard. Under this system each country fixes the 
prices of its currency against the gold by standing ready to trade domestic currency against the gold metal.

Å Under this system all the cross-currency rate are determined. Thus, it is a fixed currency system but here no country has a 
privileged position.

Å Suppose that BoE decides to increase the money supply. This will cause a decrease the interest rate and make foreign 
asset more attractive. But there will not cause a devaluation of the currency because CB are obliged to trade for gold at 
fixed rate. Unhappy investor can sell sterling against gold at the CB and sell the gold to foreign CB against foreign currency  
and get higher interest rate in foreign deposits. The decline in the pound money supply will push back the interest rate to 
the original position.

Å Under Gold Standard there is full symmetry. No country can impose on the others the monetary conditions.      



Fixed Exchange Rate
The Gold Standard: Benefits and Drawbacks

Å Simmetry. No country can play a dominant role.

Å CB are constrained to fix the the money price of the gold. 
No discretionary growth of money

Å The real value of money is potentially more stable and 
predictable and does not depend by the political cycle.

Å CB cannot use monetary policy for stabilization purposes, 
i. e., fight unemployment, recession , etc.

Å The price level is however subject to variations of of 
supply of gold, New discoveries that change the relative 
price of gold in terms of the other good are inflationary. If 
the supply gold on the other hand does not growth in line 
with economy, the gold standard is deflationary.

Å International reserves may become scarce.

Å Countries with potentially large gold production (Russia, 
South Africa) can influence the stability of the 
international monetary system

Benefits Drawbacks



International Monetary System
Macroeconomic Goals in an Open Economy

Internal Balance

Å Price stability

Å Full employment

External Balance

Å Sustainable Current Account

Å Excessive CA deficit. No particular problem if the financing is to support productive investments. However, prolonged CA 
ŘŜŦƛŎƛǘǎ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦƻǊŜƛƎƴ ŘŜōǘΦ ²ƛǘƘ ŀ ƭŀǊƎŜ ŦƻǊŜƛƎƴ ŘŜōǘ ŀ ŎƻǳƴǘǊȅ ƛǎ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ Ǌƛǎƪ ƻŦ ŀ sudden stop in 
foreign lending.

Å Excessive CA surpluses.An excess of CA surpluses can denote a lack of national investment (3 Ὅ: Too much national 
saving is devoted to foreign investment. However, excessive CA deficits represent a bigger concern for policy makers than 
excess CA deficits. 



International Monetary System
The Open-Economy Trilemma

Å An open economy face an inescapable Trilemma. Of the three features of the internal monetary system only two can 
coexists.

Å However, intermediate regime are possible. For example, a country can sacrifice , i.e, exchange stability to contrast 
unemployment.  



International Monetary System
The Gold Standard, 1870 ς1914.

Å The Gold Standard was officially adopted by UK in 1819. Later US, Germany and Japan and others joined the system.

Å Balance of payment. Because the international reserves took the form of gold, surplus or deficits of the balance of 
payments had to be financed by shipping of golds between CBs. (a BoPis an equilibrium when current account + capital 
account τnon reserve financial account = 0, i.e., when it is not necessary to use reserves to finance the unbalances)

Å The flows of gold. If a country was running a surplus greater than the financial account, gold will flow  to the surplus 
country from the deficit countries. As a result prices in the surplus countries will go up and prices in the deficit countries 
will go down, and the  equilibrium will be restored (price-specie-flow-mechanism).

Å Rules of games. When a country was losing gold the Central Banks sold domestic bonds pushing up interest rate. In this 
way they are attracting capital. On the other hand, countries that had inflow of gold bought domestic bonds pushing 
down interest rate and so facilitating capital outflow.  These measures were reinforcing the price-specie-flow-mechanism.

Å Exceptions to the rules. However, these rules were followed mainly by the deficit countries which bore than burden of 
the adjustment. Deficit countries competing for scarce gold reserves were imposing contractionary monetary policies to 
their citizens. 



International Monetary System
The Gold Standard, 1870 ς1914.

Å The Gold Standard aimed to limit monetary growth. While the price level 
did not rise much, inflation showed a high volatility.

Å Also economic growth was very volatile. Subordination of monetary 
policy to maintain external balance imposed a a cost in terms of stability 
in employment. 

Å From 1880 to 1933 in the US there were at least 5 banking panics. US 
never went out of Gold Standard until 1932.

Å On every score the gold standard was less stable. Prices, Growth and the 
financial system were more unstable compare to the post World War II 
period. 

Å It presents all the short-falls of a fixed exchange rate system and it subject 
to speculative attacks (Bank of England, 1931; Bank of England, 1992 
(with foreign reserves rather than gold)     



International Monetary System
The Inter-wars Years, 1918-1939

Å During World War I the gold standard was suspended to finance the military spending through printing money. The result 
was inflation.

Å The Genoa Conference restored the Gold Standard ( a partial gold exchange as small countries could detain gold and 
foreign currencies as reserves)

Å In 1925 Britain returned to the old parity. This imposed a deflationary policy that caused a large increase in 
unemployment. Britain will leave the gold standard in 1931.

Å The Great Depression and the high unemployment forced many countries to leave the gold standard as the priority 
became the internal balance. The tariff imposed by the US in 1930 had damaging effect abroad. Autarkic policies became 
the norm. Deflation led repudiation of debt particularly by Latin American countries.

Å In the late 20s and early 30s the situation was aggravated by the policies of US and France that sterilized their balance of 
payment surplus instead of following an expansionary policies. The burden was put on the deficit countries: German and 
Central European countries. The consequences were disastrous. 



International Monetary System
The Bretton Woods System, 1944-1973

Å In July 1944 countries met in Bretton woods to design the new monetary system to avoid the mistakes of the past.

Å Bretton Woods called for a fixed exchange rate  against the dollar and a fixed dollar price of gold - $35 for an ounce.

Å Members countries held their reserves in gold or dollar assets and they could convert dollar against gold to the Federal 
reserve.

Å The IMF articles of Agreement provided for a mixture of discipline and flexibility. 

Å The reserve country in order to mantainthe convertibility was limited in pursuing autonomous monetary policy.

Å Member countries at the same time in order to maintain the fixed exchange rate were limited in pursuing monetary policy 
at their discretion.

Å However the the IMF agreements wanted to introduce some flexibility to allow countries to pursue internal objectives 
(full employment).

Å First, the IMF could help through a lending facility countries in difficult financial situation.  



International Monetary System
The Bretton Woods System, 1944-1973 (2)

Å Second, in case a country suffered a prolonged adverse situation the foreign exchange parity could be revised.

Å The Bretton System resolved the Trilemma allowing the possibility to introduce forms of capital movement restrictions. In 
this way the member countries had some flexibility allowing some degree of independence for monetary policies.

Å This limits on capital movement could allow the possibility to avoid speculative attacks and eventually to have orderly 
exchange rate changes.

Å Full currency convertibility is restored in 1958, however most countries maintained at the beginning restrictions on 
financial account transactions. 

Å As trading activities were growing those restrictions started to be released. The Bretton Woods resolution of the Trilemma 
was gradually coming undone. 

Å !ǎ ŀ ŎƻǳƴǘǊȅ ōŜƎŀƴ ǘƻ Ǌǳƴ /! ǎǳǊǇƭǳǎ ƛƴǾŜǎǘƻǊǎ ŜȄǇŜŎǘŜŘ ŀ ǇƻǎǎƛōƭŜ άǊŜǾƛǎƛƻƴέ ƻŦ ǘƘŜ ŜȄŎƘŀƴƎŜ ǇŀǊƛǘȅΦ ¢ƘŜ /. ǘƻ ŀǾƻƛŘ ǘƘŜ 
currency appreciation would start to sell the domestic currency and get swamped of foreign reserves. The excessive 
growth the money supply would eventually upset the internal balances.

Å On the other hand, as a country began to run CA deficits investors would expect a sudden change in the parity. The CB  
would start to loose their reserve to defend the exchange parity.

Å These crises became so massive by the early 70s that eventually brought down the system.   



International Monetary System
Options for Reaching internal and external Balance

Å The II schedule shows combinations of E and domestic spending A (absorption) 
that hold output ὣ constant and thus maintain internal balance. It is 
downward sloping because higher domestic spending tend to rise output which 
must be compensated by exchange rate appreciation (lower E). To the right of II 
we have overemployment and to the left we have underemployment.

Å The XX curve shows the combination of E and A that holds constant the CA at X 
level. It is upward sloping because higher level of domestic spending which 
causes a Ca deficit must be compensated by a higher E (devaluation) which 
causes a CA surplus. To the left of the XX curve we have a CA surplus and to the 
left we have CA deficit. 



International Monetary System
Options for Reaching internal and external Balance (2)

Å If an economy is away from point 1 a change in fiscal policy (expenditure-
change policy) and/or a change in the exchange rate (expenditure-switching 
policy)  can bring back the economy at the point of external and internal 
equilibrium.

Å Under the Bretton Woods change in the exchange rate are infrequent. If the 
economy is at point 2 an expansionary fiscal policy can push the economy at 
point 3 (internal balance) or a contractionary fiscal policy can take the economy 
at point 4 (external balance).

Å Unless the currency is devalued and the level of domestic expenditure rises the 
internal and the external balance cannot be reached.  



International Monetary System
The mechanics of imported inflation without changing E

Å Let suppose that in foreign country P* increases. The economy will have 
overemployment and CA surplus (Zone 1). XX shift to the right and II to the left  

Å A first reaction is to let E to revaluate to maintain the real exchange rate 
unchanged (EP*/P). E goes down of the same percentage of the increase in P*.

Å If nothing is done by government the economy will end up in the area with 
overemployment and a surplus of CA. This will put a pressure on P and the two 
curve will gradually shift back to the original position. The CB to avoid an 
appreciation of the currency caused by an increase in real money balances and 
thus interest rate will increase the money supply. At the end of the process the 
domestic country will have an increased money supply, an increased P level 
(imported inflation), an unchanged interest rate and an unchanged real 
exchange rate.

Å A way to avoid the imported inflation is to revaluate the currency (a lower E) as 
P* increases. A revaluation restore internal and external balance immediately 
maintaining unchanged the real exchange rate.

Å The collapse of the Bretton Woods was due at the end by the asymmetric 
position of the US on one hand, and the difficulty for the countries to balance 
the necessity to maintain the stability of the exchange rate with domestic goals.

Inflation rates, 1966-72



International Monetary System
The collapse of the Bretton Wood System ςCountries were forced to import the US inflation

Å The US as the reserve issuer country has the responsibility to hold the dollar 
price of gold at $35 per ounce (28 grams) maintaining convertibility.

Å Because gold supply was not keeping up with economic growth central banks 
were holding their reserves in dollar assets.

Å The US took advantage of his privilege of being the reserve-issuing country with 
an excess of money growth.

Å This would have caused the so called  confidence problem: the sustainability of 
the conversion of the gold against the official liabilities.

Å In the 70 the US entered a recession. To restore an internal and external 
balance the US had to  bring about a real exchange rate depreciation through a 
fall of the price level or through a depreciation of the dollar revising the the 
parity against the dollar. ¢ƘŜ ƳŀǊƪŜǘǎ ƎǳŜǎǎŜŘ ǘƘŀǘ ŀ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŘƻƭƭŀǊΩǎ 
value was inevitable. In 1971 the US ended the link of dollar to the gold.

US gold holding vs. liquid dollar 
liabilities (ml)



International Monetary System
The case for floating Exchange Rate

V Monetary policy autonomy. Removal of pegging exchange rate allows country to purse 
monetary policy for stabilization purposes and have free capital movements. To choose long 
term inflation target. No importing inflation. Insulating economies from foreign inflation. 
Under Bretton Woods a country must chose to follow the US inflation or revaluate their 
currency.

V Simmetry. The Bretton Wood had two asymmetries. The US played the leading role in in 
determining the world money supply. Foreign countries could de-valued in condition of 
ŦǳƴŘŀƳŜƴǘŀƭ ŘƛǎŜǉǳƛƭƛōǊƛǳƳ Σ ōǳǘ ǘƘŜ ǎȅǎǘŜƳΩǎ ǊǳƭŜǎ ŘƛŘ ƴƻǘ ƎƛǾŜ ǘƘŜ ¦{ ǘƘŜ ƻǇǘƛƻƴ ǘƻ ŘŜǾŀƭǳŜǎ 
against foreign countries. Floating rate would do away with these asymmetries. 

V Exchange rate as Automatic Stabilizers. Floating rate promote relatively less painful 
adjustments for the economy. A fall in export demand, for example, cushions domestic output 
more in a floating rate regime than in a fixed exchange regime. (see Graphs) In the fixed 
exchange rate case a negative export demand shock is contrasted by a monetary contraction 
to defend the exchange rate which induces a larger negative effect on output.

V Exchange Rates and External Balance. A final benefit is that floating rate prevent persistently 
large account deficit or surpluses. As a country run a large deficit markets expect that the 
country will require to re-equilibrate and therefore would drive the currency down. 
Speculators play a stabilization role and therefore currencies under floating role will not be too 
volatile.

A Fall in Export Demand



International Monetary System
What we have learnt from the Floating Rate Experience.

Å Monetary Policy Autonomy. It is true that with floating rate CBs control monetary 
policy. In the long term that can give the possibility of choose different inflation rate. In 
the short term, however, monetary policy affects real exchange rate transmitting the 
effects to other countries. Countries, for example, can be involved  in a number of 
competitive devaluations that defeats the purpose of those actions in a regime of 
floating rates. 

Å Simmetry. After the demise of the Bretton Woods countries continued to hold dollar 
as reserves and the US has continued to run CA deficits. China on a unilateral basis has 
linked the Yuan to the dollar accumulating large amount of dollar reserves. Some 
ŜŎƻƴƻƳƛǎǘǎ ǘŀƭƪ ŀōƻǳǘ ƻŦ άwŜǾƛǾŜŘ .ǊŜǘǘƻƴ ²ƻƻŘǎέΦ {ȅƳƳŜǘǊȅ Ƙŀǎ ƴƻǘ ŘƛǎŀǇǇŜŀǊŜŘ ƛƴ 
the actual floating rate regime. China may play a different role in the future (abandon 
of the export-driven growth model and financial repression). The real exchange rate 
has steadily appreciated of about 30% since 2004.

Å Exchange rate as automatic stabilizer. In the 80s the contractionary US monetary 
policy with fiscal expansion which led to an real appreciation of the US dollar shows 
that floating rate might cushion price level and output. However, change in the real 
exchange rate can impose painful adjustments between  domestic and export sectors

Å External Balance. As the Fig. shows the floating exchange rate system did not prevent 
the existence of external imbalances. True, that is because the China has linked the 
Yuan to the dollar and cannot be imputed per se to floating rate. If china had allow a 
free float  the Yuan would have appreciated. US  and China would have registered a 
less severe CA imbalances. However, the fact that countries are preventing a true free 
float denotes the potential problems with this regime. 

China real effective exchange rate

China Current Account



International Monetary System
What we have learnt from the Floating Rate Experience.

Å The problem of policy coordination. This problem has not disappeared under floating 
exchange rates. The problem resolving global imbalances is a good example. See 
China-US example. Another example is deflationary policy  at the beginning of the 80s 
where countries could have done a better job if they had followed a coordinated policy 
or in the 2007-9 crisis where they could have coordinated a fiscal expansionary policy. 

Å In the example Foreign country can choose a weak or a strong restrictive monetary 
policy. Each government wishes to max  Ў“/ЎὟ, that is to obtain max reduction of 
inflation with the lowest increase in unemployment.

Å LŦ CƻǊŜƛƎƴ ŎƘƻƻǎŜǎ άǎƻƳŜ ǿƘŀǘ ǊŜǎǘǊƛŎǘƛǾŜέ ŀƴŘ IƻƳŜ άǾŜǊȅ ǊŜǎǘǊƛŎǘƛǾŜέ ǘƘŜ ŦƻǊŜƛƎƴ 
exchange of the home county depreciate and the the effect of deflationary policy will 
be less effective (higher interest rate will still have deflationary effects).  

Å We assume that ŜŀŎƘ ǇƭŀȅŜǊ άƎƻŜǎ ƛǘ ŀƭƻƴŜέ ŀƴŘ ǇƛŎƪǎ ǘƘŜ ǇƻƭƛŎȅ ǘƘŀǘ ƳŀȄƛƳƛȊŜǎ ƛǘǎ 
ƻǿƴ ǇŀȅƻŦŦ ƎƛǾŜƴ ǘƘŜ ƻǘƘŜǊΩǎ ǇƭŀȅŜǊ ǇƻƭƛŎȅ ŎƘƻƛŎŜ. For example, if Foreigner choose 
άǎƻƳŜ ǿƘŀǘ ǊŜǎǘǊƛŎǘƛǾŜέΣ IƻƳŜ ǿƛƭƭ ǇƛŎƪ άǾŜǊȅ ǊŜǎǘǊƛŎǘƛǾŜέ ŀƴŘ ƛŦ CƻǊŜƛƎƴŜǊ ŎƘƻƻǎŜǎ  
άǾŜǊȅ ǊŜǎǘǊƛŎǘƛǾŜέΣ  IƻƳŜ ǿƛƭƭ ǇƛŎƪ άǾŜǊȅ ǊŜǎǘǊƛŎǘƛǾŜέΦ bƻ ƳŀǘǘŜǊ ǿƘŀǘ CƻǊŜƛƎƴ ŘƻŜǎΣ 
Home will alwaysƎƻ ŦƻǊ άǾŜǊȅ ǊŜǎǘǊƛŎǘƛǾŜέΦ όbŀǎƘ ŜǉǳƛƭƛōǊƛǳƳύ

Å ! ōŜǘǘŜǊ ǎƻƭǳǘƛƻƴ ǿƻǳƭŘ ōŜ ŦƻǊ ōƻǘƘ ǇƭŀȅŜǊ ǘƻ ŎƘƻƻǎŜ άǎƻƳŜǿƘŀǘ ǊŜǎǘǊƛŎǘƛǾŜέ 
(cooperative solution)  


