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I Thi L tIn This Lecture
• Law of one price

• Purchasing power parity

• Long run model of exchange rates: monetary 
approach 

• Relationship between interest rates and inflation: 
Fisher effectFisher effect

• Shortcomings of purchasing power parity

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

• Real interest rates

Note: These lecture notes are incomplete without having attended lectures. 10-2
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Th B h i f E h R tThe Behavior of Exchange Rates

• What models can predict how exchange ratesWhat models can predict how exchange rates 
behave?

In last lecture we developed a short run model and a long run 
model that used movements in the money supplymodel that used movements in the money supply.

In this lecture, we develop 2 more models, building on the 
long run approach from last lecture.

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 equilibriumand 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.

Note: These lecture notes are incomplete without having attended lectures. 10-3
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Th B h i f E h R t ( t )The Behavior of Exchange Rates (cont.)

• Note: The long run models are not intended to beNote: 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 e pectations abo t f t re e changeparticipants form expectations about future exchange 
rates.

Note: These lecture notes are incomplete without having attended lectures. 10-4
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L f O P iLaw of One Price
• The law of one price simply says that the 

d i diff t titi k tsame good in different competitive markets 
must sell for the same price, when 
transportation costs and barriers betweentransportation 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?What do you predict to happen? 
Many people would buy the $20 pizza, few would 
buy the $40. 

Note: These lecture notes are incomplete without having attended lectures. 10-5
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L f O P i ( t )Law of One Price (cont.)

Due to the increased demand the price of the $20Due 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 reflectbehavior and prices would tend to adjust to reflect 
this changed behavior until one price is achieved 
across markets (restaurants).

• In other words: arbitrage would occur

Note: These lecture notes are incomplete without having attended lectures. 10-6
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L f O P i ( t )Law of One Price (cont.)
• Consider a pizza restaurant in Seattle one across the 

border in Vancouverborder in Vancouver. 
• The law of one price says that the price of the same 

pizza (using a common currency to measure the 
i ) i th t iti t b th if b iprice) 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

Note: These lecture notes are incomplete without having attended lectures. 10-7

EUS$/Canada$ = US dollar/Canadian dollar exchange rate
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P h i P P it (PPP)Purchasing Power Parity (PPP)

Two definitions:Two definitions:
A doctrine that states that goods must sell at the 
same (currency-adjusted) price in all countries.( y j ) p
The nominal exchange rate adjusts to equalize the 
cost of a basket of goods across countries. 

Reasoning:Reasoning:  
arbitrage, the law of one price

Note: These lecture notes are incomplete without having attended lectures. 10-8
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P h i P P itPurchasing Power Parity

• Purchasing power parity is the application of the• 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 

d d igoods 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

Note: These lecture notes are incomplete without having attended lectures. 10-9

US$/Canada$ g
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Purchasing Power Parity (PPP)Purchasing Power Parity (PPP)

• PPP:     E ×PCanada = PUS
Cost of a basket of 
domestic goods in

C t f b k t f

domestic goods, in 
domestic currency.

Cost of a basket of 
domestic goods, in 
foreign currency.

Cost of a basket of 
foreign goods, in 
foreign currency.

• Solve for E :   E = PUS/ PCanada

• PPP implies that the nominal exchange rate 
between two countries equals the ratio of the 
countries’ price levels.  

Note: These lecture notes are incomplete without having attended lectures. 10-10
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P h i P P it ( t )Purchasing Power Parity (cont.)

• PPP implies that• PPP implies that 
EUS$/Canada$ = PUS/PCanada

The price levels adjust to determine the exchange rateThe 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$400 =the US$/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.

Note: These lecture notes are incomplete without having attended lectures. 10-11
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P h i P P it ( t )Purchasing Power Parity (cont.)

• Purchasing power parity comes in 2 forms:g p p y
• Absolute PPP: purchasing power parity that has already been 

discussed. Exchange rates equal price levels across countries.
E P /PE$/€ = PUS/PEU

• Relative PPP: changes in exchange rates equal changes in 
prices (inflation) between two periods:p ( ) p

(E$/€,t - E$/€, t –1)/E$/€, t –1 = πUS, t - πEU, t    

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

Note: These lecture notes are incomplete without having attended lectures. 10-12
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M t A h t E h R tMonetary Approach to Exchange Rates

• Monetary approach to the exchange rate: usesMonetary approach to the exchange rate: uses 
monetary factors to predict how exchange rates 
adjust in the long run.

It uses the absolute version of PPPIt 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) 

Note: These lecture notes are incomplete without having attended lectures. 10-13
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

• To the degree that PPP holds and to the degree that• 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 g g y
prices, which are determined by the relative supply of 
money across countries and the relative real demand 
of money across countriesof money across countries.

Note: These lecture notes are incomplete without having attended lectures. 10-14
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

Predictions about changes in:
1. Money supply: a permanent rise in the domestic 

money supply 
causes a proportional increase in the domestic price levelcauses 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 PPPsame prediction as long run model without PPP 

2. Interest rates: a rise in the domestic interest rate
lowers domestic money demandlowers domestic money demand, 
increasing the domestic price level,
causing a proportional depreciation of the domestic 
currency (through PPP)

Note: These lecture notes are incomplete without having attended lectures. 10-15

currency (through PPP).
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Monetary ApproachMonetary Approach 
to Exchange Rates (cont.)

3 Output level: a rise in the domestic output level3. 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.

Note: These lecture notes are incomplete without having attended lectures. 10-16

causing exchange rates to adjust to maintain PPP.
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

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

Note: These lecture notes are incomplete without having attended lectures. 10-17

Inflation, however, does affect nominal interest rates. How?
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Th Fi h Eff tThe Fisher Effect
• The Fisher effect (named affect Irving Fisher) 

d ib th l ti hi b t i l i t tdescribes the relationship between nominal interest 
rates and inflation.

Derive the Fisher effect from the interest parity condition: p y
R$ - R€ = (Ee

$/€ - E$/€)/E$/€

If financial markets expect (relative) PPP to hold, then 
expected exchange rate changes will equal expected p g g q p
inflation between countries: (Ee

$/€ - E$/€)/E$/€ = πe
US - πe

EU

R$ - R€ = πe
US - πe

EU

The Fisher effect: a rise in the domestic inflation rate causesThe 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.

Note: These lecture notes are incomplete without having attended lectures. 10-18
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M t A h t E h R tMonetary Approach to Exchange Rates

• Suppose that the Federal Reserve unexpectedly• 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 + Δπ after this time. Suppose inflation 0 
is consistently 0% in Europe.

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

Note: These lecture notes are incomplete without having attended lectures. 10-19
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

Note: These lecture notes are incomplete without having attended lectures. 10-20
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

Note: These lecture notes are incomplete without having attended lectures. 10-21
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

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

• To maintain equilibrium in the money market prices• 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 jumpTo 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 + Δ π and the domestic currency depreciates at the 
same rate. 

Note: These lecture notes are incomplete without having attended lectures. 10-22
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M t A h t E h R t ( t )Monetary Approach to Exchange Rates (cont.)

(a) US money supply, MUS

R$
2 = R$

1 + Δπ

(b) dollar interest rate, R$

Slope = π + Δπ
MUS, t0

Slope = π
R$

1

Slope = π + Δπ

t0 Time

Slope = π + Δπ

t0
(d) exchange rate, E$/€

Time
(c) US price level, PUS

Slope = π + Δπ

Slope = π Slope = π

Slope  π  Δπ

Note: These lecture notes are incomplete without having attended lectures. 10-23

t0 t0 TimeTime
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Th R l f I fl ti d E t tiThe Role of Inflation and Expectations

In the model long run model without PPPIn 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• Expectations of inflation cause the expected return on 
foreign currency to increase, making the domestic 
currency depreciate before the transition period.

Note: These lecture notes are incomplete without having attended lectures. 10-24
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Th R l f I fl ti d E t ti ( t )The Role of Inflation and Expectations (cont.)
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 themonetary approach also predicts an increase in the 
nominal interest rate.

E t ti f hi h d ti i fl ti th• 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

Note: These lecture notes are incomplete without having attended lectures. 10-25

thereby making the domestic currency depreciate.
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Th R l f I fl ti d E t ti ( t )The Role of Inflation and Expectations (cont.)

• In the long run model without PPP expectations of• 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 
l llong run value.

In the monetar approach ( ith PPP) the price le el• In the monetary approach (with PPP), the price level 
adjusts with expectations of inflation, causing the 
domestic currency to depreciate, but with no 
overshooting.

Note: These lecture notes are incomplete without having attended lectures. 10-26

Professor Yamin Ahmad, Advanced International Economics – ECON 758

E i i l E id L f O P iEmpirical Evidence on Law of One Price
Law of One Price for Hamburgers?

Note: These lecture notes are incomplete without having attended lectures. 10-27
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Sh t i f PPPShortcomings of PPP

• There is little empirical support for absolute• There is little empirical support for absolute 
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.

Note: These lecture notes are incomplete without having attended lectures. 10-28
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Sh t i f PPP ( t )Shortcomings of PPP (cont.)

Note: These lecture notes are incomplete without having attended lectures. 10-29
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Sh t i f PPP ( t )Shortcomings of PPP (cont.)

Reasons why PPP may not be a good theory:Reasons why PPP may not be a good theory:

1. Trade barriers and non-tradable goods and services

2 I f t titi2. Imperfect competition

3. Differences in price level measures

Note: These lecture notes are incomplete without having attended lectures. 10-30
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Sh t i f PPP ( t )Shortcomings of PPP (cont.)

• Trade barriers and non-tradables
Transport costs and governmental trade 
restrictions make trade expensive and in some 
cases create non tradable goods or servicescases create non-tradable goods or services.
Services are often not tradable: services are 
generally offered within a limited geographic region g y g g p g
(e.g., haircuts). 
The greater the transport costs, the greater the 
range over which the exchange rate can deviaterange over which the exchange rate can deviate 
from its PPP value.
One price need not hold in two markets.

Note: These lecture notes are incomplete without having attended lectures. 10-31
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Sh t i f PPP ( t )Shortcomings of PPP (cont.)
• Imperfect competition may result in price 

discrimination: “pricing to market”. 
A firm sells the same product for different prices in different 
markets to maximize profits, based on expectations about 

h illiwhat consumers are willing to pay.

Diff i i l l• Differences in price level measures
price levels differ across countries because of the way 
representative groups (“baskets”) of goods and services 

dare measured.
Because measures of goods and services are different, 
the measure of their prices need not be the same.

Note: These lecture notes are incomplete without having attended lectures. 10-32
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R ll Th N i l E h tRecall: The Nominal Exchange rate

E  = nominal exchange rate, 
the relative price ofthe relative price of 
domestic currency 
in terms of foreign currency 
(e.g. Dollar per Sterling)

Note: These lecture notes are incomplete without having attended lectures. 10-33
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Th R l E h R tThe Real Exchange Rate

= real exchange rate, q
the relative price of 
domestic goods 
in terms of foreign goods te s o o e g goods
(e.g. U.S. Big Macs per UK Big Mac)

Note: These lecture notes are incomplete without having attended lectures. 10-34
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Understanding the units of εUnderstanding the units of ε
×

=
*E P

P
q

($ per £) (£ per unit U.K. goods)
$ it U S d

×
=

P

$ per unit U.S. goods

Dollars per unit U.K. goodsDollars per unit U.K. goods
Dollars per unit US goods

=

Units of US goods
  

per unit of U.K. goods
=

Note: These lecture notes are incomplete without having attended lectures. 10-35
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~ McZample ~
• one good:  Big Mac

price in UK:

~ McZample ~

• price in UK:  
P* = £2.00

• price in USA:    price in USA:    
P =  $2.50

• nominal exchange rate 
E $2 t liE = $2 per sterling To buy a U.K. Big Mac, 

someone from the US
would have to pay an

×
=

*E Pq would have to pay an 
amount that could buy 
1.6 American Big Macs.

2 2 00
$

1
2 5

6
0

=

×
= =

£
.

.
P

q

Note: These lecture notes are incomplete without having attended lectures. 10-36
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i th l ld & d lq in the real world & our model
• In the real world:

W thi k f th l ti i fWe can think of q as the relative price of 
a basket of domestic goods in terms of a basket of 
foreign goodsg g

• In our model:• In our model:
There’s just one good, “output.”
So q is the relative price of one country’s output in 
terms of the other country’s output

Note: These lecture notes are incomplete without having attended lectures. 10-37
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates

• Because of the shortcomings of PPP economists• 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 services across countriesreal goods and services across countries. 

It i th d ll i f E f d d• 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:

Note: These lecture notes are incomplete without having attended lectures. 10-38

qUS/EU = (E$/€ x PEU)/PUS
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates (cont.)

q S/ = (E$/€ x P )/P SqUS/EU = (E$/€ 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 

t i 1 US b k t EU b k trate 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 p g p p
purchasing power of US products.

• This implies that US goods become less expensive and less 
valuable relative to the EU goodsvaluable relative to the EU goods.

• This implies that the value of US goods relative to value of EU 
goods falls. 

Note: These lecture notes are incomplete without having attended lectures. 10-39
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates (cont.)

q = (E x P )/PqUS/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 productsrise 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. 

Note: These lecture notes are incomplete without having attended lectures. 10-40
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The Real Exchange Rate ApproachThe Real Exchange Rate Approach 
to Exchange Rates (cont.)

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

E$/€ = PUS/PEU$/€ US EU

• According to the more general real exchange rate 
approach, exchange rates may also be influenced by 
th l h tthe real exchange rate: 

E$/€ = qUS/EU x PUS/PEU

• What influences the real exchange rate?

Note: These lecture notes are incomplete without having attended lectures. 10-41
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates (cont.)

• A change in relative demand for US products• 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 
f i d t iforeign goods to rise.

A real appreciation of the value of US goods: PUS rises 
relative to E$/€ x PEU$/€ EU

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 demandedexpensive, thereby reducing relative quantity demanded.

A decrease in relative demand for US output leads to a real 
depreciation of the value of US goods.

Note: These lecture notes are incomplete without having attended lectures. 10-42
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The Real Exchange Rate ApproachThe Real Exchange Rate Approach 
to Exchange Rates (cont.)

• A change in relative supply of US products• 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 fallgoods 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 supplyincreased relative supply.

A decrease in relative supply for US output leads to a real 
appreciation of the value of US goods.

Note: These lecture notes are incomplete without having attended lectures. 10-43
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Determining 
the Long 
Run RealRun Real 
Exchange Rate 

In the long run, the supply
of goods and services in
each country depends on
factors of production like
labor, capital and 
technology—not prices or

Note: These lecture notes are incomplete without having attended lectures. 10-44

exchange rates.
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Determining 
the Long Run 
Real ExchangeReal Exchange 
Rate (cont.)

The demand for
US products relative
to the demand for EU
products depends onproducts depends on
the relative price of
these products, or the
real exchange rate.
When the realWhen the real 
exchange rate, 
qUS/EU = (E$/€PEU)/PUS
is high, the relative 
demand for US

Note: These lecture notes are incomplete without having attended lectures. 10-45

demand for US 
products is high. 
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Determining the 
Long Run 
R l E hReal Exchange 
Rate (cont.)

When the relative 
supply of US products 
matches the relative 
demand for USdemand for US 
products, there is no 
tendency for the price 
of US products 
relative to EU

Note: These lecture notes are incomplete without having attended lectures. 10-46

relative to EU 
products to change.
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates

• The real exchange rate is a more general approach to• 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 h i t th t l di t i t t1b. 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.

Note: These lecture notes are incomplete without having attended lectures. 10-47

domestic products leads to a real depreciation.
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates (cont.)

• What are the effects on the nominal exchange rate?• What are the effects on the nominal exchange rate?
E$/€ = qUS/EU x PUS/PEU

• When only monetary factors change and PPP holds• 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 productsWith 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

Note: These lecture notes are incomplete without having attended lectures. 10-48

With an increase in relative supply of domestic products, the 
situation is more complex…
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates (cont.)
• With an increase in the relative supply of domestic products, the pp y p ,

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

Note: These lecture notes are incomplete without having attended lectures. 10-49
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The Real Exchange Rate Approach toThe Real Exchange Rate Approach to 
Exchange Rates (cont.)

• When economic changes are influenced only by• When economic changes are influenced only by 
monetary factors, and when the assumptions of PPP 
hold, nominal exchange rates are determined by 
PPPPPP.

• 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 realby PPP only, but are also influenced by the real 
exchange rate.
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I t t R t DiffInterest Rate Differences

• A more general equation of differences in nominalA more general equation of differences in nominal 
interest rates across countries can be derived from:
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• The difference in nominal interest rates across two• The difference in nominal interest rates across two 
countries is now the sum of:

The expected rate of depreciation in the value of domestic 
d l ti t f i dgoods relative to foreign goods

The expected inflation difference between the domestic 
economy and the foreign economy
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R l I t t R tReal Interest Rates

• Real interest rates are inflation-adjusted interestReal 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?y y g y

• What should be the differences in real interest rates 
across countries?
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R l I t t R t ( t )Real Interest Rates (cont.)

• Real interest rate differentials are derived fromReal interest rate differentials are derived from
re
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• The last equation is called real interest parity.
It says that the differences in real interest rates (return on y (
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.
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SSummary

1 The law of one price says that the same good in different1. 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.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. 
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S ( t )Summary (cont.)

3. The monetary approach to exchange rates uses PPP, real3. 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.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 ratesare 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. 
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S ( t )Summary (cont.)

5. The real exchange rate approach to exchange rates5. 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 productsdomestic products relative to foreign products.

It allows relative demand and relative supply changes to influence 
real and nominal exchange rates.

I t t t diff l i d b l tInterest 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.between the domestic and foreign economies.
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S ( t )Summary (cont.)

6 Real interest rates are inflation-adjusted interest6. Real interest rates are inflation-adjusted interest 
rates.

7. Real interest parity shows that differences in real7. Real interest parity shows that differences in real 
interest rates between countries equal expected 
changes in the real value of goods and services 
between countriesbetween countries.
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