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Chapter 8 
Purchasing Power Parity 
and Real Exchange Rates
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• A model of the determination of exchange rates
• Baseline forecast for predicting exchange rates

• Plays a fundamental role in corporate decision making and performance
• Location of plants
• Pricing products
• Hedging decisions

• Assessing cost of living decisions (and job opportunities)

Purchasing Power Parity
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• The general idea of purchasing power
• Nominal price – the monetary value
• Price level – the nominal price level of a country’s “basket of goods”

• Weighted average of goods and services (i.e., we spend 1% of our income on shoes)
• Inflation/deflation

• Inflation – when price level is rising
• Deflation – when price level is falling

• Purchasing power – inverse of price level

8.1 Price Level, Price Indexes, and the Purchasing 
Power of a Currency
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• Calculating the price level – cost of living:
• 𝑃𝑃 𝑡𝑡, $ = ∑𝑖𝑖=1𝑁𝑁 𝑤𝑤𝑖𝑖𝑃𝑃(𝑡𝑡, 𝑖𝑖, $)

• Calculating a price index – ratio of price levels at two different times:
• 𝑃𝑃𝑃𝑃 𝑡𝑡 + 𝑘𝑘, $ = 𝑃𝑃(𝑡𝑡+𝑘𝑘,$)

𝑃𝑃(𝑡𝑡,$)
× 100 = ∑𝑖𝑖=1

𝑁𝑁 𝑤𝑤𝑖𝑖𝑃𝑃(𝑡𝑡+𝑘𝑘,𝑖𝑖,$)
∑𝑖𝑖=1
𝑁𝑁 𝑤𝑤𝑖𝑖𝑃𝑃(𝑡𝑡,𝑖𝑖,$)

× 100

8.1 Price Level, Price Indexes, and the Purchasing 
Power of a Currency
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Exhibit 8.1 Price Indexes for the G7 Countries, 1960–
2015
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• Internal purchasing power
• The amount of goods and services that can be purchased with $1 in the U.S.

• If price level is $15,000, what is purchasing power of $1M?

• 1
$15,000

× $1𝑀𝑀 = 66.67 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡𝑖𝑖𝑐𝑐𝑐𝑐 𝑏𝑏𝑐𝑐𝑐𝑐𝑏𝑏𝑏𝑏𝑏𝑏𝑐𝑐

• External purchasing power
• The amount of goods and services that can be purchased with $1 outside the U.S.

• (1/𝑆𝑆(𝑡𝑡, $/𝑋𝑋)) × 1/𝑃𝑃(𝑡𝑡,𝑋𝑋)
• £

$
× 𝑈𝑈𝑈𝑈 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝐶𝐶 𝐵𝐵𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵

£
= 𝑈𝑈𝑈𝑈 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝐶𝐶 𝐵𝐵𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵

$

8.2 Absolute Purchasing Power Parity
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• Absolute Purchasing Power Parity
• States that the exchange rate adjusts to equalize the internal with external purchasing 

powers of a currency.
• 1

𝑃𝑃(𝑡𝑡,$)
= 1

𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃(𝑡𝑡,$/𝑋𝑋)
× 1

𝑃𝑃(𝑡𝑡,𝑋𝑋)

• Arbitrage is possible if the exchange rate does not adjust
• Buy goods at cheaper price, ship them to where goods are more expensive and sell them 
• However, the price difference would have to be great enough to cover transportation costs

8.2 Absolute Purchasing Power Parity
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• Internal purchasing power of $1M based on $15,000 price level
• $1𝑀𝑀 × 1

$15,000
= 66.67 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 𝑏𝑏𝑐𝑐𝑐𝑐𝑏𝑏𝑏𝑏𝑏𝑏𝑐𝑐

• External purchasing power of $1M based on £10,000 price level
• $1𝑀𝑀 × [1/($1.4/£)] = £714,286
• £714,286 × 1

£10,000
= 71.43 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 𝑏𝑏𝑐𝑐𝑐𝑐𝑏𝑏𝑏𝑏𝑏𝑏𝑐𝑐

• Because external PP > internal PP, one can profit from buying UK goods and shipping them to US 
for resale

• Sell 71.43 cons. bundles (from UK) in US at $15,000 per bundle and receive: 
• 71.43 × $15,000 = $1,071,450

8.2 Absolute Purchasing Power Parity
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• The perfect market ideal
• A barrel of oil should cost the same (once you convert money) no matter where you are

• Why violations of the law of one price occur
• Tariffs and quotas – Malaysia tariffs on cars: 65% to 105%
• Transaction costs – would you go to Italy to get a haircut?
• Difficulty in finding buyers for some goods
• Noncompetitive markets
• Sticky prices – sometimes there are costs for switching prices (“menu costs”)

8.3 The Law of One Price
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• Overvalued
• When its external purchasing power exceeds its internal purchasing power

• Undervalued
• When its external purchasing power is less than its internal purchasing power

• Overvaluation of one currency implies undervaluation of the other currency in 
the exchange rate

• Think taller/shorter – these are relative terms

• Predictions
• Overvaluations – must weaken (depreciate)
• Undervaluations –must strengthen (appreciate)

8.4 Describing Deviations from PPP
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• The MacPPP Standard
• The Big Mac as a Price Index
• Advantages to use:

• Standard product globally
• Local suppliers used reducing transit costs

• Surprisingly close to more complicated indexes
• Implied MacPPP Rates
• Overvaluations / Undervaluations

8.4 Describing Deviations from PPP
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Exhibit 8.2 MacPPP in 
2015
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• Predicting British Pound movements with the MacPPP
• Pound set too high by ERM in 1991
• The Economist suggested that they devalue it or they would be sorry
• In September 1992, British authorities were forced to withdraw from ERM, but not before 

they lost $12 billion trying to defend the higher rate

• The econometric evidence
• Several studies find that although there are deviations, they are temporary
• A 10% undervalued currency tends to appreciate by 3.5% the next year

8.4 Describing Deviations from PPP
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• Interpreting the charts
• Overvaluations and undervaluations

• Remember how exchange rates are quoted
• The pound and euro are quoted directly as the amount of dollars it takes to purchase £1 or €1 whereas 

the other exchange rates (relative to the $) are quoted indirectly as the amount of that currency it takes 
to purchase $1

• Dollar is undervalued when the actual exchange rate is above the PPP prediction
• Fixing when PPP held – the chart assumes absolute PPP held during the decade of the 1980s

• Note that the U.N. Comparison Project attempts to compare absolute PPPs

8.5 Exchange Rates and Absolute PPPs Using CPI Data
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Exhibit 8.3 Actual USD/GBP and PPP Exchange Rates
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Exhibit 8.4 Actual USD/EUR and PPP Exchange Rates
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Exhibit 8.5 Actual JPY/USD and PPP Exchange Rates
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Exhibit 8.6 Actual CAD/USD and PPP Exchange Rates
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Exhibit 8.7 Actual MXN/USD and PPP Exchange Rates
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• Changes in relative prices – what if Japanese spend more on sushi than 
Americans do?

• Different weights

• Non-traded goods
• Houses
• Technology / productivity improvements

• PPP deviations and the Balance of Payments
• When a currency is overvalued (relative to that implied by the PPP), its external purchasing 

power increases 
• Consumers buy more foreign goods, thereby pulling the value of the domestic currency back 

down

8.6 Explaining the Failure of Absolute PPP
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Exhibit 8.8 GDP per 
Capita for OECD 
Countries in 2014 using 
Exchange Rates and PPP 
Values
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• Relative Purchasing Power Parity 
• Takes market imperfections into account
• Exchange rates adjust in response to differences in inflation across countries
• General expression for relative PPP

• Logic is that inflation lowers the purchasing power of money, so a change in the nominal 
exchange rate to compensate for different levels of inflation should occur

8.8 Relative Purchasing Power Parity
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• The real exchange rate
• Adjusted for inflation:

• 𝑅𝑅𝑆𝑆 𝑡𝑡, $/€ = 𝑆𝑆(𝑡𝑡,$/€)×𝑃𝑃(𝑡𝑡,€)
𝑃𝑃(𝑡𝑡,$)

• Real appreciations and real depreciations
• Three basic movements:

• An increase in the nominal exchange rate ($/£), holding $ prices and £ prices constant
• An increase in the £ prices of goods holding the $ prices of goods constant
• An increase in the $ prices of goods holding the £ prices of goods constant

• Trade-weighted real exchange rates
• Useful when looking at how forex changes will affect trade balance

8.9 The Real Exchange Rate
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