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Outline

• Concepts for international comparison

• Exchange rates (XR)

• Purchasing power parities (PPPs)

• Comparisons of World GDP over time

• Global Inflation

• Global Growth
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Gross Domestic Product  of country j
(in national currency units)

Nominal GDP : GDP of country j expressed in 
reference currency units using exchange rates 

Real  GDP : GDP of country j expressed in 
reference currency units using PPPs

Key Concepts and Notation
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Purchasing Power Parities (PPPs)

PPPs are amounts of currencies, of different
countries, that have the same purchasing
power as one unit of a reference currency
(e.g. US$) with respect to a selected basket of
goods and services (the scope). Methods were
surveyed by Balk (2008), (2009).
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Price Level Index (PLI)

Defined as the ratio of PPP to the exchange rate

࢐ࡵࡸࡼ ൌ
࢐ࡼࡼࡼ

࢐ࡾࢄ

PLIs are transitive, but not invariant to choice of 
reference country. 
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Normalisation of PLIs  

Adjust the PPPs by a positive scalar such that world
real GDP at the new PPPs is equal to world 
nominal GDP at XRs: 

࢐ࡼࡰࡳ

࢐ࣆ/࢐ࡼࡼࡼ = ࢐ࡼࡰࡳ

࢐࢐ࡾࢄ

This represents current Eurostat National 
Accounting practice. PPPs are calculated according
to the GEKS method. 
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Global Inflation and Growth (1)

Total real GDP in periods s and t (later) is given by 

It is important to realize that these two aggregates 
are in the prices of periods s and t respectively. The 
ratio of these two aggregates is similar to the ratio of 
country-specific nominal GDP in two periods.
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Global Inflation and Growth (2)

The objective is to decompose the total real GDP ratio 
into a price index and a quantity index, 

ோீ஽௉೟

ோீ஽௉ೞ
ൌ ܹܲ ,ݏ ݐ ܹܳሺݏ, .ሻݐ

Indices may be direct or chained. We prefer a symmetric
(in time periods) to an asymmetric decomposition. 
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Global Inflation and Growth (3)

Using the logarithmic mean it appears that 

where the weights, adding up to 1, are defined by
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Global Inflation and Growth (4)

Using NA data country-specific nominal GDP 
change can be decomposed into price and quantity 
indices

Then World Inflation and World Growth are 
measured by:
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Global Inflation and Growth (5)

It appears that if the period t PPPs are obtained by
extrapolating the period s PPPs then world inflation
reduces to the price index of the numeraire country. 
Since there are M choices for the numeraire, an
unweighted geometric mean makes sense.
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Global Inflation and Growth (6)

• The entire derivation can be repeated for total nominal
GDP. This delivers XR-based global price and quantity
indices. They will differ numerically from the PPP-
based indices. Different decompositions of the same
ratio. 

• In both cases the global price index is not invariant to
the choice of the reference country. 

• Instead of Sato-Vartia one could use Fisher. 
• Table 1 is based on ICP data: 2005, 2011, 141 

countries.
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ICP Inflation and Growth
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Why SV is preferred

• Simpler functional form.
• Decomposable (into 3 components; or contributions of 

groups of countries).
• See Table 2 and Table 3 (in paper). 
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Components of Inflation
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Thank you!


