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International real income comparisons rely on the country prices 
International Comparisons Program 
(ICP)

ICP coordinates the work of dozens on National Statistical Offices 
to collect prices for a basket of similar goods across countries

Many challenges:
Low frequency (ICP every 6 years, OECD 3 years)
Long delays in publication (ICP 2011 published in 2014)
Issues affecting comparability of products and methods across 
countries and time (Deaton & Heston (2010), Inklaar and Rao 
(2017))
Some countries refuse to participate (Argentina 2011), others are 
a source of controversy (China 2005)

Motivation



We relay on online prices scraped from websites of largest multi-
channel retailers: same data used by the Billion Prices Project 
(BPP) to measure daily inflation

12 Countries  Argentina, Australia, Brazil, Canada, China, 
Germany, Japan, Netherlands, South Africa, UK, US
3 sectors  Food & Beverages, Fuel, Electronics

Main advantages
Quarterly frequency (2011 to 2017)
Closely-matched goods & identical methodologies
Full control over data collection, products chosen, methods used

We compare BPP price level indices (PLIs) to ICP 2011 and 
OECD 2014 +  we compare real consumption in Q4 2017 with 
extrapolated results





Create an Item list (267 in total)
Barcodes/ids vary by country or even retailer

(different varieties, brands, package sizes, flavors, etc) 
We use a mix of narrowly -eg. Ground 
Decaf Illy Coffee) and broader item definit ions (Basmati Rise)

Match individual products to items (hardest part)
Using individual products with online retail prices available from 
BPP database (collected by Alberto Cavallo)

Compute average national prices per quarter.

We use BPP to replicate ICP methods as closely as 
possible



We search the micro data for individual products that match 
item definit ion +  enter product sizes

~100K products matched from 100 million available in the 
BPP databases for these countries

Matching Individual Products to Item definit ions



Different item list
Temporal aggregation (quarterly vs yearly data)
Our matched-data coverage is not so good for 2011

Many reasons to expect differences with ICP 2011



Basic Headings Price Levels (2011), relative to U.S.
Best when item 

definitions are the same 
as ICP’s (Fuel)

Better when a single quarter 
is used (we don’t know 
when ICP results where 
collected within the year)



Sectors and Countries (2011)



Multilateral Price Levels 2011 and 2014

Smaller differences in 
2014, when online BH 
coverage is complete



Real Consumption in 2017 - Q4



Few sectors and only 12 countries
Our target is 15, BPP has some data for ~60
Online data still not available in many countries/regions

Online prices may not be representative of national averages
online-offline price differences are small within retailers (Cavallo
(2017))

Single price for all locations? 
Mostly urban retailers with uniform pricing 
Can be complemented by scraping smaller local retailers 

No expenditure weights (same problem as in ICP)
Combined with scanner data?

Limitations



Online data can provide prices in high-frequency, no delays, close 
similarity in products, more control and transparency in data 
collection and methods used. So BPP can possibly supplement (or 
replace) the very labor-intensive methods of the ICP. 

Matching of individual products is still hard
Barcodes and product descriptions not standardized
Not simple to automate via machine learning

Besides retail products, what other prices are available?
Rental prices for housing
Wages for contract work
Other?

Conclusions



Additional Slides



Data Comparison with ICP



Item list



Prices collected online include sales tax except for USA, Japan, 
Germany. 

Current OPSLAC prices are being adjusted 
USA  food =  0.9%, electronics 5.08%, Fuel includes tax (average 
sales tax for all states (unweighted) after taking into account food exceptions -source Federation of 
Tax Administrators Report 2015)

Germany  food taxed at 7%, the rest at 19%, fuel includes tax
Japan 5% before 3/ 2014, 8% after. 

Note on Sales Taxes
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