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1.
Introduction

The UN International Comparison Programme (ICP) produces estimates of gross domestic product (GDP) converted to a single currency by purchasing power parity (PPP) rather than exchange rates.  The data are in great demand as they largely eliminate the inconsistencies inherent in exchange rate conversion.  ICP, which started over three decades ago, is now firmly established as a regular statistical activity in the developed regions of the world.  However, in the developing countries, it has had a bumpy ride.  Problems persist in coverage, continuity and timeliness of surveys, quality of results and relevance of data for policy use. As a result the data are used mostly in research and not much for administrative purposes either at the international level or at the country level. Without such use, countries are reluctant to divert scarce resources from other activities of higher priority. The quality and continuity of data suffer as a result.  Thus ICP is in a vicious circle – without better quality, continuity and coverage, the data would not be used for policy and administrative purposes; without more extensive policy and administrative use, countries and organizers would find it hard to muster resources to join and stay in the Programme and improve coverage, continuity and reliability of the data.  

Despite these difficulties, the data generated by ICP surveys so far and their extensions over time and space are very popular because the alternative – comparing national income by exchange rate conversion – is even worse.  Exchange rate conversion is volatile and fails to reflect significant differences in price levels across countries.  In-depth reviews of ICP have concluded that the Programme must be improved rather than abandoned.  They have made many recommendations, notably to make it easier for countries to participate in the Programme by integrating it with their regular statistical activities and making the data more policy relevant.  The international community, spearheaded by World Bank, International Monetary Fund and United Nations, has decided to address these recommendations in the next round of surveys to be held in a year or two with a hope that that would break the vicious circle. Before launching the survey, these organizations have commissioned a number of research papers addressing issues including data quality and policy use of the data.  The present study is one of several such studies commissioned by UN ESCAP
.

1.1.
Statement of the problem


The ICP seeks to establish a system of comparing real income and poverty of nations based on PPP rather than exchange rates. Computation of PPP requires comparing prices of like items of expenditure across national boundaries. Most countries find the surveys that are conducted every five years or so quite costly.  They are confronted with a budgetary decision to find resources to join the Programme every time it is brought up.  Many are unable to join and others find it hard to continue.  Also, countries do not find the data of much relevance for setting country policies.  The question is how to increase the policy relevance of the data and make the data collection more affordable so that the ICP survey becomes regular and continuous.

1.2.
Objective of the study  

The question of making the data more policy relevant is addressed in other studies.  This study deals with the question of how to make ICP surveys more affordable, regular and continuous.  Most countries of the world have regular national programmes of collecting prices for compiling various price indices, notably consumer price index (CPI), wholesale price index (WPI), construction price index, and the like. It is hypothesized that if somehow PPP computations could be based on these prices, countries would be able to participate and remain in the program without much commitment of resources. 

The quest for building an affordable, regular and continuous system of comparisons by integrating ICP with national data collection programmes has continued ever since ICP was launched
.  Recent developments in methods of index numbers gives hope that the quest may yet lead to successful outcome.
  

In preparation for the study, a sample of four countries in the ESCAP region were visited to survey the situation on the ground with a view to identifying gaps in national price collection programmes and the requirements of ICP.  These countries were China, Fiji, Hong Kong and Malaysia.  Although Thailand was not in the terms of reference, we took the opportunity of being in Bangkok and visited the National Statistical Office to obtain information on Thailand as well.  The objective of this study is to recommend a system of price collection that will substantially bridge the gaps in ICP requirements and national statistical capacity, particularly related to CPI, in a sustainable way with the least commitment of time and resources. This is a pilot study.  It is recognized that although the sample of countries represents different size and statistical capacity, conclusions based on them may not be applicable universally.

1.3. 
Organization of the report


Section 2 presents some background material, with a brief description of ICP, its accomplishments and problems, independent evaluations, and future initiatives.  Section 3 provides information on this pilot study, its terms of reference and timetable.  Section 4 details the requirements of ICP and problems in current practice in data collection. Section 5 presents the findings of the pilot survey.  Section 6 analyzes the problems and prospects of harmonizing ICP and CPI.  Finally, section 7 provides conclusions and recommendations.  

2.
Nature and current status of ICP
 

2.1.
PPP and exchange rates


The International Comparison Programme (ICP) is a programme of the United Nations to establish a system of comparing gross domestic product and its components converted to a single currency by purchasing power parity (PPP) rather than exchange rates. PPP is defined as the number of units of a country’s currency needed to purchase the same amounts of goods and services as one unit of the base currency, say the US dollar, would buy in the base country, say, the United States. Thus place-to-place comparisons based on values converted by PPP are free of differences in price levels much the same way, as time-to-time comparisons are when they are based on values expressed in constant prices. That is why PPP-converted values are called “real” or “real quantities”. The same amount of local currency converted to foreign currencies at PPP rates would be able to purchase the same amounts of goods of services in every country.  

This is not so for exchange rates.  Exchange rates neither measure relative price levels nor move with them over time and their use to convert GDP values yields inconsistent results.  For instance, according to the World Bank Atlas, which publishes per capita GNP converted to US dollars at three-year average exchange rates, Japan’s per capita GNP was 67 per cent of that of US in 1985.  It shot up to 147 percent in 1995 not because of superior performance of the Japanese economy but because of the phenomenal appreciation of the Japanese yen. Conversely, China’s per capita GNP remained constant at 2.2 percent of US from 1985 to 1995 despite the fact that the Chinese economy grew five times faster than the US economy.  This was because China depreciated its currency more or less at the same rate as its relative rate of real growth vis-à-vis US.

2.2.
Brief history of ICP

Thus ICP was created to correct these kinds of anomalies associated with exchange rate conversion. The Late Professor Irving B. Kravis and his associates, Professor Robert Summers and Alan Heston, started the Programme in the late sixties at the University of Pennsylvania. The plan was to conduct surveys every five years.  Starting with 10 countries in the phase 1 survey for 1970, the Programme included 34 countries in 1975, 60 in 1980 and 64 in 1985.  By 1980, the Programme was regionalized and central coordination moved out of the University of Pennsylvania, to United Nations and eventually to World Bank.  Countries were first compared within a region, such as the OECD, Europe, Africa, or ESCAP, and then linked together to make the numbers globally comparable. With regression estimates for countries not covered by ICP surveys and extrapolations to non-benchmark years, the University of Pennsylvania and World Bank began publishing time series estimates of PPP-based numbers for practically all countries of the world.  The data quickly became the staple of researchers, international organizations and businesses.

The data, however, were not found suitable for many administrative purposes.  PPP-based numbers of current vintage based on direct observations were not readily available for many developing countries and the methods of obtaining estimates for them were not free of controversy.  More importantly, there was no assurance that survey-based numbers of current vintage would continue to be available on a regular basis for most of the developing countries without break in coverage and continuity.  Without this assurance, PPP-based numbers as they are available now would not be suitable for such administrative purposes as setting the terms lending at the World Bank

PPP-based numbers are invaluable in analytical research.  As demonstrated quite frequently in professional journals, PPP-based numbers provide a more realistic view than do exchange rate converted numbers such as those published in the World Bank Atlas of relative levels of incomes of countries and regional markets and make analysis of comparative price and quantity structures possible.  They hold out promise for developing realistic policies, for instance, of structural adjustment and poverty alleviation.  

As the demand for the PPP data grew, their production became sporadic. The 1990 survey was confined only to 30 European countries as work for the developing countries had to be postponed to 1993 for lack of resources.  Eventually the 1993 survey was conducted and included some 117 countries, the most ever in any survey.  However, the different regional data were of such diverse vintage and quality that a globally consistent data set for 1993 was not produced.  For the developing countries, nine years have passed since the last survey, and the next one is yet to be scheduled.  In the meantime ICP found a solid footing in OECD and other European countries as they adopted it as a regular statistical activity and continued to produce numbers at three-year intervals. 

For lack of more recent survey data for the global comparison, concern about data quality grew stronger as more and more gaps needed to be filled by regressions and extrapolations.  Moreover, as estimates of per capita income were invariably higher than those based on exchange rates, some major developing countries feared that PPP numbers would threaten their preferred status in concessionary lending and international aid and began opposing the Programme actively in international fora.  Two independent reviews
 of ICP were conducted, one for the OECD Programme and the other for the global Programme.  Both the reviews identified many flaws in management, funding and generation of data but did not recommend abandoning the Programme.  Instead, they recommended that the problems be fixed.  They cited great progress achieved by UN through its System of National Accounts in making national accounts internally consistent and comparable in every country; the job would essentially remain unfinished until a system based on PPP is in place in which the numbers would be consistent and comparable internationally as well.  It is in this background that the current research into harmonization of ICP and CPI is being undertaken as part of the effort by the international community to put the Programme on a sound footing. 

3.
The terms of reference of the ESCAP pilot study 

The main provisions of the terms of reference of the pilot study of the integration of ICP and CPI are as follows:

Under the general supervision of the Director of the Statistics Division and the Chief of the Statistics Development Section of ESCAP, the study will: 

a.
Assess the state of consumer price statistics in terms of geographic and item coverage, and the computation of national average prices through visits and discussions with national statistical offices and other agencies of the following selected countries: China; Fiji, Hong Kong and Malaysia. 

b.
After due consideration of the price statistics and the price collection methods observed in the selected countries, reassess the suitability of product matching methods used previously in the ICP price collection and make recommendations for modifications of the price collection methodologies for future ICP work.
c.
Develop a framework and make recommendations that can result in maximal use of price data collected for CPI purposes, by national statistical offices, for the computation of PPPs within the ICP work.

d.
Based on the findings and recommendations above, evaluate the feasibility of integrating collection of prices of goods and services included on the ICP list through the regular CPI price collection programme. 

e.
Assist the secretariat in servicing an expert group meeting to discuss the research findings and to formulate recommendations; On the basis of the above; develop and refine methodologies used in the ICP.

The countries were visited in the month of November 2001.  The report is due late in February 2002. All the countries received the mission eagerly and offered all necessary cooperation. The list of contacts appears in Annex I.

4.
Requirements of ICP and how they are met currently

4.1.
ICP methods


PPPs are, essentially, ratios of prices of like items, weighted by associated expenditures.  GDP expenditure is broken down into 150 or so components called basic headings.  Then a sample of items representing expenditure in each basic heading is specified.  Countries supply national annual average prices of at least three items in each basic heading, and GDP expenditure for the basic headings. Countries send the data to a central coordinator such as ESCAP, which processes the data. Prices of comparable items are divided by the corresponding prices in the base country to form price ratios.  Unweighted averages of the item prices are used to the ratio or PPP, for the basic heading.  Basic heading level price ratios or PPPs are then weighted by corresponding GDP expenditures to form PPPs at various levels of aggregation leading up to GDP.  

The aggregation procedures produce multilateral rather than binary comparisons, which are all transitive and base country invariant but may vary on other attributes.  Two methods of aggregation are popular in ICP:  the Geary Khamis (G-K), favored by Kravis, Summers and Heston, and the Elteto, Koves and Szulc (EKS) favored by the European Union.  GK yields additive results but tends to produce relatively high estimates of GDP for poorer countries.  The EKS does not have the tendency to produce high estimates for poor countries, but the estimates are not additive, meaning components will not add up to totals.  

There is no aggregation method that will satisfy all users and results may vary depending on the method used.  However, it is the quality of basic price and expenditure data that determines the quality of the final results.  It is, therefore, important to devote some time to examine how ICP gathers and processes the data.

4.2.
GDP expenditure data


In most developing countries, national accounting focuses more on the production side than on the expenditure side of GDP.  On the expenditure side, usually the total is broken down into a handful of broad categories such as private consumption, government consumption, investment, and net foreign balance.  Private consumption, which forms the bulk of the expenditure, is obtained as a residual where the data needed to estimate it directly are not usually available.  The details of the type needed by ICP are obtained in an ad hoc manner and may not be very reliable.  The detailed numbers, therefore, are more useful as weighting tools rather than data that are intrinsically significant.  That is why the results at more detailed levels are usually less reliable than at more aggregate ones, and will remain so until countries begin to pay attention to the reliability of these estimates. 

4.3.
Price Data


The heart of the PPP work is comparison of prices, which is the subject matter of this report. We will examine critically what is priced, how it is priced, and what is done with the prices after they are collected in order to form judgments about what needs to be done to improve the situation. 

4.3.1.
Comparability and or representativeness of items

The sample of items selected for price comparison has to meet a number of criteria.  Items priced must be comparable and at the same time representative of local expenditure pattern.  If they are not comparable, the prices cannot be used; ratios of prices of apples and oranges would be meaningless.  On the other hand, if the items are not representative, the comparisons may be misleading, as those based on, say, Macdonald’s Big Mac.  However, comparable items may not be representative and representative items may not be comparable. This conflict poses a big problem for selecting items, as a tilt toward one criterion or the other will affect results.  Representative items tend to be cheaper and yield comparatively lower PPP and higher estimate of real quantity compared with a situation where comparable items are not representative for low-income countries.

The conflict is addressed by asking countries to propose a list of representative items, usually taken from the CPI.  Then in a round table meeting a master list is assembled by picking items from the country lists as long as an item appears in at least one more country list.  It is possible that only a few items from a country’s list make to the final list.  In that situation, countries are asked to price all their representative items and a few others in the list that may not be too representative in order to avoid comparisons being made on the basis of too few items. 

This process would perform well if countries were more aggressive in getting their own items in the final list.  Instead, countries often come to the round table meeting inadequately prepared. The items they propose are often not specified in detail so that proper matches do not become apparent.  As a result many items may not be chosen.  In the absence of detailed specifications, it is too easy to agree on items that appear in the list used in the immediate past survey.  In the 1993 round of surveys, despite great emphasis placed on CPI to be the main source of consumption prices, countries could provide only ten to twenty percent of the prices from their CPI list.

In the past some countries were reluctant to provide prices from the CPI, as they feared that might produce low PPPs.  They insisted on conducting a special survey for ICP with strict attention to comparability, even though the items were not representative.  This was done ostensively in the name of matching quality but really to influence the end results in the form of high PPP and low estimates of real income.  This is a political matter and has to be addressed through better education and publicity.  If this tendency is widespread, ICP surveys will continue to be ad hoc and costly, and will have a hard time becoming regular and continuous.  Also, ICP is a multilateral exercise and credibility of the data will improve if all participants adhere to principles and practices they all agree to follow.

4.3.2.
Matching of quality 

Potentially, the most important source of error in the comparison is the difficulty of comparing like with like.  A potato is not always a potato if the conditions of sale are considered.  For instance, whether or not an item can be returned after purchase will affect its price. Since items, or services associated with their sales, tend to be of lower quality in poorer countries, failure to match qualities would likely underestimate PPP and over-estimate real quantity in these countries.  In comparing East European countries with Austria, a scheme of quality correction was introduced, but its implementation remained spotty and arbitrary.  A way must be found to improve the scheme, or devise a new one, and implement it widely and uniformly. 

The problem is somewhat diminished in a regional comparison in which countries, at least the neighboring ones, are similar in level of income, taste and the infrastructure for marketing products and services. In this situation a potato in one country is likely to be more like a potato in another, if certain care is taken to incorporate conditions of sales.  This is dealt with in the discussion on average prices below.

4.3.3.
Comparison resistant services

Prices of items that are not sold at market prices -- such as medical, educational, housing, transportation services -- especially in non-market economies, cannot be easily compared.  In these cases quantities are compared directly and prices obtained implicitly.  However, since for services inputs are taken as measures of outputs, the question of productivity differences is likely to be ignored, introducing another element of incomparability in the numbers. Again, regionalization of ICP has somewhat diminished the problem but did not entirely eliminate it, especially in a region like ESCAP which includes an array of countries with vastly different levels of income and productivity.

4.3.4.
Mixed composition of basic headings


Since all countries do not price all items, the average at the basic heading level represents a different composition of items for different countries.  For instance, one country may price ordinary long grain and short grain rice while another may price Uncle Ben's and Basmati.  The PPP for the second country would be higher than if they both priced the same items; the quantity estimates would, therefore, be incorrect.  However, a fixed basket is not acceptable as it would not be equally representative in every country.  The same phenomenon can occur in the case of individual items if price differences are associated with outlet types and the representation of outlet types varies from country to country.  This is elaborated below while discussing the process of averaging.

4.3.5.
Consistency with national accounts and average prices

ICP prices, when divided into total expenditure, should yield the correct quantities embodied in national accounts.  This requirement underlies the practice of providing national, annual average prices.  Prices are collected from different outlets, markets and regions.  They are combined in a simple average, as expenditure weights for outlets, markets or regions are often not available.  Since GDP refers to a year and the entire country, ICP prices should also in principle represent the entire year and the entire country.  Surveys are conducted in specific locations and over a short span of time.  Therefore, two kinds of adjustments need to be made to the observed prices: seasonal adjustment to make the prices reflect the year and regional adjustment to make the prices represent the entire nation.  These adjustments are not often made uniformly in every country.  Some countries collect prices in the capital city only and make no effort to make regional adjustments.  This will no doubt save money.  However, to collect prices from the capital city only, or any other city, would be acceptable if all countries did the same, and assume that the average price for the city differs from the average for the rest of the country in the same proportion in every country.  To what extent this assumption holds in practice is yet to be established.

Still the prices would have to be averaged.  However, how the average is obtain matters.
  We will discuss this in some detail, as there is an opportunity to improve the situation by changing the method of averaging.  The traditional way of averaging is to add all the observations and divide the sum by the number of observations. This causes problems in a typical situation in ICP where all countries do not sample all the markets the same way.  This is illustrated in Table 1.  Suppose countries are required to sample eight types of market situations:  rural or urban region, affluent or poor neighborhood, and formal or informal outlets. If both countries A and B provide all eight prices, as in columns 5, 6 and 7, the average could be formed either arithmetically or geometrically.  The results would not differ much if the different outlet prices were fairly close together (9.15 versus 9.07 in col. 6).  One could also average the prices and then obtain a ratio, or average the 

	Table 1: Ratio of averages or average of ratios? Geometric mean or arithmetic mean?

				
	 

			 

	     Complete price matrix

	 

	     Incomplete price matrix


	Observation

	Rural/  Urban

	Affluent/Poor

	Formal/ Informal

	Country A

	Country B

	B/A

	Country A

	Country B

	B/A


	(1)

	(2)

	(3)

	(4)

	(5)

	(6)

	(7)

	(8)

	(9)

	(10)


	1

	Urban 

	Affluent 

	Formal

	30

	300

	        10.00 

	30

	300

	        10.00 


	2

	Urban 

	Affluent 

	Informal 

	25

	240

	          9.60 

	25

	240

	          9.60 


	3

	Urban 

	Poor 

	Formal

	24

	245

	        10.21 

	24

	245

	        10.21 


	4

	Urban 

	Poor 

	Informal 

	22

	200

	          9.09 

	22

	200

	          9.09 


	5

	Rural 

	Affluent 

	Formal

	28

	240

	          8.57 

	28

	230

	          8.21 


	6

	Rural 

	Affluent 

	Informal 

	25

	220

	          8.80 

	25

		 


	7

	Rural 

	Poor 

	Formal

	22

	180

	          8.18 

	22

		 


	8

	Rural 

	Poor 

	Informal 

	18

	150

	          8.33 

	18

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

		Arithmetic mean

	        24.25 

	      221.88 

	 

	        24.25 

	      243.00 

	 


	 

			     PPP(a)

	          1.00 

	          9.15 

	9.10

	          1.00 

	        10.02 

	9.42


	 

			 

	 

		 

	 

		 


	 

		Geometric mean

	 

	        23.99 

	      217.62 

	 

	        23.99 

	      240.91 

	 


	 

	 

	 

	     PPP(g)

	          1.00 

	          9.07 

	          9.07 

	          1.00 

	        10.04 

	          9.39 



	
	
	
	
	


individual price ratios – the results would be different for arithmetic means (9.15 versus 9.10 in columns 6 and 7) but exactly the same for geometric means (9.07 in both columns 6 and 7).    These differences are minor.  However, if the number of observations entering the average differs significantly from one country to another, or the missing observations show any systematic behavior, then the results could be potentially different, as shown in columns 9 and 10.  Although it does not matter much if one obtains the average arithmetically or geometrically, it matters whether one takes a ratio of the averages (10.02 or 10.04) or an average of the ratios (9.42 versus 10.02 in the arithmetic version or 9.39 versus 10.04 in the geometric version).


We believe, taking average of the ratios rather than computing a ratio of the averages is a better way to compare prices.  The same product sold in different markets fetches different prices because of the services associated with the outlet.  Matching prices by outlet types would in effect treat an item in different outlet types as separate items.  Matching of like with like will improve.  If a country does not provide a comparable set of, say, rural area prices and another country does, as it is in the table above, the average prices would not reflect the comparative situation; average of price ratios would.  In a binary comparison, prices that do not match by outlet types would not be used.  However, in a multilateral situation, as long as one other country has a similar outlet type price, the observation will be used.  This line of argument will be further explored later in the report. 

4.3.6.
Process of data collection

Once the list of items is agreed upon in a round table meeting of the regional participants, countries are given a span of time, usually three to six months, to collect the prices.  They are asked to provide as many prices as possible but not less than three per basic heading.  There is hardly any country that has a regular programme of collecting the range of prices needed for ICP.  Some consumption prices are provided from the CPI database.  For the rest, all countries have to set up special surveys, notably for construction, producer durables and government services. 

Countries differ as to the sampling frame used in collecting prices.  Countries are advised to collect prices of volume seller brands and from outlets most frequented by people. It is left to the judgment of the country concerned as to where to price and how many observations to collect.  Many countries have taken the advantage of the sampling frame of CPI to collect consumption prices – simply by add items to the list of prices they collect regularly for CPI and use the same markets and outlets.  For other items, the outlets are most likely to be bunched in a few locations, e.g., port city for machinery and capital city for most other items not in CPI. 

For each item, only one price, an average of the ones collected, is transmitted to ESCAP. Price data are transmitted in bunches, with the prices of capital goods and construction typically the last to follow.

4.3.7.
Data processing at ESCAP 

The regional coordinator collates all the country submissions in a matrix of prices lined up by codes.  First, the item prices are processed to compute an average for the basic heading.  Typically, a price matrix of a basic heading is incomplete, that is there are missing cells.  There are procedures to compute transitive and base-country invariant PPPs at the basic heading level even for incomplete matrices. Expenditure data usually has a time lag of at least one year.  Final computations only after GDP data are available.  Interim results are discussed in a meeting of participants, some exchange of new data takes place and the report is finalized for publication.


This description of the process hides many details.  When the data are first received, they go through a number of edits.  The first one is to check the internal consistency of the data within the country.  For instance, is a bottle of beer purchased in a grocery store cheaper than the same beer bought in a restaurant?  Other edits can be done only with reference to other countries.  For example, at current exchange rates, why is a kilogram of salted peanuts ten times more expensive than in the neighboring country?  Statistical devices are used to identify outliers, which are then referred to the countries for correction or confirmation.

  
It is this process of referring questions back and forth to countries that has failed in the past.  Once countries submit the prices, they do not know what happened to them.  If contacts are made, they are often months after the data were first submitted.  The staff that was involved in providing the data may have moved, and countries may find it hard to respond on time.  Also, the aggregation procedures are so complex that countries lack the expertise to judge the numbers once they finally come out. 

The Ryten report rightly flags this as a serious flaw that needs to be corrected. The countries must be kept engaged throughout the entire process.  The central coordinator must forward questions and seek responses within days.  Something like a help-line needs to be set up quick answers. Better still, a web site with answers to frequently asked questions and access to answers to all previous questions by experts anywhere will go a long way to respond to Ryten’s concerns. 

4.3.8.
Summary of ICP requirements


To summarize the ICP requirements for price data for multilateral comparisons:

· The items priced must be comparable.

· The items priced must be representative of local expenditure pattern.

· The items selected must represent the aggregate being compared.  If GDP is being compared, the items must be spread over the entire GDP; if only consumption is being compared, the items must represent all components of consumption.

· The items must match in quality features that affect prices, notably conditions of sale. 

· The prices must represent the entire country or region that is being compared.

· The prices must represent the entire year of reference.

· When input prices are used to compare output prices, attention must be paid to differences in productivity.

Let us now turn to the question of how far the items priced for Consumer Price Index can meet these requirements.  

5.
Findings about the Consumer Priced Index (CPI)


Much of the discussion below is based on the findings of missions to China, Fiji, Hong Kong, Malaysia, and Thailand.  The author is grateful to officials in all these countries who were generous with their time, and thanks them for their cooperation and hospitality.  Countries were sent a questionnaire (Annex 2) in advance of the visits.  Hong Kong and Malaysia provided written responses to the questionnaire.  All the countries, except China, provided lists of items in CPI and other supporting documents which were invaluable in preparing the report.

In all the countries visited, CPI is compiled regularly.  It enjoys wide acceptance by government, trade unions and businesses as reflected by the demand for the publications.  The CPI programme seemed well funded and well managed in all the countries.  The findings that are relevant to harmonization of ICP and CPI are summarized below. 

5.1.
Nature and purpose of CPI 


It is well known that CPI is designed to measure time-to-time changes in prices of a fixed basket of goods and services consumed by a reference population.  The purpose is to monitor changes in the purchasing power of income of the reference population and devise specific policies, such as adjustment of wages, pensions, benefits, contributions, etc.  The focus of data collection is changes in prices rather than their levels.  For compiling CPI, therefore, it is not necessary to price in every outlet the same specific item, only that it has to be in a generic class.  

5.2
Range of indexes compiled

All the countries except Fiji collect data nationwide and publish indexes for total consumption and its sub components for the country as a whole.  Fiji collects prices explicitly for urban areas and in the big island only, leaving out a large segment of the population.  Thailand also samples prices from urban centers only.  On a closer examination, however, the situation in these two countries is not so uncommon.  In every country prices are collected from recognized outlets that are permanent and carry some lines of products to allow tracking of prices for a length of time.  Outlets with these characteristics are located in cities, small as well as large.  Thus CPI leaves out purchases made from roadside vendors, local transient markets that sit two or three times a week deep in the villages, or hawkers who sell their products door to door.  Some countries may classify the small cities as rural and others as urban.  Indonesia, for instance, collects prices in 43 cities, 26 capital and 17 other main cities in the provinces, and the composite index they publish is characterized as national.

Larger countries such as China and Malaysia compile CPI for regions.  China compiles separate indices for urban and rural population as well as for the nation as a whole; these are based on 226 cities and counties chosen as sample areas.  Hong Kong and Malaysia compile indices by income groups as well.  Thailand’s general CPI seems to concentrate on middle-income families only.  There are other countries that compile indices for different income groups without any attempt to compile a nationwide index.  India is a case in point.  It compiles four different CPI for: (1) industrial workers; (2) urban non-manual employees; (3) agricultural laborers and (4) rural laborers.  Each CPI is national in scope but quite restrictive in terms of the reference population.  Each index serves a specific policy purpose but the four together do not yield a national index for the population as a whole.  On the other hand, Hong Kong’s indices for three income groups together cover 90 percent of the population, which is a good representation of the nation as a whole.

Besides the CPI, most of the countries have active programmes of compiling some or all of several other price indexes such as for wholesale prices, retail prices, producer prices, export and import prices, wage and labor cost and construction materials cost.  Thus in most countries administrative framework is in place with a potential for ICP for collecting prices for items besides consumption.  

5.3.
Household expenditure surveys


All the countries have regularly scheduled household income and expenditure surveys, which form the basis for expenditure weights in the calculation of index numbers as well as selection of broad classes of items included in the index.  Most of the countries use fairly recent surveys, taken usually within the last five to seven years, to update weights, base period and items list.  One country, China, conducts a continuous household budget survey and changes the weights annually. The base year in Malaysia is as recent as 2000. 


The situation in the countries visited is more favorable than in some countries where the surveys and the base periods of the index may not be quite so recent.  For instance, in India, the weights for the various CPI are taken from consumer expenditure surveys conducted over the period 1981 to 1983 and the base periods of the indices are as old as 1982, 1984-85 and 1986-87.  

5.4.
Items selection


Data collected in the household income and expenditure surveys form the basis of selection of items.  These surveys record expenditures at the item level.  The selection of generic classes of items is based on significant levels of expenditures associated with them.  Thus the items selected are representative of the consumption patterns of the household of the reference population.


Malaysia selects specific items, which are priced in all centers, and the list is updated every year.  In other countries, the selection of actual items within a generic class is usually left to the interviewer.  It is the interviewer who determines the volume seller by consulting with shopkeepers.  It is the interviewer who replaces items as they go in and out of fashion.  This is again based on shopkeeper responses. The interviewers are not too concerned about the quality of the item, as long as they price the same item, as their main focus is change of price, which can be tracked without any reference to quality. 

5.5.
Specifications of items

All the countries have a list of items included in the CPI but except in Malaysia, the items are not specified in detail.  A specification would include a description of the item, packaging, quantity to price, quality features to look for or to avoid, unit for which to report prices, etc.  But the interviewer, and the interviewer only, knows the product and jots down specifications on the price sheet, which is different for different interviewers.  In a vast country like China there is no knowing that the items priced are the same or similar in different parts of the country.  Malaysia is an exception in this regard. 

5.6.
Selection of outlets

In all the countries, outlets are selected on the basis of sales of the item concerned.  As confirmed by visits, these outlets are usually located in a market place with many other shops in the neighborhood.  However, when several outlets in a center meet set criteria, the final selection is made by subjective judgment.  China, which has an active ICP programme with OECD, uses special outlets for ICP prices.  These appeared to be high-end shops stocking expensive and high fashion products to match with those in vogue in Europe.  The items priced did not appear to be too representative of local consumption.  Malaysia, on the other hand, which also collects prices regularly for ICP, has only a separate list of ICP items but collects prices from the same outlets as CPI items.  Thus they are quite representative. 

5.7.
Price collection

Depending on the item, prices are collected several times a week, once a month, or once in a quarter.  Usually, three or more quotations of the same item are obtained from each price collection center.  Not every price is obtained from shops.  Utility rates, transportation fares, for instance, are obtained from the respective authorities.  Thus considering the number of items, number of quotations per item, number of price collection centers and regions, the data collection effort is indeed massive.  For a small country like Fiji, with a list of 331 items, a total of over 7,000 individual price quotations are obtained each month.  Malaysia’s CPI includes about 430 items.  With about 19,400 retail outlets in 116 centers in three regions, there may be as many as 7-8 million individual quotations a month.  In Hong Kong, about 10,000 visits and 1,300 telephone calls are made to about 4,000 retail outlets to collect about 45,000 price quotations a month. Thailand collects about 26,000 price quotations a month for some 250 items from 1400 retail outlets in 37 provinces.  In China, some 10,000 assistant enumerators stream through innumerable outlets in 226 cities and counties to collect prices for CPI.  Thus data collection is a big job no matter what the country.  

Each country has a system of supervision to keep the price collection effort honest.  Most countries use a combination of part time contract workers, mostly for price collection, and full time government employees mostly for supervision.  Fiji, Hong Kong and Malaysia use government staff at all levels.  Interviews with price collectors gave the impression that they are knowledgeable and well trained and the supervisors claimed that the enumerators do indeed visit shops to collect prices.  

5.8.
Processing of data

All the countries collect prices on sheets that are later transferred to computer files.  All the countries have set programmes to complete calculations with a very short time lag and publish the data on a specific date every month, every quarter and every year.  The system of computation, involving hardware and software, is more elaborate in some countries than in others. 

Prices collected from several outlets and several times within the time frame are averaged.  Since item level weights are available from household income and expenditure surveys, they are applied to item prices to obtain indices at various levels of aggregation.  

On the question of using handheld computers in the field, countries were receptive to the idea, as it will eliminate the step to transfer data from price sheets to computer and free staff to do other work.  Cost of hardware and software remains a hindrance to adopting this technology.  Ironically, countries like Hong Kong, with elaborate systems of computation, are likely to face more difficulty than those with simpler systems.  The reason is the need for creating a system of interfaces, which will have to be quite extensive – and expensive -- in the countries with elaborate systems.

5.9.
Review and reform of CPI


In all the countries visited, the authorities responsible for the CPI seem to enjoy independence in compiling and reporting the index, without government interference.  They routinely review the index and adjust items lists and weights in response to new information.  Thus it seems possible that the integration of ICP and CPI can be a two-way street – as some methods and procedures in ICP have to change to accommodate CPI items, so does the CPI need to include, albeit gradually, some of the items that are internationally comparable and more suitable for ICP.

6.
Problems and prospects of using CPI items for ICP


Now that we have reviewed both requirements of ICP and the nature and scope of CPI data in our sample of countries, we now turn to examining the problems and prospect of integrating them.

6.1
CPI can only supply prices of consumption items


The first problem is that CPI can furnish prices of only consumption items.  If the comparison is made for total GDP, then additional sources have to be found for prices for machinery, construction and government services.


Price collection for ICP has been most problematic in the non-consumption sector.  It is difficult to find an item of capital that is exactly the same in two countries unless its country of origin is the same, and not all countries import from the same country.  Even the same item sometimes differs in specifications depending on the country of destination.  Imported items generally cost more, and all countries have some domestic production of capital goods, which are generally more reasonable in price.  Which item to price and which one matches better has been a perennial question that has not been answered convincingly.  

Similar is the situation for construction.  No two countries use the same materials in the same proportions in the construction of a given type of building.  When countries are asked to price a construction project built on specifications that are more suitable for Europe, countries have had difficulty furnishing the prices.  Prices of services in health, education, transportation, government housing, etc. are generally estimated by input costs, which leave out considerations of productivity differentials.  A lot of deskwork at the headquarters is needed to adjust observed prices to ensure matching of like with like in these areas.  In the past this has not been done as diligently as necessary.  As a result the comparisons for capital goods, construction and public services has been the weakest in most comparisons.  


Faced with this situation, Ryten recommends that ICP comparison be restricted to consumption.  However, the demand for doing a comparison for the entire GDP is quite strong.  The UN Statistical Commission considered various proposals and decided to support comparison for the GDP as whole.


Thus, even if CPI prices could be used extensively for consumption, a significant amount of data collection effort has to be launched to collect these other prices.

6.2
CPI measures price changes but ICP compares price levels 


The second problem is that for compiling CPI, which measures changes in prices, it is not necessary to price the same item in every outlet.  To obtain average price level for ICP, all the outlets have to follow a set of specifications and price the same item.  

It is possible to overcome this difficulty by setting specifications for a core set of items to be priced everywhere, as is done in Malaysia’s CPI, and retaining in the list other items that are of local interest, say in various provinces of China.  Thus a balance can be struck between the requirements of CPI and ICP.  However, to impose a set of specifications on every enumerator would require more training and sophistication of the enumerators, which will add to the cost of price collection. 

6.3
CPI items are not adequately specified


The third problem is that CPI items are usually not described in detail.  For instance, for bread, Fiji prices “Long loaf, 400g”, and “Sliced bread 400g” while Malaysia includes “Bread 250-450g loaf”, “Bread gardenia 400g loaf”, and “Bread whole meal 450g”.  Which one of the Fijian breads matches with any of the Malaysian breads?   To answer this question we would need to describe the bread by ingredients, packaging, freshness, weight to be priced and weight to be reported.  For non-food items, the specifications may be complex.  Any significant attribute, including place of origin, that bears on prices needs to be included in the specifications.


The first step in the process of harmonizing CPI and ICP, therefore, will be for each country to prepare a document containing specifications of the items in the CPI.  The specifications need to be written in a standardized format to be followed by every country.  If there are variations of the same item priced in different outlets, the attributes of these variations also need to be recorded.  Once such specifications have been written, it will be possible to sit in a round table conference and decide which item or which variation of an item matches with which item in another country.  As long as one other country prices the same item, it can be included in the ICP master list.  

6.4
Reference population for CPI and ICP may not be the same


The fourth problem is that the CPI may refer to a segment of the population, in contrast to ICP, which focuses on the entire population.  Would the items and prices representative of a segment of the population be representative of the entire population?  

The answer is perhaps no in a situation prevailing in India, for instance, where the CPI is targeted to specific working class population.  For the countries in our pilot study the answer may be a qualified yes.  It seems that in all these countries, prices are collected in urban settings and, except in China, there is no effort to compile CPI for the rural population.  If an international comparison is based on urban prices only, it will work under the assumption that the dispersion of urban and rural prices is the same in every country.  If the urban area is broad based, and not consist of the capital city alone, then the assumption is likely to hold. 

Besides, by introducing comparison of prices by outlet types, as described in the next section, it is possible to eliminate any inaccuracy introduced by comparing average of urban and rural prices in one country with the average of urban prices in another. 

6.5
Comparing average prices is not very efficient


As mentioned earlier, ICP requires countries to submit one price per item, which is an average of many observations from various regions, markets and types of outlets.  The average may use population or expenditure weights to combine observations from various regions or market types.  It may also be based on weighted sampling, such as taking two observations from one place and one from anther, for instance, if twice as many customers frequent the first location as the second location, and computing a simple average.  In either case, the average kills many details that can be useful in ensuring comparison of like with like.  If, for instance, higher-end shirts sold in Fiji were the only ones that compared with shirts in Hong Kong, and the lower-end ones with those in, say, Bangladesh, then it would not make sense to make the comparisons based on average prices of all shirts in Fiji regardless of the country with which it is being compared.


The solution is to make the comparisons on the basis of individual observations which will be identified by location and types of outlets in which they are priced.  Instead of computing ratios of average of prices, we first compute price ratios of matching items and then average the ratios.  This will effectively deal with the situation in which prices differ because of differences in location or type of outlet.  The downside of using average of ratios is that not all observations will find a match and therefore will not enter into computation.  This can be corrected by using the Country Product Dummy (CPD) method described below.


Individual price ratios can be averaged by simple arithmetic means or by geometric means.  The results may not differ much but I would recommend geometric mean as it muffles the effect of outliers.  It would be even better to use the CPD method as it uses all the observations and automatically deals with uneven number of observations from different countries.  As long as an item matches with just one more country in the group, the price ratio will enter into the computation of the average. 

6.5.1.
The Country Product Dummy (CPD) method


The CPD is a regression method in which the dependent variable is the natural log of prices and the independent variables are two sets of dummies – one for the countries another for the products. This method was developed to obtain transitive estimates of PPP for the basic heading when some prices are missing, i.e., countries provide prices of some of the items in the list, not all.  The dummy variables take the value of 1 when the criterion matches and zero when it does not.  The dummy for the country used as base is suppressed.  The regression is run without an intercept.  The anti-log of the coefficient of a particular country dummy is the price relative or PPP for the basic heading.  When the price matrix is full, i.e., all the countries provide all the prices, the resulting PPP estimate is the geometric mean of the price ratios.

In equation (1) let (Xjk) be the set of country dummy variables and (Yjk) the set of product dummy variables, where j = 1, 2, … m; and k = 1, 2, ... (n-1); (m: number of items or products; n: number of countries).

(1)
ln Pjk  =  (1 Xj1+…..+(n-1Xj,n-1 +(1 Y1k+…+(m Ymk +(jk,

where  ln Pjk  is the natural logarithm of Pjk;   Xjα = 1 if ά = α and 0 otherwise;  Yj’k = 1 if j’ = j, and 0 otherwise; and (jk is a normally distributed variable with mean zero and variance δ2 .

The coefficient of the Xjk dummy, (k is to be interpreted as the natural log of the PPP for country k with respect to the base country, which is the nth country here.  The PPP estimate so obtained maybe interpreted has reflecting the true relative price level, free from distortions introduced by a variety of price forming attributes the effects of which have been isolated in the form of coefficients of the product dummies. Variants of this procedure to compute hedonic indexes can also be explored to see if they work in a particular situation.
 


Dealing with individual observations rather than the average of them will greatly increase the number of observations to be transmitted to the central coordinator.  To keep this number manageable, the attributes that need to be distinguished have to be clearly specified so that all the countries can code their observations in an unambiguous way.


One benefit of working with individual observations is to enable the countries to perform internal PPP calculations with respect to various regions and income groups.  The method is the same for inter-regional comparisons as for international comparisons.  In addition, if outlets can be identified as servicing particular income groups, then the same data can be used to estimate the relative purchasing power of the poor vis-à-vis the rich.  In fact, the second pilot study being undertaken in parallel with this one by Professor Prasada Rao will be specifically looking into the possibility of using CPI data for computing the so-called poverty PPP.

6.5.2.
Chain-linking countries


Although the CPD method will work if an item is available in just one other country, the resulting estimates would be improved if there were more matches, preferably not less than three.  The ESCAP region has countries that differ widely in terms of levels of income, taste, and range of products available in the market.  It may be difficult to develop a set of specifications that will yield a large enough number of matched pairs to obtain credible estimates of PPP.  If this situation develops, then how the countries are compared may need to be changed.  Instead of doing multilateral comparisons simultaneously using G-K or EKS, we would need to explore the possibility of using some kind of chaining method that will build up multilateral comparison through linking neighboring countries or countries deemed to be similar in income and taste.  The Minimum Spanning Tree method popularized by Robert Hill is designed to deal with such a situation. Thus, if enough details about the characteristics of items are retained, there are many possibilities of making the CPI data work for ICP.

6.6.
Use of handheld computers will free resources 


No matter what the method of making comparisons, the basic data have to be collected and entered in the computer.  As it stands now, the enumerator enters a price once in the price sheet and again in the computer.  One of the two steps can be eliminated if countries can use handheld computers. and are provided with software and training on their use.  As CPI is a massive data collection effort in any country, any extra work for ICP, that seems unavoidable, will create pressure on countries’ resources.  If the countries are provided with handheld computers, and software and training on their use, then may be that will free up enough resources to enable the countries to absorb the extra work for ICP.  

7.
Conclusions and recommendations for expanded use of CPI for ICP


It is apparent that not all the prices needed by ICP can be provided by CPI nor can all the CPI prices be usable for ICP purposes.  However, with some effort, the use of CPI prices for ICP can be significantly expanded. The following steps need to be taken:    

a. Prepare items list with detailed specifications.  Write the specifications in a standard format so that countries will not have difficulty understanding them.

b. Maintain details about the product that bear on price: region: urban or rural; outlet: ordinary or fashionable; country of origin: domestic or imported; quality rating: high, medium or low; packaging: wrapped or loose; conditions of sale: returnable or not, etc.  Do not kill the details by averaging them out, but agree in a meeting of participants which details are to be retained.  

c. Use regression techniques (Country Product Dummy or CPD method) to use all items in the CPI that have matches in at least one other country in the group.

d. Build up multilateral comparison from a series of binaries of like countries (with maximum matches of items).

e. If permissible, adjust CPI list to accommodate ICP needs.  

f. Keep the list of additional items needed to complete ICP needs to a minimum.

g. Consider using handheld computers to collect data. Countries would need to be provided with necessary hardware, software and training.

h. Prepare price collection manual and train staff on methods of ICP

i. Promote the use of the methods for spatial indexes within the country and for indexes for the poor, and raise the policy relevance of the exercise at the country level.

j. Finally, for the coordinator, do not leave the countries out of the loop while processing the data.  Keep the persons who provide the data engaged throughout the process.  Edit the data quickly, within days not weeks or months.  Set up a help-line which will answer calls right away or refer the call to appropriate experts.  Create a web site, which will display answers for frequently asked questions and post manuals and other literature within easy reach of users.  Set up a “chat room” for discussion of technical problems.  Provide training to the staff at country level so that they can use the ICP method for comparing regions or income groups within the country, and interpret the results.

All this will not happen in a day.  There are possible hurdles in the way.  Most countries have privacy agreements with vendors.  Safeguards must be established at the Center so that the privacy pledge is not violated.  There are countries in the world that treat the CPI data as state secret.  Many are reluctant to share raw data with other countries. In many countries government interference may make it difficult to change the structure of CPI to meet ICP needs.  Fortunately, all these difficulties were not noticed in the pilot countries. Indeed, the prospect of making CPI work for ICP appears quite bright for the ESCAP region.
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ESCAP Mission on Harmonization of ICP and CPI

Questionnaire

Introduction


The International Comparison Program (ICP) seeks to establish a system of comparing real income and poverty of nations based on purchasing power parity (PPP) rather than exchange rates. Computation of PPP requires comparing prices of like items of expenditure across national boundaries. Most countries of the world have regular national programs of collecting prices for compiling various price indices, notably consumer price index (CPI), wholesale price index (WPI), construction price index, and the like. The question before the mission is how to harmonize the national price collection programs with the ICP so as to ensure the computation of PPP on a regular basis at the least cost way possible.  


The ICP has hitherto been a program of comparing real incomes across nations at the level of GDP and its various sub aggregates.  It now seeks to expand the program to comparisons of various geographic regions and income groups within a country.  Specifically, it seeks to expand the comparison to comparing levels of poverty across regions and countries by computing poverty specific PPPs.


The purpose of the mission is to survey the situation on the ground in a sample of countries with a view to identifying gaps in national price collection programs and the requirements of ICP, and recommending a system of price collection that will bridge these gaps in a sustainable way with the least commitment of time and resources. 


The questionnaire below is designed to collect information that will assist the mission to make such recommendations.  Please prepare your response as faithfully as you can and provide supporting documents.  If the form below is inadequate, please prepare your response in separate sheets.  These will be discussed when the mission visits your country.

Country Name: ________________________

1. National price collection programs: which of the following do you have? 

Consumer price index


______

Wholesale price Index


______

Construction price index

______

Index of capital goods prices

______

Index of labor cost


______

Prices of essential goods

______

Prices for GDP deflator

______

Others
(please name them)

______

2. The Consumer Price Index (CPI):

a. Responsibility:  Which government agency compiles and publishes CPI – The Department of Statistics, Central Bank or other organization? ____________ ______________________________________________________________

b.
Coverage:  Is the CPI National  _____ or Regional such as capital city  _____?  If regional, please name the regions. _________________________________________________________________

Does it cover all income groups _____or specific income groups such as blue-collar workers____? If specific income groups, please name the groups. _________________________________ _____________________________.

c.
Items covered, and frequency of price collection and publication:

Please provide a list of items priced.  Indicate which items are priced daily, weekly, monthly, quarterly, semi-annually or annually.

How often are the indices published?  Which indices are published when?  Do you publish average prices, e.g., of essential commodities?  What are the publications? Please list and provide a set of these publications.

d. Specifications: How are the items identified in the field?  Do you have a list of specifications?  If so, please provide a copy of the list of specifications.  Is the specification priced universally in all outlets or is it changed from outlet to outlet?  Are these changes documented?  If so, please provide a sample of the documentation.

e. Sample frame:  What is the basis for selecting the items, selecting the centers or selecting outlets within each center?  

f. Process of compilation:  How is the price collection organized?  Who actually collects the prices?  Are there permanent regional offices with permanent price collectors? What kinds of devices are used for price collection? How are the prices transmitted from the field to the centers and to the national headquarters? Do you have access to computers to process the data? What is the elapsed time at each stage -- from price collection to various publications? 

g. Weighting scheme:  How did you develop the weights for aggregating items into various subheadings and the total? Are these based on any survey of consumer expenditure, family budget or food balance sheet or whatever?  In what year was the survey, which provides the weights, was conducted?  ________.  Has there been any more recent survey?  If so when, and why is it not used to update the weights? 
h. Use of CPI.  How is the CPI used in a policy relevant way, public or private, such as cost of living adjustment to salaries, pensions, welfare payments, etc.?

i. Process of review and update: What is the process of changing the coverage, items list, specifications, sample frame or weighting scheme? When was the last time the CPI was reviewed and overhauled, if at all? If changes in coverage, items list, specifications, sample frame or weights need to be adjusted to harmonize CPI with ICP, how can this be done?

3.
The Wholesale Price Index (WPI) and all other indices that you compile.  Please provide information as outlined in sub items a through i under CPI above (responsibility, coverage, items covered and frequency of price collection and publication, specifications, sample frame, process of compilation, weighting scheme, uses, and the process of review and update).  

� See “International Comparison Programme (2003): Plans for a new round and progress report on the preparatory work”, paper presented by World Bank at the ESCAP Working Group of Statistical Experts, Twelfth Session, 27-30 November, Bangkok.


� Sultan Ahmad, Short-cut methods of international comparisons of real product and purchasing power of currencies, Ph. D. dissertation at the University of Pennsylvania, 1978; Sultan Ahmad and John O’Connor, “Harmonization of work on prices among national accounting, CPI and ICP”, Statistical Journal of the United Nations Economic Commission for Europe, 9(4), 1992, pp.315-324.  


�D. S. Prasada Rao, “Integration of CPI and ICP: Methodological issues, feasibility and recommendations”, paper presented at the Joint World Bank-OECD seminar on Purchasing Power Parity: Recent Advances in Methods and Application, 30 January- 2 February, 2001, Washington, DC.; Alan Heston, “Directions for improving the quality and usefulness of prices collected for commodities and priced services on PPP estimation”, University of Pennsylvania, July 2001. 


� See Sultan Ahmad, “International Comparison of Incomes: Why Should One Bother Using PPP Conversion?”, (World Bank: DECDG, July 1997) for a more detailed treatment of the topic. 


 


� Jacob Ryten, Report on the Evaluation of the International Comparison Programme, E/CN.3/99/8, United Nations, 1999; Ian Castles, Review of the OECD-Eurostat PPP Program, STD/PPP (95),5, OECD, Paris, 1997.


� Michael Ward, “Price level comparisons and the calculation of annual national average prices”, ICP Conference, Bellagio Conference Center, 24-28 September 1984.


� Robert Summers, “International comparisons with incomplete data”, Review of Income and Wealth (March 1973), pp. 1-16; Irving Kravis, et.al., A system of international comparisons of gross product and purchasing power, (Baltimore, London: Johns Hopkins University press for World Bank), chapter 5, pp.54-65.


� See Heston, op.cit.; M. Kokoksy, B. Moulton and D. Zieschang, “Interarea price comparisons for heterogeneous goods and several levels of aggregation” in International and Interarea comparisons of income, output and prices, A. Heston and R. Lipsey editors, NBER, Studies in Income and Wealth, Vol. 61, University of Chicago Press, 1999.
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