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Summary

 The foundation of international and inter-area estimates of purchasing power at a point in time is a set of item price comparisons that hold constant as many factors determining price as possible.  This paper reviews past practice and principles of these item price comparisons suggesting that it is time to fundamentally rethink our notion of item, item matching, national average prices, the potato is a potato rule, and other aspects of item choice and pricing. An Annex discusses item selection in a larger perspective and suggests that extent of overlap of items within basic headings between pairs of countries deserves consideration as a possible basis of chaining.  One option proposed as a complement to traditional matching of item prices is to use hedonic price estimation as much as possible as a way to better utilize existing regularly collected national prices.  Hedonic estimation is also advocated as a way to allow countries to simplify collection of additional prices without the necessity of exact matching of item characteristics.  An illustration is provided of how this might be carried out using data of several items in a large number of divisions of Sao Paulo, Brazil. 

Introduction


International comparisons of purchasing power parities (PPPs) and real product have two essential data requirements, expenditure detail on the components of GDP and price parities at the detail heading level of expenditures, which permit conversion of the expenditures to a quantity or volume measure.  The price parities are in turn developed from detailed item price comparisons, the focus of this report.  Many countries normally collect through family expenditure surveys or commodity flow analysis a significant part of the expenditure data required for a benchmark comparisons of the United Nations International Comparison Programme (ICP).  However, the price data that underlie the basic heading ICP parities are not part of the normal survey operations of country statistical offices.


This point may seem paradoxical since most countries use significant resources to collect price information for their time to time indexes, notably the consumer and wholesale or producers price indexes.  However, one can compute these temporal indexes using price observations for the same item in the same outlet; it is not necessary that items be the same across outlets within a city, a region or a country, nor that anyone but the price collector know the exact item that is being priced in an outlet.  Most countries do have general to exact descriptions of the items they price, and often try to price the same type of item across most outlets, but few countries use these data to compute average prices for regions or the nation.


In most ICP type price comparisons the approach has been to provide countries with a list of detailed specifications of goods and services from which they are to choose only those items to price that are characteristic of their countries.  This may be termed the matching approach and it has a strong intuitive appeal.  In a review of the ICP for the United Nations Statistical Division, Jacob Ryten has presented a number of criticisms of the actual application of this method.  The first part of this report reviews the matching approach including the Ryten critque and discusses ways in which in might be modified to better serve the interests of participating countries, and to increase the usefulness of future ICP rounds.


In the second part of the report the operational aspects of price collection are discussed.  A particular focus of this section is the involvement of participating countries in the exercise.  This includes improving the price collection within countries for national purposes, as well as for international price comparisons.  In this discussion the issue of transparency is raised.  Many of the criticisms of the past implementation of the ICP by countries and by the Ryten Report (1998) point out that once countries submit prices the processing becomes a black box for them.  This is an important issue that is also taken up below.


The third part of the report deals with alternative approaches to price collection, processing, and estimation of purchasing power parities for basic headings.  The main focus of this section is to ask whether use of hedonic estimation of parities might be carried out for a broader number of basic headings than has been typical of previous ICP benchmark comparisons.  As part of this discussion the work of Kokoski, Cardiff and Moulton (1994), Kokoski, Moulton, and Zieschang (1999)  and Heravi, Heston and Silver (2001) on hedonic estimation of heading parities is also discussed.  An illustration is presented that uses regularly collected data for the CPI in Sao Paulo for a few items to illustrate how hedonic estimation might be applied to fairly mundane items like chicken and milk. This illustration is also intended to make clear that traditional matching and hedonic estimation are really complementary ways of making quality price comparisons.  The concluding section presents a proposal for organizing price collection for developing countries in the next ICP round that may appear a radical departure from past practice.  However, the sentiment at a   recent session at Brookings that was discussing the role of traditional matching and hedonics in estimating CPIs was not whether one or the other should be used, but how hedonics should be used along with traditional matching.  It is in this spirit that the present proposal is offered.  And happily Mick Silver (with his colleague Saed Heravi) and Jack Triplett, who have been missionaries in this cause with respect to time to time indexes, are also now making contributions to spatial comparisons are also making presentations at this conference. What is being proposed may appear a departure in method, but it does try to meet many of the objections to existing practice and tries to provide national statistical offices with a direct involvement in the work and potential applications to national problems.

Part I:  The Matching Approach

The first section below describes the typical practice of price collection in previous phases of the ICP as it would apply to developing countries in various parts of the world.  The methods used by the EU and OECD are more extensive and in the case of the EU require more resources than are typically available for ICP comparisons in developing countries.  The second section takes up criticisms of past practice from the standpoint of both regional coordination and national statistical offices. The third section takes up a related issue, namely the geographical coverage and the concept of national average prices.  An Annex sets out a framework for thinking about some aspects of item selection that build upon temporal indexes.

Section 1: Core Commodities and the Matching Approach


During the 1985 and 1993 benchmark comparisons the approach to matching items was to work with both a core list as well a regional specific items. In its discussion, the UNICP Handbook (1992, p.25) describes the core list as follows:

“The core commodity is a list of goods and services that in the experience of ICP countries, have been found to be common across large numbers of countries in all regions of the world.  It is necessary that some countries in all regions provide enough prices from the core commodity list to provide coverage for all basic headings to permit for linking of comparisons between each regional or other grouping of ICP countries.”  

The organization of the ICP since Phase III divides countries into regional groups that agree on a common set of specifications for which at least one item can be priced in at least two countries in the group.  Usually countries in a region choose items from the core list that are characteristic of some countries in the region and then specify a set of non-core items that are important for some countries in the region.  Typically a meeting is held of the countries within a region like ESCAP, and decisions are reached on the additional items and a final list is drawn up.  


In choosing items to price there are tradeoffs.  The UN Handboook (p.30) sets this out.

“One principle of item selection is that has been generally accepted, if not precisely defined, is that specifications priced by a given country should be sufficiently typical (characteristic) for the country.  Pricing uncharacteristic items (i.e. goods or services which, though they exist in a given country, are not important in expenditure budgets and/or are not widely available in outlets for such items), is to be avoided.   Items not commonly consumed may have very high prices (and, just because they are so high, the given product is purchased in a very small quan​tity, thus, it is uncharacteristic) and judged not important to price.


The principle of choosing characteristic products often comes into conflict with the second principle of choosing identical products.  This is perhaps the most important issue in price selection.  Often a specification can be associated with a brand name so that identity of product can be assumed…However, if a brand name is found in a country but is not commonly consumed, then it may poorly represent that basic heading.  This conflict between how identical and how characteristic is a product will be less important in a homogeneous group of countries like the EC where brand names can be part of the specification.  However, when comparisons are made for core commodities throughout the world, it is often necessary to tradeoff identity to make sure that items are characteristic of the purchases of a country in a basic heading.”


The quality of the comparisons will depend on how well this trade-off is made in participating countries.  Ryten (1998,sec 6.15)) has noted that little written guidance has been provided for countries on exactly how this should be done, which may reflect the fact that we really do not have theory of sampling price ratios across space.  How well this tradeoff is made will depend on the motivation of price collectors in the countries to seriously consider these issues and the interactions they have had with the regional coordinators.


Once the list is chosen a timetable is then established for countries to submit their prices to a regional center.  If possible a regional coordinator will visit countries to make clear that the outlet types and specifications being priced are clear to those actually collecting prices in the countries.  The form in which these prices are typically requested is a national average price for a particular specification and the submission form usually provides the item code, the price, the units and comments on any departures from the specification.  Although the country may have collected a number of price observations on a specification, usually one price average per specification is requested and provided.  The editing process in a regional center, like Bangkok, then begins.  If there are no questions for the country during the editing, then this may be the end of interactions between the regional center and the country until the preliminary results of the comparison are available.  This lack of continuous interaction is a serious drawback to the way comparisons have been carried out in the past from the standpoint of participating countries.  This is discussed further in the following section. 

Section 2: Some Limitations of Past Practice


The process described above has served the interests of international organizations to the extent that a significant number of benchmark ICP comparisons have been accomplished. However, country involvement has not been satisfactory.   A major criticism is that for the countries, the ICP prices are an extra work burden, even if there is some compensation.  It has not been integrated with routine price collection, so for each benchmark study, countries must gear up an apparatus to deal with the international organizations and to supply the data needs, particularly the prices.


Moreover, the regional coordinators are not well served by past practice in terms of the quality of the work.  Often countries feel they are finished with their work when they have submitted their prices and are slow to respond or simply do not respond to editing questions.  This is often because the editing is done months after the submission, and if national offices have hired special staff to do the collection, they are no longer available to answer questions.  This process could clearly be improved and one excellent suggestion of Ryten (1998, Sec. 10.2)) is that there be a help desk at a regional center to which national offices would be linked electronically so that questions could be cleared up as they arose after a day in the field.  This suggestion is taken up in Part II of this report.


The ICP has been aware from the start that it would desirable to link the efforts of price collection for the ICP with price collection efforts that countries routinely carry out.  In a few instances there has been a direct use of the specifications of the ICP in country use.  For example, the producers durable specifications have been used by Pakistan for its wholesale price index, and in Africa a number of countries have adopted some consumer specifications  But most efforts have gone the other way, namely attempts to adapt country prices to the specifications of the ICP.  Thus far, merging the two sets of price requirements is a goal yet to be realized.


Does one size fit all?   It takes a certain total income in poor countries in order for middle and upper income groups to provide a large and competitive market for upper end products.  Such countries can supply most of the ICP price requirements without pricing non-characteristic goods.  However, this is not true in many poor countries with relatively small populations.  Many of these countries have found the ICP pricing requirements daunting.  Should there be a reduced information version of the price list to better accommodate such countries?  Research has been carried out on this issue by Ahmad (1980), OECD (2001) and in practice by the World Bank in the 1993 round of ICP.  A conclusion of the OECD was that selective reduction in the number of items priced and in the number of basic headings could be carried out with great loss in precision; in evaluating this finding, it must be remembered that at present the OECD countries make much more detailed comparisons than other world regions. Further consideration of this point will be taken up in Part III. 

Section 3: National Average Price


Use of national average prices has been a key notion of the ICP framework but it is a concept that deserves re-examination, along with a related working rule developed early in the ICP, namely a potato is a potato.   The potato is a potato rule says that whether purchased in a village market or a gourmet grocery, the goal is to compare the weighted average price of a kg of potatoes in each country.   In the late 1960s when the ICP methods were developed, it was important to have a framework that would permit comparisons, and at the time the national average price seemed a reasonable concept.
  Two types of criticism of the potato is a potato rule and the concept of national average price deserve discussion.


In his evaluation, Ryten (1998, sec. 7.3) has discussed several dilemmas facing future ICP work of which one is geographical coverage.  In our potato is a potato rule, what if 90% of the potatoes are purchased in rural markets and 10% in supermarkets in one country, and in another country, the ratios are reversed.  Does it make sense to compute a national average price?
  What advice should countries be given as to where to price, how to average prices across outlets and the like?  While countries may have a method in place for their CPI, it is unlikely it can be replicated for items priced especially for the ICP.  In the past these decisions have usually been taken in an ad hoc manner by the national statistical office, sometimes in consultation with regional coordinators.  So the first criticism is that methods of treating prices collected in different regions of a country are not clearly set out in any UN document, nor is past practice transparent. 


A second criticism is that by going to a national average price, much of the underlying data of national interest are lost.  If we know the quantity weights associated prices from rural outdoor markets, small shops, and supermarkets in various regions of a country, for example, we can calculate appropriate national average prices.  But if we have these weights it would be more informative to treat each of these as a separate influence on the price of each of these types of outlets.  For example, calculating average prices by type of outlet, region, and size of market would permit countries to compute price indexes by location within their country. The mechanics of this approach and some other advantages are developed further in Parts II and III below.

Part II: Operational Aspects of Price Collection

Two topics are covered in this section.  The first examines the suggestion of Ryten for developing a help desk to facilitate interaction between price collection agents and regional coordinators.  There are several implications of this suggestion worth examining, including the confidentiality of the price information.  The second topic is related to the first and deals with the use of handheld electronic devices that would facilitate collection, editing and coordination of price collection.  The increased capability of portable electronic devices is a potential that needs to be examined.

Section 1: A Help Desk


Ryten (1998, sec. 10.2) provides a description of a help desk.  

“The help desk is no more than an electronic network that allows someone at the entry point to put the questioner in touch with the best available expertise on whatever caused the question. For example, if the expert in Utopia is concerned that prices for commodity a may be out of line with those reported by his counterparts in country Ucronia, there is a telephone number or an e-mail address (preferably the latter) that will allow this kind of concern to routed to the right place.  The reason why these inquiries should go through a clearinghouse rather than being dealt with bilaterally is so that there is trace of all concerns manifested during the collection and editing stages of a Phase.  Right now there is none.  But without documentation there is no feedback for subsequent phases.”

The quote is given in full because there are several elements that enter into the proposal.  The method of communication is discussed in Section 2.   


One important idea is that the help desk not simply respond to queries but also archive them so that as problems recur there will be an electronic trail.  Even if the archive only indexed the questions by item code it would be quite informative for future work.  Early in the ICP there were central places where all questions were sent, and at that time it was usually correspondence that was filed by country, and sometimes also by broad expenditure category in both New York and Philadelphia; however, these were never collated.  With regional comparisons becoming the organizational mode after 1975, the extent of interaction and archiving has depended on the initiative and resources of the regional coordinating group.  And at the level of world comparisons there has been no attempt to systematically archive country questions from the different regions in a central place.  However, the EU and OECD have usually been current in their benchmark comparisons and are able to hold more frequent meetings allowing them to incorporate changes resulting from problem areas in earlier benchmarks.  Finally a great many questions arising in past phases have been recorded in the minutes of meetings reviewing the results.  Although these accounts were not systematically collated nor exhaustive, they often did result in changes to specifications or procedures in subsequent rounds.


In Ryten’s example, one country is concerned with whether the price of an item is in line with that in another country.  This in turn raises two other issues.  First, often a question from a country will make clear that there are some aspects of the specification that are unclear.  If this is the case then a help desk can immediately clarify this for all countries.  So this is another reason why a regional or world help desk would be the logical clearinghouse for questions.  And second, how does the help desk know how to respond to questions like Ryten poses?  Ryten (1998, sec. 10.2) suggests that the help desk route questions to experts if need be, record responses, and check whether the question has previously arisen.  This seems a useful set of tasks.  However, often it is not possible to judge whether the price about which a country has a question is a likely mistake by only looking at the price in another country.


The reason for this is that prices will differ because the overall price levels differ and because relative prices differ. In early Phases  of the ICP editing programs were used that allowed one to look at both these influences on individual prices.  Each price was expressed in a common currency at exchange rates and each basic heading parity was expressed relative to the average for the country. However, this presumes that all prices are available for all countries at the time of editing, which is in direct conflict with the goal of providing immediate feedback to questions from countries.  One way out of this dilemma is to have information available from past benchmarks that might guide the help desk and the countries. For example, one can have available the average prices, in say US$, from a CPD estimate from an earlier survey.  This might be 1996.  They could be updated to 2002 by the US CPI and provide a basis for what relative prices might be in 2002.  A country with a question about a particular item would immediately know from its own calculation or through the help desk how its $ price compared with an average for a number of countries.


A help desk seems like a useful approach development of an interactive website with a chat space where countries can see the questions that other countries are asking and the responses they are receiving would be useful.  One obvious extension of the website would be to put up the prices and expenditures of the participating countries in a region at a website to which each country would have access.  This has not been done in the past because many countries have put confidentiality restrictions on the prices they provide to international organizations.  If we accept that confidentiality remains an issue, there may still be possibilities for making the item pricing more transparent to participating countries and other users.  This issue is also explored in the next section.

Section II: Electronic Price Collection


A study done for Eurostat (2000) on the use of handheld computers for price collection is based mainly on responses of countries, not private firms, like Federal Express.  At the time of the study carried out by the Statistical Offices of Finland and the U.K., 6 of 23 countries surveyed used hand held devices, and 10 were planning to adopt them in the near future for CPI purposes.
  Is this a technology that should be considered for future ICP rounds?  That is the first issue addressed in this section and it is answered positively.  The remainder of the section explores some of the implications of using this technology for how the actual data collection is carried out.


Some advantages of handheld technology that countries list as most important are “interactive data validation, improved timeliness, reduction of manual tasks and avoidance of transcription errors.” (Eurostat, 2000, p. 9-10)  While these are important for countries that have their system for collecting CPI prices in place, countries also reported other advantages that are likely to be more important for ICP work.  Two of these additional advantages are “greater standardization” and “potential to collect more detailed item descriptions to assist in product replacement and quality adjustment.”  Before developing this point, let us look at the disadvantages.

Countries clearly saw a disadvantage in the cost of the equipment and the software development costs were seen as the two principal deterrents.
  In the case of the ICP these costs may well be borne by the regional or central coordinators, so this should not be a major disadvantage for participating countries.

How might such handheld devices be used in the framework of the ICP? First, there would need to be a set of variables in addition to item code associated with each price entered at the time of collection.  At a minimum these would include the date, location within the country (or GPS), perhaps income group of the location, type of outlet, and then item details like unit, brand, capacity or other relevant variables.   At the end of the day or collection period the data would be transferred to the central office and entered into a tableau of price observations on various items.  The national office would be able to check on observations and raise questions with collectors using observations from other locations as an initial basis for judging outliers.  The regional coordinators could be included in this part of the editing in several ways. The regional office or center might have non-editing access to the national website, or the data might also be sent on to a regional center for purposes or raising editing questions.  These details of the system of price archiving would probably depend on confidentiality considerations that may vary across world regions.   Assuming there are restrictions on access, there are several scenarios that are discussed in Part III below.

Are hand-held computers essential for this framework?  The answer is no since checklists of characteristics of items can be as easily entered by hand as by computer.  Checklists of course must be entered or scanned to be used in the next stage of processing.  However, this is not a major obstacle to the use of checklists.

Further as a practical matter there are some advantages to checklists in some countries.  In our examples below we have used data from Fundacao Instituto de Pesquisas Economicas (FIPE) in Sao Paulo that regularly collects prices.  FIPE has experimented with the use of hand-held computers and have chosen not to use them.  Their principal reason is that some collectors are reluctant to use them for fear that they would be hurt by thieves who would steal them for resale.  So FIPE uses a checklist approach in collecting at least as much detail on the items priced as one would want in any international comparison.
Part III: A Framework for Estimating Price Parities

Section 1 suggests a framework in which prices might be collected and analyzed.  Thus far this approach has been mainly implemented in affluent countries, but it could also be adapted to use in developing countries.  Section 2 discusses the particular application of this framework that might be used by benchmark countries in the next ICP round.  The one size fits all question is also discussed as an issue in applying the system being proposed.  Further, the way this system complements matching of items will be discussed further below.

Section 1: The Hedonic Approach


We begin with a discussion of the BLS experiments for the United States. The framework of the CPI that BLS has developed clearly lends itself to a hedonic approach as illustrated in the work of Kokoski, Cardiff and Moulton (1994) and of Kokoski, Moulton and Zieschang (1999).  The sampling frame provides outlets at which the price collector checks off for each entry level item (ELI) the outlet, and the size, package and other information about the volume seller within the ELI as indicated by an outlet employee.  When this framework was adopted by BLS in the 1970s it seemed not to lend itself to place to place comparisons because collectors were not asked to price the same item in different outlets.

In fact, Kokoski, et al began experimenting with the hedonic approach, that was also part of the early ICP work, namely the Country Product Dummy method (CPD) developed by Robert Summers (1973).  The version that Summers used was a very straightforward hedonic regression model akin to those used for temporal studies (Griliches, 1990, Triplett, 1990, Berndt, 1995). In (1) below for j = 1,2,...,m countries, i = 1,2,…n items in a basic heading, and  pij is the price of item i in country j, and єij  is the error term.   The prices are regressed against the two sets of dummy-variables: one set contains a dummy variable, Dj for each country other than the numeraire country (country 1), and the second set with a dummy for each item specification, zi. 
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The transitive parities, (js, are the logarithm of the estimated country parity for the heading relative to the numeraire country.  The item coefficients, the βis, are the logarithms of the estimates of the average item price in the currency of the numeraire country (which could also be a regional currency).

The CPD method in effect produces an estimated complete price matrix for a basic heading, and the country parities are the geometric means of the ratios of country prices to those estimated for the numeraire country.  The estimated average prices given above, the βis, are of considerable interest in themselves since they are estimates of the average price for each specification in the currency of the numeraire country across the group of countries They may also be used to link a country that did not participate in the benchmark comparison to an existing ICP study. This exercise was carried out as a non-official research exercise for Taiwan based on the CDP average of 20 core country prices from the 1980 benchmark. (Yotopolous and Lin, 1993).  

The innovation of Kokoski and colleagues was to apply this data to estimating internal price parities by BLS city using the entry level item (ELI) characteristics of the prices being collected.  The basic idea was similar to the CPD procedure.  We may not be able to match the specific apple(s) priced in Philadelphia with those priced in Los Angeles.  But across all the BLS cities so long as there is overlap of specific apples priced in some cities then a parity can be obtained for all apples between any pair of cities.  If Apples is the basic heading, and price per kg is the unit, then for each price observation of a collector in the ELI, Apples, there would be a code for outlet type, city, and dummies for Fuji, Rome, Granny Smith, Delicious, McIntosh, etc.  In the CPD equation, the βis would provide an average price per kg for types of apples, and the (js yield the price level of apples in each city.

The application of this hedonic framework that is proposed is set out in  (2) below.  In this application j may refer to countries as in the CPD method.  However, we will follow the BLS formulation and also allow j to refer to regions within a country in the discussion below. 
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However, in equation (2) this case k refers to an item that has k = 1… k1,…K characteristics.  In the CPD equation (1) there was no intercept, and each 
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 was the price of the item.  In (2), 
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 is the log of the price of the base item, which it may be easiest to illustrate with an example.  Suppose we have a basic heading, laundry soaps, that includes 3 items, powdered detergent, liquid detergent, and bar soap.    The table below illustrates the framework.  The 
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s have been broken into two groups, those for k = 1,2,…k1, and those for k = k1+ 1,…K.   The first group of zkjs are termed market characteristics and will pertain to most basic headings and items. These characteristics basically describe  where the item is sold, hence the term market characteristic.
  These market characteristics would be common across regions of a country as well as across countries.  However, countries may not be able to associate all market characteristics with each price, an important issue to be taken up in the next section. 

Illustrative Basic Heading of Laundry Soaps


Market Characteristic Variables 
Item Characteristic Variables



zk, k = 1…k1


zk, k = k1 + 1,…K

a) Outlet Type



a) Item

1. Open Market

 

1. Detergent Powder

2. Small Shop or Stall


2. Liquid Detergent

3. Specialty Shop


  
3. Bar Soap

4. Supermarket


b) Unit Size (Continuous)

b) Location




c) Brand


1. Rural



 
1. National


2. Urban Poor


 
2. Local


3. Urban Middle-Upper

 
3. Store


The second group of zkjs are termed item characteristics.  They include the items within the heading, in this case the three types of laundry soap, and characteristics associated with these items, like unit size and brand.  The intercept 
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, will apply to one combination of characteristics, say, a national brand in a small shop in a poor urban neighbor hood.
  The remaining 
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s simply modify the item coefficients to show the estimated price for different unit sizes, and other brands, outlets and locations.
   Finally the 
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s are the heading parity that would convert the price from an arbitrary base region of the country to that of the region of interest.   To obtain a national average price for a particular brand and size of soap, one would need the appropriate weights by region, outlet type, and location.


Countries that can provide prices within this framework will be able to directly use the results for national statistical purposes.  For example, the 
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s are regional price levels for each basic headings.  One use would be to aggregate the 
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s over all headings to estimate regional price levels for aggregate consumption.  If one can isolate prices in poor urban neighborhoods and/or rural areas it is possible to use this information to develop PPPs related to the poor or to the rural population.  

Needless to say, not all countries will have adequate data base from their regular price collection to undertake such an exercise.  However, this is precisely where the complementarity between hedonic estimation and matching is very strong.  To illustrate this, in the next section an illustration is provided based on regular price collection in Sao Paulo as to how the estimation might look.  This is followed by a discussion of the overall framework for implementation of price comparisons and how to include countries with more limited price data.

Section 2:  Illustrative Hedonic Estimates for Sao Paulo

The Fundacao Instituto de Pesquisas Economicas (FIPE) regularly estimates a consumer price index for Sao Paulo, as do several other institutions in Brazil.  This survey covers about a large number of shopping districts of the city covering a range of outlets, brands and varieties of goods and services.  Professor Heron Carmo, Director of the CPI for FIPE was kind enough to provide illustrative prices for several items that could be readily collated from the December 2001 survey.  The three items were chicken, milk and shampoo, and initially they will be treated individually as though they were basic headings, though in practice they might simply be one item within a heading.  For all three items there are market characteristics, namely type of outlet and district of Sao Paulo where the prices are collected.  For milk and shampoo there are also item characteristics so that these data may be used in the estimation of all three aspects of the relationship set out in (2) above.


Some characteristics of the items are given below in Table 3.  The number of observations is quite respectable for all three items as one would expect for one of the largest cities in the world.  In addition to the number of observations, Table 3 provides the mean of the log of the price for each item and one measure of the variability of prices, the coefficient of variation.  The large variation in milk prices is about equally due to the type of outlet and the type of milk.  In the case of milk there are long-life milks, skim milk and various brands that contribute to 

Table 3

Descriptive Information about the 3 Items

Item


 Chicken

Milk

Shampoo

  Unit


    kg.


liter

.2 - .5 liters

Characteristic

1. Observations

   283


524

   651

2. Mean (ln)


  .706


.163

  1.137

3. CV in %


23.1

       106.9

  17.0

4. Outlets

  a. Supermarket

X


X

   X

  b. Aviary


X



  

  c. Butchers

X     


 

  d. Open Market

X

  e. Bulk Stores

X

  f. Drug Store






   X

 g. Bakery





X

5. Number of Brands, 

   types and units

  1


10

  6

6. Number of Districts
54


53

54

the surprising variation in price compared to the other items.


Table 4 presents the results of the estimated equations for the three items.
  As often happens there were data complications that limited the range of variation that could be explored; for example, shampoo is sold door to door but there was only one observation and it was also the only observation on that brand.  However, the results are still suggestive.  For each item a base price in a supermarket is provided for the average of the 54 districts of Sao Paulo, and for a particular brand as is appropriate for milk and shampoo.  Some remarks will be made about the districts below.  In Table 4, the factors to modify the base price are indicated for the highest and lowest districts for that item, and for the different outlets, and for milk and shampoo the different brands.  

Outlets

For illustration, for chicken the outlet type varies from 12% above supermarkets for butchers to 31% for open markets.  In Sao Paulo the open markets are often weekly in a neighborhood and are created by closing off a street.  These markets are thought to provide very fresh goods, so the interpretation of this result would be quite different than one might expect of an open market in a rural area, where lower prices are expected.   This immediately suggests the caution that must be used in taking terms like open market, which may mean the same thing for the 16 million residents of Sao Paulo, but may mean something else in other parts of Brazil and in other countries.  Likewise the term bulk market (sacolao), which are Sam’s Club type operations may have special meaning for Sao Paulo that may not translate well in other countries, though they are common enough in urban areas of Brazil. Usually bulk markets are in more affluent locations with ample parking that in addition to clothing and the like, offer very good prices on bulk purchases of preserved goods, but not necessarily on fresh produce.  


So for chicken it would be possible to link prices in other locations within and outside of Brazil for supermarkets, and smaller meat and poultry outlets.  The estimates in Table 4 suggest this is warranted, in that the latter command a statistically and economically significant premium.   Suppose that these price differentials by outlet and geographic location are slow to change, the view that I support and probably took from Michael Ward.  Then it may not be necessary to estimate these outlet premiums very often.  In fact the EU assumes this kind of stability in the way in which they move from cities of price collection to national average prices.

Item and Market Chacteristics


Table 4 then provides the type of information that some countries will be able to provide for some urban centers at least.  Taking milk as an example, the Sao Paulo sample provides parameters that have 106 market cells (2 outlets and 53 districts, and 10 item characteristics, a potential of 1060 cells.  However, most likely the within country data at the level of detail of districts of Sao Paulo will at most be relevant within Brazil, not for international comparisons.  If this sample clearly had rural and urban areas, or the Sao Paulo districts could be clearly separated by economic/social class, then one might want to consider the district estimates individually. 

Unit of Purchase


Shampoo illustrates the advantage of hedonic methods for dealing with size of purchase.  We have the same brand, Monange, where the estimated prices for 200 ml and 350 ml sizes derived from Table 4 are 2.12 and 3.21 Reals.  The price rises 52% while the volume goes up by 75%, the expected direction.  In adjustments in traditional matching exercises, the non-linear adjustment must be made and often is done with great care, and sometimes not.  But the advantage of the hedonic approach is that adjustment becomes a by-product of the estimation, so is relatively simple to carry out.  In the case of shampoo, there are not overlapping brands for 350 and 500 ml sizes, so the hedonic approach in this case does not yield an unambiguous unit adjustment over all sizes.

Hedonic Estimates and Matching


Another point that emerges from Table 4 is the wide variety of prices that are observed for what is thought to be a fairly homogeneous item, namely a liter of milk.  The advantage of the rich variety of data for Sao Paulo is that it would permit countries with only one or two varieties of milk to easily find a match with a Brazilian price.  Note too that matching is an important aspect of this exercise, namely identifying the cell of Sao Paulo prices that appears closest to the available prices in a country with a smaller base of prices.  I would argue this may be a more fruitful way to incorporate into benchmark comparisons countries with limited data than requesting them to try to match particular specifications. Countries with a smaller price collection framework would then be trying to provide a price(s) for the item.  In this they would have a specification, and price determining characteristics for the item such as provided in Table 4.   Based upon this information, a country can then decide if it has matches for any of the cells for a particular item.


Analysis of variance suggests there is a statistically significant district effect for all three items, but it is small compared to the outlet effect, and the effect is weakest for shampoo.  The price in the highest district is 52% above the lowest for chicken, 30% for milk and 23% for shampoo.  So it certainly makes sense to take district into account, if for no other reason than to sharpen the estimates of the other parameters.  But it is also clear that in Sao Paulo there is no simple pattern to price levels across the districts, because even areas considered posh are quite heterogeneous with respect social-economic groups. The sort of segregation and price differences that Kunreuther (1973) found for New Haven is not evident at the district level in Sao Paulo.

One final point about the exercise is the ambiguity of our vocabulary with respect to what is an item.  For the purpose of time to time indexes any of the 20 cells of milk type and outlet would suffice to obtain a price relative from t-l to t for milk.  In place to place comparisons based on matching, it is likely that several, but not all 20 of the cells would be specified.  However, for most practical purposes the item is milk.  Where there are many price-determining characteristics it may be useful to consider the item any of the possible combinations of the market and item characteristics.  As the ICP evolved, the level of the basic heading expenditures was that, below which there were no expenditure weights. (The important-not important weighting system of the EU for items within headings is discussed in the Annex.)   From the standpoint of incorporating countries with limited price and expenditure data, attention needs to be given to how to weight items, especially when some countries do have weights and others do not. 

Section 3: Implementation Problems for a Hedonic Framework

The simulation offered in Table 4 is intended to suggest how an exercise as proposed might actually be implemented.  If data of the type available for Sao Paulo were available for one or two countries in each region it would provide a clear basis for carrying out the proposal of this paper and probably also that of Michael Ward.  The sequence would first involve the countries of a region that have extensive price collection, like Brazil.  When edited prices become available then estimates of (2) for each basic heading would be made, either in the country or by the regional coordinating group.  That is the first step.


Step 2 is to generate a regional matrix from the prices generated from (2) for each country for different brands, locations, outlet types and unit sizes. Once these are available from the different countries in the region, a second stage hedonic regression can be estimated across countries.  This is step 3, and will provide estimates of country parities for each basic heading, the desired end..


For this discussion three groups of prices are considered.  The first are CPI prices as used in the exercise for Sao Paulo, the second are prices specially collected for the ICP in several areas of a country, and the third are capital or large city prices also specially collected.  CPIs are usually national, city specific, and in some cases distinguish consumers in rural areas or by some blue and white collar distinction.  To implement the framework of this paper it would be necessary to code existing prices according to a schema as in the soap table.  Whether this is feasible would depend on the existing price recording set-up in each country.  


One reason to try to better utilize CPI data is of course that it has already been collected.  Another reason is that outlets and locations have already been chosen, usually with a good reason, and they would permit utilization of a hedonic framework.  A reason that CPI prices have not been utilized more in CPI work is the same reason that the BLS faces in its ELI sampling frame.  A specification is often very general like a man’s shirt.  The type of shirt may vary from outlet to outlet so a country may not know if it can obtain an average price for a particular type of shirt.  But if prices of shirts can be used, so long as some market and item characteristics are known, then it becomes easier to utilize CPI prices.


Especially collected prices for the ICP are also simpler to handle if they can be processed within a hedonic framework.  It is not necessary, for example, to specify that detergent powder of a given size be the item collected.  The range of available washing items may be collected so long as market and item characteristics are recorded.  This saves time for collectors and also utilizes the potential of handheld computing devices.  


Often some ICP prices are specially collected in the capital or other large city of a country.  This practice may impart a bias (probably upward) in these prices.  Again, a hedonic framework allows one to code some of the market characteristics of these prices that may make their use less subject to criticism.  Most especially collected prices are in basic headings other than food, which is well covered in most CPIs.  This points up another feature of the framework we are advocating, namely that some countries may be able to provide adequate price information for some major headings and not others.  The hedonic framework would allow different basic headings to be handled differently.  For example, perhaps all countries in a region can provide enough information to estimate equation (2) for say the basic heading rice, and provide the regional center with information to estimate heading parities for all countries.  For another heading, perhaps only half the countries can provide adequate information. There is no problem in principle to handling this quite likely situation.


Some countries may come up short in providing information because they have limited capabilities to provide prices and perhaps expenditure detail of other countries in the region.  Neither of these problems need prevent countries from participating.  For example, if a country does not have enough price observations to estimate equation (2) for a basic heading, so long as it has some price observations for which market and item characteristics can be provided, then they may still be used.  This is because the regional estimates of (2) will provide coefficients that permit matching of a regional price with that provided by the country.  This technique may be used for some or all headings.  And as noted above it is also a way of linking in countries to a regional comparison when their price data becomes available later than other countries in the region.


Another related point about the framework is that it would allow pairs of countries to generate binary comparisons so long as one of the countries could provide equation (2) estimates for each basic heading. For example, India could probably provide data to estimate (2), but perhaps Nepal could not.  If it was desired to link Nepal to an ESCAP comparison through India, then it could be carried out in this way.  Note that such a binary comparison might be done for fewer basic headings than other ESCAP countries with probably no great loss of preciseness for aggregates like consumption.

Conclusion


In Part III a proposal is made for countries to provide their price data in a very different form than simply matching pre-chosen specifications.  This proposal is based in part on the observation that differences in outlet and region of pricing may be very important in price formation.  An admittedly limited study by Kunreuther (1973) showed how the poor paid more for food because prices were higher in stores in the neighborhoods where they lived and because they purchased smaller sized packages.  Rao (2000) reports a similar finding with respect to size of purchase in rural India, though not all research points in this direction.  However, even when just regional price differences are taken into account in the United States, Aten (1986) found for that the costs of the poverty bundle was 40% less in the Dakotas than in New York or San Francisco.  So differences in what we have termed market characteristics of prices are important to systematically take into account, and this is a reason is why the proposal in Part III is advocated.  While this proposal may appear a radical departure from past practice, it really is a more systematic method of matching prices with the same market and item characteristics than is usually done. And it is a system that can be carried out with paper and pencil collection using checklists, but also  blends very nicely with the improvements in electronic communication.
 


If this proposal has merit it might also be pursued on a limited basis. Some countries in a region could try to meet the data needs of equation (2), and others supply more limited price data.  Price data from Sao Paulo were used to simulate what might be found in countries with an extensive system of price collection.  Estimation of hedonic equations for 3 items, which had both item and market characteristics, were carried out.  The results suggest the feasibility of the approach.  Again if the proposal has merit it should also be because statistical offices can see national uses for the information on regional, rural-urban, and economic class differences in price levels within their country. Since hedonic techniques are increasingly being used, this is also a plus for this proposal.


We have argued that his approach is also complementary to traditional matching techniques.  However, the point of Silver and Heravi (2001) should also be emphasized, namely that if one restricts a comparison to matching items a lot or price information is not used.  And when consideration is given to the sampling error in the collection of prices for matching specifications, it seems desirable to use as much price information available as possible.


In the earlier parts of the paper some criticisms of previous ICP price collection practices were examined.  The suggestion for a help desk type of mechanism is one that certainly should be endorsed.  A strong case can also be made for making the collection framework in participating countries one that uses a checklist approach to obtaining characteristics of the items priced.  This appears to be a valuable direction of change in price collection as opposed to exact matching.  It is also a direction that can be carried out in countries either with traditional recording practices with paper or pencil or by use of hand-held computers. At present few poorer countries are in a position to develop the required software for handheld devices, nor is it necessary desirable if the devices are a desirable item to steal.  However, if the next round of the ICP can develop a software package that is flexible so that it can used for international price collection as well as national price collection based either on electronic or paper checklists, then it would be a plus for participating countries.  The help desk and price collection methods discussed in this paper are compatible with the hedonic framework advocated here, as well as traditional matching.  And both a help desk and a paper and pencil or electronic checklist approach should assist price collection for national purposes.

	
	
	
	Table 4
	
	
	
	

	
	Prices for Chicken, Milk and Shampoo for 
	Various Market and Item Characteristics

	
	
	
	
	
	
	
	

	Chicken
	n = 283
	R2 =.608
	
	Shampoo 
	n = 651
	R2 =.668
	

	
	Ratio of
	
	
	
	Ratio of
	
	

	
	Price to 
	Price per kg.
	
	Price to 
	Unit
	

	
	Base 
	Supermarket
	
	Base 
	Price
	

	
	Price   
	
	
	
	Price   
	Supermarket

	Base Price
	1.00
	1.96
	
	Babosa Marca
	1.00
	2.86
	

	
	
	
	
	per 500ml
	
	
	

	
	
	Other Prices
	
	
	
	

	  Vila Sonia
	1.15
	2.25
	highest
	District
	
	
	

	  Iguatemi
	0.76
	1.48
	lowest
	  Raposa Tavares 
	1.15
	3.29
	highest

	
	
	
	
	  Guuanases
	0.89
	2.55
	lowest

	Other Outlets
	
	
	
	
	
	
	

	  Butchers
	1.15
	2.24
	
	
	
	
	

	  Poultry Outlet
	1.31
	2.55
	
	Outlet
	
	
	

	  Open  Market
	1.34
	2.62
	
	  Drugstore
	1.00
	2.85
	

	  Bulk Market
	1.19
	2.33
	
	
	
	
	

	
	
	
	
	Brand
	
	
	

	Milk
	n = 524
	R2 =.797
	
	500 ml
	
	
	

	
	
	Milk per Liter
	  Palmolive
	1.23
	3.51
	

	
	
	Supermarket
	  Classico
	0.98
	2.80
	

	Base Price
	
	
	
	350 ml
	
	
	

	Type A Milk
	1.00
	1.57
	
	  Silk
	1.14
	3.25
	

	District
	
	
	
	  Monange
	1.12
	3.21
	

	  Raposa Tavares 
	1.10
	1.73
	highest
	200 ml
	
	
	

	  Vila Formosa
	0.86
	1.34
	lowest
	  Monange
	0.72
	2.07
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bakery-Padaria
	1.18
	1.86
	
	
	
	
	

	
	
	
	
	
	
	
	

	Other milk types
	
	
	
	
	
	

	  Skim
	
	
	
	
	
	
	

	  Special
	0.59
	0.93
	
	
	
	
	

	    Paulista
	0.68
	1.07
	
	
	
	
	

	    Pramalat
	0.65
	1.02
	
	
	
	
	

	Grade B milk
	
	
	
	
	
	
	

	  Special
	0.72
	1.13
	
	
	
	
	

	    Paulista
	0.82
	1.29
	
	
	
	
	

	    Pramalat
	0.81
	1.27
	
	
	
	
	

	Long Life Milk
	
	
	
	
	
	
	

	    Pramalat
	0.68
	1.06
	
	
	
	
	

	    Paulista
	0.71
	1.11
	
	
	
	
	

	    Leco
	0.69
	1.09
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� I would like to thank Michael Ward for discussions of the subject during the preparation of the 1980 benchmark and his ICP paper (1984) that stimulated my thinking along some of the lines developed in this paper. I have also benefited from comments by John Astin, Yonas Biru, Ed Dean, Yuri Dikhanov, Prasada Rao, David Roberts, and Micheal Ward on an earlier draft, and Bettina Aten for comments on both.  The usual caveats apply.


� In the past the United States has published average prices by city, but not for 25 years.  Pakistan has published average city prices for some goods, and Brazil has done this for a small number of products.  Japan has a 5 year survey by prefecture that covers many items, and Korea has a similar survey.  There are certainly other countries too, but the list is not long.


� Most of the points raised in this section are also covered by Ryten (1998) and have been made by others as well.


�  In drawing up these methods the views of Irving Kravis, who had participated with Milton Gilbert and others in the OEEC comparisons, and the views of individuals who had worked in the COMECOM comparisons of the USSR and Eastern Europe were influential.


�  My interpretation of the argument of Michael Ward (1984) in this context is as follows.  Ratios between prices at different types of outlets and in different regions are likely to be fairly stable, whereas the basis for knowing how to compute national average prices is much weaker. Therefore we would be better advised to work with ratios of prices for an item between two countries that are from similar regions and outlets, rather than ratios of estimated national average prices. 


� To be more explicit, item prices have been computed for the OECD for 1996 as part of a possible comparison with cities in China.  These could be moved forward to 2002 quite easily, or a 1999 set of CPDs for the OECD could be estimated for the purpose.


� The users were Australia, Belgium, Canada, Land Brandenburg in Germany, the U.K., and the U.S. for rents with plans to extend to all items.  The countries planning adoption include the Czech Republic, Denmark, Finland, France, Greece, Hungary, Israel, Japan, Russia and Sweden.


� Other transitional costs related primarily to resistance to change by collectors.  It is difficult to judge whether this would be important for ICP use since hopefully collectors would be learning a technology that would be of use for national statistical purposes.


� Some market characteristics may not affect prices of items like postal rates, which typically are the same throughout a country.


� The grouping of items versus other characteristics is somewhat arbitrary.  For example, one might treat different sizes of detergents as separate items versus continuously as in this illustration.


� This formulation assumes that say the outlet price differential is the same for all items within a basic heading.  One could try to estimate separate coefficients for all combinations (Detergent powder in an open market, in a Small Shop, etc.), and with many observations it would certainly be worth exploring.  In Heravi, Heston and Silver (2001), which used scanner data on TV sets it was feasible to examine such interactions.


� It should be made clear that there is no reason to pursue the approach suggested in Part III for all basic headings.  For some headings like eggs, matching may be quite satisfactory, though again location, outlet and size may be important.
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