Chapter 6

Sampling and Price Collection

Introduction

1. This chapter is concerned with the sampling survey procedures to be used to collect the prices of household consumption goods and services. The preceding two chapters have described how the regional lists of products for which prices are to be collected are determined through the process of the pre-survey carried out in each region.   The existence of a specified list of products for each basic heading is therefore the point of departure for this chapter. 

2. Following the methodology agreed for ICP 2003-2006, the next step for each participating country is to conduct sample surveys of prices in order to estimate average prices for the products on the list, or at least for as many of the products on the list as possible. In general, not all the products on any given list are to be found in all countries, but counties are expected to collect prices for all those that are actually available on their markets.

3. 
The chapter has two annexes. The first deals with the estimation of target PPP indices from samples of price observations. It is shown that international price indices cannot be defined in terms of individual prices and quantities and have to be constructed from estimated average prices. This has implications for the ways in which prices are collected. The nature of the target index also affects the ways in which lists of products for pricing should be drawn up. The annex also addresses the issue of missing prices. It is suggested that regional coordinators should try to reduce the number of missing prices, whenever feasible. The second annex deals with the question of the sizes of the samples of outlets needed for price collection purposes. It shows how to calculate the minimum sample sizes needed to achieve certain levels of precision in the estimated average prices.  

4. Because the price surveys are part of an international program of price collection, they have a number of special or unusual features which distinguish them from price surveys conducted by statistical offices for their own purely national purpose. 

5. First, in contrast to a CPI or any other national price index, each country does not have to select a sample of products for pricing. The list of products to be priced is fixed in advance by the pre-survey. It is the same for each country.  In the interests of securing as many price matches between countries as possible, each country is asked to collect prices for all the products on the lists which are actually available on the country’s markets. The numbers of products on the ICP lists are typically already small compared with the total numbers of products on their markets and countries are asked to collect prices for as many products on the ICP list as possible. The success of the ICP program depends on countries making a real effort to price products that are representative of other countries and not just their own representative products, even though it may be unrealistic to expect a country to price all products. 

6. As explained in Annex 1, PPPs require estimates of average annual national prices. The price of the same product may vary between different locations or outlets at the same point of time and the price in any single location or outlet may also vary between different times of the year.  For most products, therefore, it is necessary to take samples consisting of observations on the price of the same product taken in different locations and at different times of the year. This usually requires samples of outlets to be taken and also repeated visits to be made to the same outlet. The samples should be designed and conducted so as to provide unbiased estimates of the average annual national prices. They should also be large enough to ensure that the average prices are estimated with sufficient precision. Some examples are given in Annex 2. The required sample sizes will depend on the variability of the individual prices over space and time. The amount of price variation will itself vary between one kind of product to another so that different sizes of samples may be appropriate for different kinds of products.   

7. International comparability requires the scope of the price surveys to be the same in every country.  This again contrasts with CPIs whose scope is often narrower and typically varies from country to country.  As the purpose of the ICP price surveys is to provide estimates of the average annual national prices for the products on the ICP lists, the surveys should cover the whole country, including rural as well as urban areas, and they should also cover the whole year.  If the scope of the surveys were to vary between countries the resulting averages would not be comparable and bias would be introduced into the resulting PPPs. 

8. The ICP price surveys must make use of the statistical infrastructure already in place in a country to the maximum extent possible. In particular, the ICP should make use of the survey organization used to collect prices for the CPI.  This does not mean that the ICP has to rely on prices already being collected for the CPI. On the contrary, the products on the international ICP lists for which prices have to be collected may well differ from those used for the CPI. However, the ICP may wish to use the same samples of outlets, the same price collectors and same data transmission and processing procedures, and so on. The ICP price collection may take place simultaneously with the CPI price collection so that the price collector can collect both kinds of prices during the same visit to the same outlet. However, as the scope of the CPI may not be as extensive as that of the ICP, some additional price collection may be needed to cover outlets in areas omitted from the CPI. In this way, the ICP may strengthen a country’s CPI program and lead to improvements in the CPI in due course.

The need for consistency and comparability between countries

9. An over-riding consideration for the ICP is to collect estimates of average prices for products whose specifications are identical from country to country and that conform to those specifications in practice. The need for international consistency and comparability imposes some rules or constraints on the data collection procedures carried out in different countries. These rules must be respected if the estimated average prices are to be internationally comparable. 

10. International comparability requires that each statistical office takes care to ensure that the specifications of the products for which prices are actually collected do coincide with the product specifications, or PSs, on the ICP lists. Price collectors must be instructed not to replace the products on the ICP lists by other similar products because they consider them to be more typical of their own countries, or more popular in a particular locality. Such replacements may sometimes be acceptable for CPI purposes but not for ICP purposes. Collecting prices for the typical products of one country may be futile if prices are not collected for the same products in at least one other country. Without matches the prices cannot be used to estimate PPPs. As was repeatedly stressed in the previous chapter, the way to ensure that a country’s typical or representative products are included in the ICP is to ensure that they are included in the ICP product lists developed during the pre-survey. Thus, price collectors need to be fully briefed on the importance of respecting the ICP specifications. They should not replace products on the ICP lists by products that they judge to be more suitable or appropriate, even though there may be circumstances in which they may be permitted, or even expected, to do so for CPI purposes. In any case, price collectors also need to be fully aware of the necessity to report any minor deviations in the characteristics of the products they price if they do not coincide exactly with the required ICP PSs. Minor deviations may be sometimes acceptable if it is possible to quality adjust for them, but price collectors need to appreciate the importance of sticking rigidly, or at least very closely, to the ICP specifications.   

11. Similarly, the fact that a country’s CPI may be confined to urban areas, or even just the capital city, is no justification for similarly restricting the scope of price collection for the ICP. If prices in the capital city are higher than the average for the country as a whole, which is typically the case for most countries, comparing average capital city prices in one country with average national prices in another country clearly introduces a bias into the estimated PPP between the two countries.  Thus, countries may have to modify or extend their customary CPI price collection practices to ensure that the scope of the price surveys conforms to ICP requirements.

The Questionnaires, Checking and Validation

12. This chapter focuses on sampling and price collection. Some relevant topics are not dealt with in this chapter because they are covered in other chapters of the Manual.  One is the preparation of the survey questionnaires. Each price collector has to be provided with a questionnaire that enables the price collector to identify in a particular outlet the exact product for which a price has to be collected. The characteristics of the product have to be specified in sufficient detail for there to be no doubt about whether a product does, or does not meet, the specification. However, the product specification, or PS, is the outcome from the pre-survey described in the previous chapter.  As already explained, the PS can easily be expressed in a form in which it can be used for price collection purposes. When appropriate the questionnaire should contain a photograph of the product, this being an essential part of the specification for most goods. Thus, each country is provided not only with a list of products to be priced but also with a set of questionnaires. Of course, each individual statistical office has to enter certain amount of information on the questionnaire such as the name of the price collector and the name and address of the outlet to be visited together with instructions as to how to find the outlet, if necessary. As explained below, assuming the ICP price collection is integrated with CPI price collection as closely as possible, most, or all, of the price collectors should be trained price collectors with previous experience of CPI or other similar kinds of price collection. Proper training of price collectors is essential, but this manual does not provide training materials for price collectors as such training should be given by the competent staff of statistical offices.  

13. This chapter also does not deal with the storing and transmission of the prices collected by the collectors as this is one of the topics dealt with in the following chapter.  Similarly, the checking and validation of the data at the different stages of the price collection process is dealt with in the following chapter. Such checking and validation is particularly important for the ICP, again not merely to ensure that the right prices are collected but also because of the need to ensure that data collected in different countries are strictly comparable.  

Scope of Price Surveys

14. The scope of the ICP price collection is determined by the fact that the primary purpose of the PPPs is to derive internationally comparable volume measures of GDP and its main components.   The PPPs are used to convert final expenditure aggregates expressed in their own national currencies into a common currency and at a common price level.   It follows that the average prices used to estimate the PPPs must cover the same sets of transactions that are covered by GDP and its components.  The scope of the price surveys is therefore determined by the coverage of the relevant aggregates as defined in the System of National Accounts, or SNA. These were discussed in Chapter 3. 

15. In the present context, the relevant aggregate is household consumption as defined in the SNA. Assuming the national accounts are annual, household consumption expenditures are defined as all expenditures on consumption goods and services incurred by households resident in the economic territory of the country over the course of the accounting year. This set of transactions defines the scope of the price surveys, as the PPPs need to be calculated from average product prices covering the same set of transactions. If all countries estimate average prices for this set of transactions, the scope of the surveys is the same in all countries and comparability is achieved.   

16. The ICP actually prefers to make use of households’ actual consumption as defined in the SNA, as distinct from their consumption expenditures. As explained in Chapter 3, actual consumption consists of households’ consumption expenditures plus the imputed values of the social transfers in kind (mostly health education and housing services provided free, or at nominal prices, by governments) received by households.  However, as there are no market prices for the social transfers, the ICP price surveys are designed to cover only households’ market expenditures. In general, in order to construct PPPs for any kind of household consumption whose values have been imputed in the national accounts, including the consumption of own produce as well as social transfers in kind, the ICP needs to ascertain from the national accountants exactly how the imputations were made and what prices were used by the national accountants. No new price collection should be needed.  

17. Two further points affecting the scope of the price collection should be mentioned. First, many households run their own businesses, such as a farm or shop. Any expenditure made by such households for business purposes are outside the scope of households’ consumption expenditures and should therefore be outside the scope of the corresponding price surveys. In practice, however, it may not be possible to separate business from consumption transactions.   In any case, as exactly the same kinds of goods and services may be purchased either for business or personal use, the exclusion of business purchases affects the weighting of the various products concerned rather than the coverage of the price surveys.  

18. Second, in principle, the consumption expenditures covered are those made by households that are resident
 within the country. Most of the consumption expenditures made by resident households will take place within the economic territory of the country, but a few may take place abroad. In practice, the ICP calculates PPPs relating to all household consumption expenditures taking place within the economic territory, whether by residents or foreign households (tourists). In this case, the price surveys only have to cover the market prices within the country.   

19. Thus, the ICP price surveys are meant to be comprehensive.  They are intended to cover the prices of all the goods and services purchased by households for purposes of their own personal consumption during the year in question. If the surveys were fully comprehensive in all countries, they would be comparable in their scope. However, it is important to note that, in practice, most CPIs are far from being comprehensive in their scope and are therefore not internationally comparable in this respect. To the extent that ICP price collection is linked in with CPI price collection, national coordinators need to take action to ensure that additional price collection takes place to cover those expenditures excluded from the scope of their CPIs. This point is considered in more detail later.

20. It is useful to indicate those categories of expenditure that are liable be deliberately excluded from CPIs, either as a matter of policy or simply to cut costs.  

· The expenditures made by certain types of households may be excluded: for example, it is common to exclude households with very high of very low incomes, or to confine the expenditures to those made households headed by manual workers.  The exclusion of certain categories of households, such as rich households, may have the effect of excluding certain types of goods and services such as luxury goods and services.

· Expenditures on certain categories of goods and services may be excluded because they are illegal or considered to be undesirable or frivolous. Such arbitrary exclusions are not condoned in international standards, especially since they make it easy to manipulate the CPI for political or other reasons.

· Expenditures in certain types of areas or regions of the country may be excluded, presumably to cut the costs of price collection in most cases. Expenditures, and price collection, may be confined to urban areas or simply the capital city. Given that there may be significant differences in levels of prices between urban and rural areas and between different regions of a country, these exclusions are particularly important from an ICP perspective where the objective is to estimate average national prices.  


21. When the scope of the CPI is significantly narrower than the full range of household consumption expenditures, it is essential that the coverage of the ICP price collection should be extended beyond that of the CPI.  This point is taken up later.

Transaction Prices, Outlet Prices and Average Prices

Transaction prices

22. During the course of a year and over the entire economic territory of a country, the number of individual units of the same good or service purchased by households may be extremely large, running into millions and bordering on the infinite for all practical purposes. The purchase of each separate unit of quantity constitutes a separate transaction for which a separate price may be observed and recorded. Transactions are the elementary units from which national accounts are built up, the expenditure aggregates of the national accounts being the summations of the values of all the relevant transactions throughout the country during the period in question. Similarly, transaction prices are the elementary units for ICP purposes.  

23. Each individual product on the ICP lists has its own population of transactions, or transactions universe. The relevant price associated with each transaction is the ‘purchaser’s price’ as defined in Chapter 4. It should be noted that a transaction price is the actual price paid by a purchaser to obtain one unit of some product.  Advertised prices or prices displayed in outlets are not transaction prices, as the actual price paid when an actual purchase is made may be differ from the displayed price for a number of fairly obvious reasons: discounts, sales, bargaining, etc.  Different purchasers may pay different prices even when purchasing from the same outlet. The expenditure aggregates in the national accounts to which the PPPs are applied are the total values of the amounts actually paid to acquire the goods or services in question. The purchasers’ prices embedded in these aggregates are transactions prices as just defined.  

24. Each individual transaction can be factored into its price component p and its quantity component q. Within the universe of transactions relating to a single product on the ICP lists, the unit of quantity q is constant for each transaction
, but the price paid may vary considerably from transaction to transaction. The price may vary from region to region, from outlet to outlet, from day to day, from morning to evening, from region to region, from purchaser to purchaser, etc., etc. Let pi denote a particular level of price and let ni denote the number of units of quantity sold at price pi. For each individual product on the ICP lists, the target price  (   for PPP purposes is the arithmetic average price for the universe of transactions for that product.  It may be written as follows: 
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The summation is over all units purchased throughout the country during the year in question.   ( pi ni  denotes the total value of all the transactions in the product.  This is the value that will be recorded in the national accounts.   ( ni can denote the total number of units, or total quantities, sold.  ( is obviously a weighted average of all the different prices paid for the product, each separate price being weighted by the number of units bought and sold at that price. The target price as just defined is synonymous with the average annual national price. It is important to note that if the ratios of the aggregate values of the expenditures on some product in two different countries are divided by the ratio of their average prices as just defined, the ratio of the total quantities in the two countries is obtained. The ratio of the quantities is the desired volume measure.

26. In practice, it is not customary to observe individual transactions and to collect individual transaction prices, either for purposes of the ICP or a CPI. Monitoring millions of individual transactions would be a prohibitively costly and virtually impossible task.  Neither the purchasers nor the sellers, i.e., the households and the outlets, usually keep records of every individual purchase made
. Instead of trying to take samples of transaction prices, the procedure usually followed in both CPIs and the ICP is to take samples of outlets and to collect price information from the outlets.

Outlet prices and average annual national prices

27. Given that the overall objective is to measure the average transactions price for the country as a whole, the price collected from an outlet should, ideally, be the average transactions price for that outlet. The outlet price that ICP should target is the average price for all the units of the product in question sold by the outlet during some specified time period. The length of the time period depends on the frequency with which prices are collected from the outlet. For example, if prices are collected monthly, the target outlet price should be the average price paid by all households purchasing the product in that outlet during a particular month. Most outlets would be unable to provide such average prices. However, for outlets using electronic points of sale, it may actually be possible for the manager of the outlet to provide the average price from the scanner data. This possibility is so remote in practice, however, that it may be ignored, at least for ICP 2003-2006.  

28. In practice, the prices collected from most outlets are very unlikely to be the average outlet prices as just defined. The price collected may simply be a price displayed in the outlet that the price collector observes and records.  Alternatively, it may be a price that the owner or manager of the outlet quotes to the price collector, or possibly even a price obtained from a customer of the outlet. These different methods of collecting outlet prices are considered in more detail in a later section.  If the price collected is simply a single price such as the price at which the product is offered for sale in the outlet, it has to be assumed that this provides a satisfactory estimate of the outlet average price.  This assumption may not be very realistic in some cases.  

29. Identifying the average outlet price as the target does, however, provide guidance to price collectors about what they should actually be searching for, or aiming at, when they visit outlets or otherwise contact outlets.  It is important for the price collector to try to establish the extent to which the price charged by the outlet is likely to vary between different purchasers or over time.  If it is known, or reasonable to assume, that the price does not vary between customers or over the short periods of time, a single price observation may provide a satisfactory estimate of the outlet price.  On the other hand, if it is known for example that the price of the good has been, or will be, reduced for a limited period of time, say one week within a particular month, the target outlet price is a weighted average of the normal price and the reduced price, the weights being the relative quantities purchased at each price.   If this information is not available precisely, a very rough estimate of the relative quantities will have to suffice, bearing in mind that although the reduced price may only be on offer for a relatively short period, the quantities sold at that price may be relatively large. 

30. Often there is no price displayed in an outlet, each individual transaction price being determined by bargaining. Alternatively, there may be a ‘token’ displayed price but little attention may be paid to it by the purchasers, the actual transaction price again being determined by a process of bargaining.   There are two problems created by bargaining.  First, it is difficult to find out the price resulting from any individual process of bargaining. Second, the prices resulting from bargaining may vary significantly from purchaser to purchaser.  The price collector needs to find out, or estimate, the average bargained price paid by the customers at some outlet.  This is not just a problem for purchases made on informal markets in developing countries, as it can equally well be a problem for certain kinds of purchases in developed countries such as purchases of durable goods, including large durables such as automobiles.  

31. Collecting the prices from the outlets shifts the sampling process away from transactions to outlets. The number of outlets selling the same product within the same country may be extremely large so that, in general, it is necessary to take a sample from the population of outlets existing within the country. Various alternative sampling frames may be used, although they are usually not very satisfactory or comprehensive. The various possible sampling frames are considered in a separate section below.   

32. If a random sample of outlets is taken, then in order to estimate the ICP’s target average national price in some time period, the outlet prices must be weighted by the relative quantities sold in the different outlets. Although the outlets are sampled, the underlying unit remains the transaction and the target price remains the average transaction price, not an unweighted outlet price. Similarly, the relevant variance for the estimating the sampling error of the national average price is a weighted variance of the outlet prices. The weighted variance could be much smaller than the unweighted variance in markets dominated by a small number of very large sellers, such as chains of department stores, petrol stations or super-markets, in fierce competition with each other selling at almost the same prices, while the small outlets serving more restricted or isolated markets tend to sell at much higher prices. The size of different outlets, as measured by the quantities of products sold, can vary greatly in practice. The organization or structure of retail markets may itself vary greatly not only between different countries but even between different products in the same country.  It has to be taken into account in designing the sample.

33. In developing countries, there may be less variation in outlet size so that the weighting of outlet prices may not be quite so important. However, the sizes of the outlets may still be significantly larger in urban than in rural areas with many of the latter consisting of single traders, often itinerant traders, with very small sales.

34. In general, any information available about the relative sizes of the outlets ought to be utilized to improve on simple random sampling. Outlets can be stratified by size if the sampling frame contains the necessary information. Outlets can also be selected with probabilities proportional to size. Of course, detailed prior information about the quantities of individual products sold by outlets will not generally be available in practice, but other variables may be used as proxies. The quantities of different kinds of products sold by the same outlets are likely to be highly correlated with each other and with total sales. Thus, total sales or even the total numbers of workers in the outlets may be used as proxies for the quantities of individual products sold. Information about type of outlet should also be utilized in designing and selecting the sample of outlets, especially as the outlet prices are likely to differ between the different kinds of outlets. 

35. In order to estimate the target average national prices consistent with the aggregate consumption expenditures in the national accounts, the sample of outlets needs to cover all areas of the country. This is also necessary if a country wishes to make comparisons of price levels between different regions of the country. As information about the location of outlets should be available in whatever sampling frames are used, outlets should be stratified by region and by type of area – rural, urban and metropolitan.  When combining the estimated average prices for the different regions or areas, they should be weighted by the estimated quantities purchased in the different regions or areas.  

The Reliability of Basic Heading PPPs

36. Assume that the target PPPs between a pair of countries at the basic heading level are the Laspeyres and Paasche type indices needed to estimate a Fisher type index.   The reliability of the estimated PPP for a given basic heading depends on two sets of factors.

37. First, prices can be collected for only a sample of products within each basic heading.  The number of products for which prices san be collected, both for CPIs and the ICP, is generally fairly small. However, as explained in the Annex to the chapter, the list of products must be chosen in such a way that they are appropriate for purposes of estimating the target index. The composition of the list of products needed to estimate a Laspeyres is not the same as for a Paasche index.  

38. Second, the estimated average prices used to estimate the product PPPs are subject to sampling error. Estimating each individual average price is a matter of statistical inference and does not involve index theory. With simple random sampling, the sample average provides the best unbiased estimate of the universe average, ‘best’ meaning with minimum sampling variance.  

39. Estimating the product PPP,  i.e., the ratio of the estimated average prices for the same product in two different countries is more difficult than the estimating the average of the price changes, or ratios, for the same product in two time periods for CPI purposes within a single country.  CPIs deal with a single universe of transactions, albeit a dynamic one, whereas the ICP has to deal with two different universes in two different countries. 

40. It is difficult to determine the optimal balance between numbers of products and numbers of prices collected per product because both sampling theory and index number theory are involved.  There are two sets of factors involved:
· The greater the variation in the price of an individual type of product between outlets, the larger the sample of outlets needed to achieve a given degree of precision in the estimated average price for that product.  The variance is likely to increase with the geographical size of the country.  It is also likely to increase the greater the income disparities between different parts of the country, especially between the capital and the rest of the country.   The desired sample size will generally differ from country to country and different countries may well need to take samples of different sizes in order to achieve the same precision.  

· The greater the variance of the individual product PPPs between a pair of countries, the more sensitive the basic heading PPP becomes to the choice of index formula.  This variance reflects the extent to which the patterns of relative prices in the two countries compared differ from each other.  If the patterns of relative prices were to be the same, the individual product PPPs would all be the same.  It would then be sufficient, in principle, to collect prices for only a single product.  More generally, the more dissimilar the patternsof relative prices in the two countries the larger the number of products that need to be selected for pricing. It should be noted that it is not the absolute variation in the average prices of the different kinds of products within each country that matters, but the variation in the ratios of the average prices between the two countries. Indeed, the absolute variance within a country of the average prices of different kinds of products can be an arbitrary, almost meaningless, statistic as it depends on the arbitrary choice of the units of quantity in which the products are measured.
   

41. In ICP 2003-2006, the product lists is decided collectively and purposively during the course of the pre-survey. Individual countries are not required to work out the optimal balance between numbers of products and numbers of prices collected per product as they have no influence over the lists of products, except to the limited extent that they make sure their own representative products are included on the list. In multilateral comparisons, the greater the variation in the patterns of relative prices between the group of countries covered, the larger the list of products will need to be. In general, the more heterogeneous the group of countries, the larger the list of products that will be needed. Of course, the burden of price collection on an individual country may not increase in proportion to the number of products on the list, as the more products that are included the greater the proportion of products for which individual countries are likely to fail to report prices.  

42. The problem of missing prices is addressed in the Annex.  Missing prices not only increase the error in the estimated PPPs:  they are also liable to introduce biases into the estimates. It is argued in the Annex that regional coordinators should pay particular attention to the incidence and pattern of missing prices and take steps to try to persuade some countries to collect some additional prices. 

Utilizing Existing Survey Capability and Statistical Infrastructure

43. Every national statistical office is engaged on the collection and processing of data and should have staff with experience of conducting sample surveys of one kind or another.  Some maintain their own survey units with professional staff who work full time on sample surveys while others may rely more on contracting work out to specialized survey agencies.  Each statistical office participating in the ICP must have some in-house knowledge of, and expertise in, the management and conduct of sample surveys.  This Manual does not therefore go into subjects such as the basic elementary principles of sampling, including survey design, or the kinds of basic training or instructions that need to be given to interviewers. The ICP has to build on existing statistical capabilities, although resources may be limited in smaller statistical offices.  

44. The general strategy proposed here is that the ICP should aim to make the maximum use of the statistical infrastructure that is already in place in statistical offices, and of existing price surveys already being conducted for CPI purposes.  The objectives of the ICP, at least with respect to household consumption, have much in common with those of the CPI within a country.  Both programs aim to construct price indices relating to consumption expenditures.   Both deal with the same universes of consumption transactions and the same kinds of outlets and products even though the types of indices compiled, and their coverage, are different.  The ICP should not therefore be in a position in which it has to develop from scratch completely new surveys covering the whole of household consumption even though, as will become clear later, it may have to conduct some additional surveys in parallel with ongoing CPI price collection.

45. In any case, the ICP has to be able to count on the skills and experience of the staff in national statistical offices.  The success of the pre-survey, as described in the previous chapter, relies on inputs from national experts with experience of the goods and services sold on local markets, experience that is likely to be acquired mainly through working on the CPI.  The national coordinator for the ICP does not necessarily have to be someone with responsibility for CPI work, but the national coordinator must be fully familiar with the country’s CPI program.   So far as possible the staff engaged to work on the ICP price surveys should be persons with previous CPI experience.   This applies to all the different categories of staff in the NSI, or under contract to the NSI, from the national coordinator through to the price collectors working in the field.   It is part of the general memorandum of understanding between NSIs and the ICP that the collective expertise of the NSI should be put the disposal of the ICP. 

46. Although ICP price collection should be linked to CPI price collection as closely as possible, it is necessary to establish at the outset what ICP prices cannot be collected during the course of ongoing CPI price collection and what additional price collection has to be undertaken for ICP purposes.  The set of ICP products is bound to differ from the set of representative products used by a country for its own CPI although there should be some overlap between the two sets.  Countries are under an obligation to ensure that at least some of their own representative products are included on the common ICP product lists developed at a regional level and are also expected to collect prices for these products.  However, the extent to which the ICP is able to make use of products already being collected for CPI purposes is likely to be limited, especially given the tight specifications of the products on the ICP lists.

47. The gain from integrating ICP and CPI price collection is not to be measured by the extent to which exactly the same prices are used for both purposes.  The gain may come from the fact that the products needed for ICP purposes may be found in outlets from which prices are already being collected for CPI purposes.  The sample of outlets used for the CPI may well be equally suitable for the ICP.   Thus, the ICP may not have to go back to the beginning to select a fresh sample of outlets from whatever sampling frames are available but simply use the same sample of outlets as the CPI.  The additional prices collected for ICP purposes can be collected at the same time as the price collector visits, or contacts, the outlet to collect the CPI prices. There are obviously considerable economies to be gained by doing so. These refer not only to savings on current traveling and labor costs but to all the prior investment costs of building up the CPI outlet sample and the training and equipping of the price collectors.  

48. On the other hand, as already explained, there are bound to be a significant number of products on the ICP’s regional product lists that are outside the scope of the CPI and whose prices cannot be collected from the existing CPI sample of outlets.  In this case, the CPI’s sample of outlets needs to be expanded to include some additional outlets, even in localities in which CPI price collection is taking place. If so, the sample of additional outlets needs to be taken in advance so that the CPI price collectors can visit such outlets in the same vicinity when conducting the regular CPI price surveys.  

49. The CPI sample of outlets may also need to be expanded to include outlets in areas that are outside the geographical scope of the CPI. For example, if the CPI is confined to the capital city, the ICP needs to take a sample of outlets in the other regions.  The sizes of such additional samples may have to be small because of limited resources, but there needs to be at least some information collected about differences in price levels between the capital city and the rest of the country for ICP purposes. Similarly, even if the scope of the CPI extends beyond the capital but is still confined to urban areas, an additional sample of outlets in rural areas needs to be taken. Differences in outlet prices between urban and rural areas become particularly important when comparing countries in which the shares of the population living in rural and urban areas differ significantly.  In these circumstances, the PPPs may be seriously biased if based only on outlet prices in urban areas, or worse still, in capital cities.  For ICP purposes, the average prices must be national and not average urban or capital city prices.  

50. Statistical offices may have to engage some additional price collectors to carry out the additional price collection just mentioned, and possibly other staff to work on the ICP, but any training in basic statistics, survey methods or interviewing techniques that may be required can be given by the competent staff in the national statistical office. 

51. While extending the collection of prices to include additional products not already covered by the CPI or extending price collection into geographical areas outside the scope of the CPI may require additional resources, it should be noted that the additional price collection is very likely to be of benefit to the CPI in the longer run when some or all of it may well be incorporated into the CPI. Similarly, the staff of statistical offices who actually work on the ICP are bound to benefit from the additional experience gained.  This additional expertise will tend to reinforce and strengthen the existing CPI program and is expected to be a valuable by-product of the ICP.   

Sources for Prices

52. While the ICP should exploit the existing CPI price collection program to the fullest extent possible, some additional price collection will be necessary. It is therefore necessary to consider the various possible sources from which the prices of consumption goods and services might be collected. Within any given country, the potential sources of price information for the ICP are likely to be the same as those for the CPI. CPI experts familiar with the various possible sources should not merely be consulted but directly involved in the ICP program in any case.  It may also be appropriate to consult other kinds of experts as well, such as market research or consumer organizations. 

53. The prices of most of the products on the ICP list are likely to be obtained by price collectors visiting a sample of outlets located in specific areas. Outlets do not only consist of conventional retail shops selling goods such as food and clothing but also service providers such as clinics or schools selling health and education services, hairdressing and beauty salons, law firms, electricians, plumbers, etc. They also include stalls in street markets which operate continually or periodically such as one or two days a week or month. They also include itinerant traders and service providers. 

54. Many local outlets form part of a regional or national chain of shops, stores or supermarkets that are owned and managed centrally.  The prices in such outlets may also be fixed centrally, although this does not mean that the prices in all local outlets have to be the same.  When prices are fixed centrally, they could be collected directly from the central office without taking a sample of the local outlets or visiting the outlets, although it needs to be checked periodically that the prices in the local outlets are in fact the same as those provided by the head office.  Of course, if a central office supplies a price which holds for a large number of local outlets, it must be given an appropriately high weight when estimating the national average price.  Information is needed about the share of the chain in the total national sales of that product or group of products. One advantage of collecting prices directly from the central office of some large chain is that the office may be able to provide several of the required ICP prices at the same time.

55. Apart from observing prices in local outlets or consulting central offices, information about prices may be obtained from the various sources listed below:
· Mail catalogues: Prices may be obtained from up to date catalogues for certain kinds of products, especially some kinds of durables, supplied by regional or national chains of retail outlets, or discount warehouses, operating a uniform pricing policy. Such prices may change frequently so that there must be some mechanism to ensure that new catalogues are received as they appear.  

· Internet:  Prices may be obtained over the Internet when major stores advertise their prices on the Internet, possibly also offering home deliveries. Some types of goods are increasingly, and possible exclusively, sold over the Internet, e.g. some kinds of books or computers, so that the Internet has to be treated as a special kind of outlet and included in the sample. When home deliveries are made, the purchaser’s price must include all delivery charges. Some airline tickets are also only available for purchase over the Internet.

· Telephone/fax:  Prices may be obtained over the telephone or by fax if the product being priced is standard and the contractor will quote a standard price or charge.  For example, service providers such as electricians or plumbers may be telephoned for charges for providing a new single electricity socket or other standard jobs or repairs. 

· Government: Prices may be obtained from other government agencies or regulatory authorities who can act as intermediaries in the price collection process (e.g. in some countries this would be the case for electricity prices);

· Secondary sources: In some cases, secondary sources including consumer organizations can provide data on the prices of specific goods such as are airline fares and used vehicles. For example, in the US CPI a sample of scheduled airline flights is selected using detailed ticket data from the U.S Department of Transportation.

56. When using sources such as catalogues or the Internet for prices, special care must be taken to ensure the products priced match the precise specifications required for ICP purposes and that their prices are correctly recorded including any sales taxes and also including any delivery charges. Checks should also be made to ensure that the prices apply to the index period. It is important to remember that all the usual price collection principles are still relevant for prices collected from the internet, including the need for detailed descriptions, immediate availability of the item for purchase, treatment of special offers, etc. 

57. It will often be necessary to collect prices for a product in more than one way to ensure that all transactions relating to that particular product are covered by the sample of outlets. For example, a wide range of goods and services, such as books or household durables, maybe bought from retail shops or stores and from catalogues and through the Internet. In these circumstances, the sample of outlets has to cover all the different outlet types through which purchases are made.  It is also necessary to ensure that the prices from different kinds of outlets are appropriately weighted when calculating the annual national average price for the product. 

58. While there may be savings to be achieved by collecting prices from the kinds of sources listed above instead of sending price collectors out into the field, several of the sources listed above are likely to be more useful in developed than developing countries.  In rural areas of developing countries, most of the prices can only be obtained by taking samples of outlets and sending price collectors to visit those outlets.   

Sampling Frames for Outlets

59. The sample of outlets that already exists for CPI purposes can be used for the ICP although, it may be necessary to select a number of outlets that sell ICP products that are not on the CPI product lists. It may also be necessary to select completely new samples of outlets in areas outside the scope of the CPI, especially rural areas.  

60. Not many suitable sampling frames may exist at a national level in most countries, but there usually exist a number of possible frames at a local level. The following types of lists may possibly be used as sampling frames.  

· Some countries carry out periodic retail trade censuses, although the lists of outlets may not be kept up to date. Such censuses should contain information about the outlets which could be useful for sampling purposes: for example, for probability proportional to size, or pps, sampling.

· Some countries conduct surveys of retail sales which provide potential sampling frames.

· In many countries, Value Added Tax, or VAT, records could provide a good up to date sampling frame which may be accessible to national statistical offices for statistical purposes and which also should permit some form of pps sampling.
· Business registers exist in many, but by no means all, countries. These should include the locations of retail outlets together with addresses and be updated regularly.  If a size measure (sales or number of employees) is included in the register it can be exploited to carry out pps sampling. Business registers are likely to provide good sampling frames when they exist. 

· Telephone directories (“yellow pages”). These usually do not include size measures so that pps is not possible. Simple random sampling or systematic sampling can still be used, however. 

· At a local level, lists of outlets may be compiled by agencies such as: 

· Local government administrations for property tax or regulatory purposes; 

· Local chambers of commerce or trade associations;
· Employers’ organizations. 

61. These lists can be useful for local markets. It may be difficult to find sampling frames for small outlets trading on informal markets, especially in developing countries.  It will obviously be difficult to find lists of traders, especially service providers, operating in the in the ‘hidden’ economy in countries at every level of development. It will also be difficult to collect realistic prices from such traders.

62. Prior information is usually available about the location and type of outlet in the various sampling frames listed above. Information may also be available about size. These factors can be used to define strata. For example, strata may be defined by cross- classifying by: 

· Size of sales or employment;

· Type of outlet: supermarket, specialist shop, small general store, market stall, etc.;

· Population density:  rural, urban, metropolitan area, capital city;

· Geographical or administrative region.

63. The strata will be defined differently from country to country depending on the size of the country, its level of development, economic and political structure, and so on.  The weights to be attached to each stratum probably cannot be estimated precisely. In principle, they should be measured by the shares of the total quantities purchased in that stratum. It will not be possible to estimate such weights accurately at the level of individual products, but even rough weights can be useful and preferable to no weighting.  For example, the weights to be used for combining the results for different geographical strata may have to be based on the relative sizes of the population in the strata.

Informal Markets and Bargaining

64. Not all outlets have a permanent location which can be listed in some sampling frame. In some cases, the outlet may be an itinerant trader who continually travels around. It is also common for some sellers to occupy a stall in a market that is shared by different sellers who occupy it at different times of the week or month or possibly even different times of the day. In such cases, it may not be possible to select a sample of sellers directly.  Instead, it may be necessary to take a sample of the locations in which such sellers operate and instruct the price collectors to visit the locations at the appropriate times. The price collectors can then choose specific sellers while taking a detailed note of the outlet or outlets selected

65. In some countries, household expenditure surveys reveal that many households do most of their shopping once a week on the day of the weekly market or bazaar, at least for certain types of products. Periodic markets held weekly or at other frequencies, also provide an opportunity for local producers, especially agricultural producers, to bring their produce to market it and sell it directly to households. Price collectors must therefore carry out their price collection on the appropriate market days. 

66. Collecting prices for CPIs and the ICP can sometimes be costly and labor intensive. For example, when collecting prices for purchases made on informal markets, there is often no listed outlet price or the listed price is irrelevant, the price paid depending entirely on the outcome of a bargaining process between the buyer and the seller. Collecting such prices is evidently difficult, time consuming and costly. The price collector may actually have to purchase the good in question, but even in this case the price collector may not pursue the bargaining process with the same vigor as a real purchaser, or even as the price collector would if purchasing out of his or her own resources. Unless great care is exercised the prices reported for such markets may be seriously biased.  Another way of obtaining actual transaction prices would be to try to collect the price information from the purchasers by interviewing them after they have made their purchases and left the market. In this kind of situation, it is preferable to collect a small number of reliable prices using intensive interviewing methods rather than a larger number of dubious prices based on rather superficial or casual observations.  

67. The prices may vary in a predictable manner throughout the day in informal periodic markets, especially if the goods are perishable, as in the case of many kinds of foodstuffs. The ICP does not call for all the products on sale to be priced, however: only for the relatively small number of products that are on the ICP product list. The product specifications for such goods will stipulate that they must be of a certain type and quality.   If the products are perishable and those sold late in the day are already beginning to deteriorate, their prices would have to be ignored for ICP purposes because they would not meet the product specifications. On the other hand, if the products have not deteriorated and the seller is merely anxious to get rid of surplus stocks, then the relevant price for ICP purposes is the average price for the day, the different prices being weighted by the quantities sold at those prices.   

Location and traveling costs

68. In those cases where the only way in which to collect the prices is by sending price collectors to the outlets, the time and costs involved are important considerations.  In general, it is preferable for price collectors to collect prices close to where they live or normally work.  Statistical offices may be confronted with a choice between obtaining a good geographical coverage by sending price collectors to a set of outlets dispersed over a wide area or sending them to a larger number of outlets that are more concentrated.   If probability sampling throws up a number of isolated outlets, or locations, that are distant from most of the other outlets visited by a given price collector, it may be preferable to replace them by a larger number of closer or more accessible outlets.  In this way, the number of sampled prices may be increased for the same time and cost as compared with a strict probability sample.  It then becomes a matter of judgment which strategy is best.   In this way, some purposive selection may enter into an otherwise pure probability sample.

69. The normal locations of the price collector(s) themselves are a relevant factor. Statistical offices or survey agencies may maintain panels of professional interviewers distributed throughout the country.  In this case, it may be possible to collect price data over large geographical areas without the price collectors incurring large costs.   Otherwise, new price collectors may have to be recruited and trained to obtain a wide geographical coverage and the costs of this have to be taken into account.   

Sampling

70. It is necessary to distinguish between the selection of products and the selection of outlets. As samples have to be taken in both cases, both selection processes are sources of error in the estimation of PPPs. The two selection processes are fundamentally different, however. The selection of the products in the ICP is purposive and deliberate.  The sample of products that each country is asked to price is the same throughout the region and is settled collectively at a regional level through the complex and costly process of the pre-survey described in the previous chapter. On the other hand, the selection of outlets has to be made by the individual country in question. Moreover, it is a process in which it is desirable to use probability sampling methods to the fullest extent possible.  

71. By using probability sampling for the outlets it should be possible to attach sampling errors to the estimated national average prices for the products included on the ICP lists. It also makes it possible to ensure that the estimated average prices meet certain standards of precision. On the other hand, the average prices are themselves only inputs into the estimation of the PPPs. Even at the level of a single individual product, the precision of an estimated PPP between a single pair of countries depends on the precision of the estimated prices in both the countries concerned, the PPP being the ratio of two estimated averages. Its sampling error must be greater than that of the two individual averages of which it is composed.   

72. It is also difficult to attach sampling errors to PPPs at higher levels of aggregation, and it is worth noting that no country attaches a sampling error to its published CPI, even though estimating the sampling error for a CPI may be easier to estimate than for an aggregate PPP. It may be noted that margins of error are not attached to GDP either, even though the GDP numbers are also only estimates in practice.

Random, or probability, sampling versus purposive sampling

73. Probability sampling should be used to select outlets.  When probability sampling is used, the units in the sample are selected in such a way that each unit has a known probability of selection.  In a simple random sample each unit has an equal probability of selection. When prior information is available about the individual units in the universe from which the sample is being drawn, it is possible to utilize techniques such as stratification and sampling with probabilities proportional to size (pps). With pps, the probability of selection is made proportional to the size of some auxiliary variable that is known in advance.  In the CPI, it is common for outlets to be selected using pps sampling and the ICP can follow when it selects supplementary samples of its own. Ideally, pps for ICP purposes would use quantities sold as the size measure, but it may be necessary to use some other variable such as total sales or even numbers of staff as proxies for the quantities.

74. The advantages of random, or probability, sampling are well known and generally accepted. By choosing appropriate estimators, the resulting estimates are usually unbiased, or at least asymptotically unbiased, and also efficient, that is with minimum variance. Conversely, when the sampling is not random, there is the possibility of an unknown amount of bias. Moreover, it is not possible to attach sampling errors and confidence intervals to the results. Modern statistical theory focuses on probability sampling. The use of probability sampling is generally strongly recommended.

75. Sampling is purposive when the units in the sample are selected subjectively by some person or agency. The persons or agencies involved may try to exercise judgment to obtain a balanced or ‘representative’ sample or to achieve some other objective.   Despite the desirability of using probability sampling, purposive sampling is in fact used extensively both in the ICP and CPIs. More precisely, the normal practice in both cases is to use a mixture of both purposive and probability sampling. As already explained, the products are selected purposively (in the CPI as well as the ICP), while the outlets are selected using some form of probability sampling.  

76. In the case of CPIs, it is interesting to note that it is possible to select products as well as outlets using probability sampling, despite the lack of a sampling frame for products. Instead of selecting products first and outlets afterwards, the order can be reversed. Outlets are selected first using probability sampling, and price collectors are then instructed to take a probability sample of the products on sale within each individual outlet they visit.  In this case, the price collectors are only provided with very loose or general specifications of the types of products they are to select. On the other hand, the price collectors must, of course, record the precise specifications of the products they do actually select and price.
 

77. Only one country uses this methodology. One reason is that unless the price collectors are well trained and well versed in statistics, it may be difficult for them to carry out proper probability sampling on the spot within the outlet. Most statistical offices have serious reservations about the capability of their price collectors to do this.   They are also extremely reluctant to loose control over the actual selection of products and delegate it completely to their staff in the field. They prefer to choose them within the statistical office. They therefore provide their price collectors with tight product specifications similar to those that are provided to ICP price collectors. 

78. Selecting individual products at random within outlets would not be workable in an ICP context. Different products would be selected in different outlets so that it would not be possible to calculate national average prices or to match products and prices between countries. International comparability requires that a particular set of products must be pre-specified for pricing. The selection of products for pricing within outlets has to be purposive in order to ensure international comparability. 
Representativity and cutoff sampling

79. The ICP regional pre-survey generates a purposive sample of products to be used in all participating countries in the region.  One common type of purposive sampling is cutoff sampling in which the n largest sampling units in a universe are included with certainty and the rest given a zero chance of inclusion. In the ICP, a country’s list of representative products within each basic heading is implicitly selected by using cutoff sampling based on the expenditures. In principle, the n most representative products are the n largest products ranked by the expenditures on them, so that the selection of each country’s representative products is both transparent and objective. Subjective elements enter into the selection only because lack of information about the expenditures makes it is necessary for CPI or other experts to make informed judgments, or guesses, about which are the n ‘largest’ products.  

80. One disadvantage of cutoff sampling from a CPI point of view is that it is liable to produce biased estimates of average price change because the price movements for the omitted products that account for relatively small shares of total expenditure may differ systematically from those with large shares. In an ICP context, however, products with large and small expenditure shares will almost certainly tend to have different product PPPs. A  PPP based purely on the n largest, or most representative, products will behave somewhat like a Laspeyres type index. It will tend to be greater than one based on products with small shares. However, as explained in Annex 1, the methodology used in the ICP seeks deals with these tendencies by counter-balancing the Laspeyres type indices with matching Paasche type indices.   

81. As the criteria used to identify ‘representative’ products are similar in both CPIs and the ICP, there ought to be some overlap between the CPI representative products and the ICP representative products. This may offer considerable scope for making use of the existing CPI price collection program for ICP purposes.

Frequency of Price Collection

82. The frequency with prices are collected is an important issue. The universe of transactions to which the prices refer is spread over a year, given that the objective of the ICP is to use the PPPs to convert or deflate annual expenditure data from the national accounts. Average annual national prices are needed. Up to this point, attention has been focused mainly on the spatial dimension: the need to obtain average national prices covering expenditures throughout the economic territory of the country. However, it is also necessary to average these national prices throughout the year as a whole.  

83. There are three main options for price collecting: to collect once per month, once per quarter, or once a year. The target price in each case is the quantity weighted average transactions price within the period in question.   It is not the price at a single point of time.    The frequency with prices have to be collected obviously depends on the extent to which the prices vary over time. Some prices are liable to change only once a year, at least when the general rate of inflation is very low. Many service prices may change only once a year, especially if they are subject to some kind of annual review or regulatory supervision: for example, school fees and other kinds of professional fees, rail and bus fares, etc. Charges for utilities such as electricity or water may also change only once a year. Clearly, prices need to be collected once only for those goods or services whose prices change only once per year

84. The prices of most goods and services, however, are liable to change at any time and may also change several times during the course of the year. Even when the general rate of inflation is low, prices may not be stable. Zero inflation means that price increases tend to be cancelled out by price reductions. It does not mean that individual prices do not change. The greater the known or assumed variability in a particular price, the more frequently it has to be collected if a reliable estimate is to be made of the average annual price. 

Monthly versus quarterly price collection

85. In 2003, inflation was low in many countries throughout the world with prices increasing by less than one per cent from one quarter to the next, on average, and by only a fraction of one per cent from month to month. The same situation may prevail in 2005.  Very low rates of inflation must at least bring into question whether the repeated collection of prices from the same outlets month after month, or even quarterly, is justified or optimal, except for some seasonal products.  

86. Strongly seasonal products are products that are only available at particular times of the year and whose prices are also subject to seasonal variation. The prices of strongly seasonal products can only be collected in those months in which they are on sale on the market.  Strongly seasonal products include some services as well as goods: for example, some recreational services. The prices of seasonal products need to be collected in each of the months in which significant quantities are sold. The monthly prices ought to be weighted by the monthly quantities sold.

87. Apart from strongly seasonal products, quarterly price collection may be frequent enough for ICP purposes when the annual percentage rate of general inflation is low or moderate, say a single digit rate. The improvement in the accuracy and reliability of the annual averages achieved by collecting prices monthly rather than quarterly will often not justify the cost of collecting and processing three times as many prices. The prices for the same product collected in successive months or quarters are obviously not independent.  On the contrary, they are likely to be very highly correlated serially. The reduction in sampling error of the annual average from collecting monthly rather than quarterly may sometimes be negligible despite collecting and processing three times as many price observations. Very careful consideration needs to be given as to whether the additional resources involved in collecting prices monthly might not be much better spent on increasing the sample size by increasing the number of outlets from which prices are collected.  

88. Even the quarterly collection of prices may not be justified if a country has a reliable CPI.  An annual average price can be estimated from that for a single month or quarter by extrapolating it backwards and forwards to other periods using the relevant sub-indices from the CPI. This is the current strategy adopted in the joint EU/OECD PPP program for countries with very low rates of inflation. On the other hand, for those countries which have significant inflation, quarterly price collection is planned. Thus, the existence of a satisfactory ongoing CPI program and a reliable CPI is a highly relevant and critical factor. With a reliable CPI and low rate of inflation, a single price collection may be sufficient for ICP purposes. Resources can then be concentrated on trying to ensure that the average prices for that one period of time are as reliable as possible.   

89. On the other hand, much depends on the circumstances and statistical infrastructure in place within a country. Once the ICP price collection process has been set in motion, it could be the case that the marginal costs of collecting prices monthly rather than quarterly may be negligible. This may happen if the ICP data collection is closely linked in with the regular ongoing monthly CPI. The resources released by not collecting prices every month may not be easily transferable to other activities. Because of bottlenecks, it may not be possible to achieve much increase in the amount of price information collected at any one single period time by cutting back on price collection at other times. Thus, decisions about frequency have ultimately to be left to the competent authorities within the region and the country. The optimal strategy may vary from country to country.  

90. It should also be noted that repeatedly collecting the price for the same item means that checks are needed to ensure that exactly the same product is being priced from month to month. This is obviously very important for CPIs that are tracking prices of the same products over time. However, as the ICP product specifications are meant to be very tight (and tighter than the specifications used in many CPIs) tracking the same product over time should not be difficult. It is essential to impress on price collectors collecting for the ICP that they must price products that fit the tight ICP specifications exactly in order to ensure international comparability. It may be necessary to institute checks to see that these instructions are followed. If the instructions are followed, the products priced in successive time periods should also be the same.

91. When the annual percentage rate of inflation reaches double digits, the case for monthly collection becomes much stronger and quite compelling. Unless prices are collected frequently it may become difficult to estimate the average annual price with any precision. If inflation proceeds at a steady rate, it might be possible to estimate the average prices satisfactorily from quarterly data. However, if the pace of inflation is uneven, quarterly data may not be adequate. If the annual rate of inflation exceeds 100% monthly prices are clearly required.

Hyper inflation

92. However, there must come a point at which the rate of inflation is so high that it becomes questionable whether it is practically possible to estimate annual average prices with sufficient precision for ICP purposes. With hyper inflation, a somewhat different approach may be needed as it may be preferable to try to estimate national prices at a single point of time, say the middle of the year, and calculate PPPs at that point. Annual PPPs not only may be unreliable but have little meaning under hyper inflation. It is important to note that the annual national accounts data to which the PPPs are meant to be applied are also of doubtful validity and analytic usefulness under hyper inflation as the annual data may be completely dominated by the high price data for the last quarter.  Under hyper inflation the accounting period needs to be shortened to obtain meaningful data. Similarly, the period for time to which the PPPs relate need to be shortened, possibly to a single month.

The timing of price collection

93. The timing of price collection needs to be distinguished from the frequency of price collection. Timing refers to the point, or points, of time within the month or quarter in question when the prices are actually collected. The key question is the extent to which prices may vary from day to day during the month or quarter, or even during the course of a single day.   For example, the prices of the goods sold on informal markets may vary systematically during the course of the day.   

94. The monthly or quarterly price is intended to be an average of the all the transaction prices within the month or quarter. In practice, this means that when most transactions are made on one day a week at a weekly market or bazaar, the prices should be collected at the times when most transactions are known, or believed, to take place. If purchases are distributed fairly evenly between different days of the week, prices can be collected from different outlets on different days. Much may depend on factors such as administrative convenience and the proximity to each other of the outlets from which the prices are collected. In any case, it is desirable that the price collection procedures should follow the same timetable or pattern from one period to the next. 

95. As the qualities of some goods vary over time, most obviously in the case of perishable goods, it is necessary to ensure that the prices collected at different times do in fact continue to refer to exactly the same product as specified in the ICP Product Specifications.   For example, if sellers cut prices to get rid of their stocks, the lower prices are only acceptable for ICP purposes provided that the goods are of unchanged quality.  If the goods sold off at the end of a market day are deteriorating and of lower quality than the PS requires, their prices are not acceptable.

96. A similar issue arises with fashion goods, such as clothing and footwear, whose prices of tend to fall at the end of the fashion season. To ensure comparability between countries, the prices of such goods should be compared when the goods are still in fashion in both countries. Out of fashion goods should be treated as lower quality goods that no longer meet the ICP specifications. An average should not be taken of the prices of the goods when they are in and out of fashion, as the goods in and out of fashion are essentially two different kinds or qualities of goods even though their physical characteristics may be the same.

97. Price collection days need to take account of factors that affect prices and shopping patterns. Holidays and weekends should be avoided except for products with large sales at these times, such as petrol and entertainment, recreational and restaurant services. Normal shop opening and closing hours have also to be taken into account.  These can vary greatly from one country to another. 

98. Price collection dates (and sometimes times) need to be set in advance for both the ICP and CPIs. When prices are collected monthly or quarterly, the interval between successive price observations at each outlet should be held constant by visiting that outlet during a fixed time period each month or quarter. However, in some countries or economies, it may be desirable to set up checks to ensure that some sellers, such as major chains of stores or even government sellers, do not adjust their prices for collection days in order to try to conceal the prices at which they actually sell most of their products. 

Summary and Conclusions

99. This chapter has not dealt with all aspects of the price surveys as some important topics are covered in other chapters. In particular, Chapter 5 deals with the selection of products for inclusion on the common regional lists of products for pricing and the development of the standard product descriptions and product specifications.   It explains how the detailed specifications can be translated into questionnaire format for price collection purposes. Chapter 7 deals with the processes of data checking and validation at all levels from the price collectors through the national offices to the regional coordinators, together with the associated processes of data transmission.  

100. The present chapter has focused on the estimation of average national prices from samples of outlets. It proposes that the ICP surveys should exploit the existing statistical infrastructure to the maximum extent possible. Statistical offices are staffed with professionals with considerable experience and expertise of sampling and price collection.  The chapter does not therefore explain basic sampling survey methods as these are covered in many standard texts.  Indeed the ICP has to count on the statistical experience and expertise, and advice, of the staff already in place, especially with regard to the selection of products for pricing and the selection of outlets from which to collect prices.  The chapter recommends that ICP price collection should be integrated as closely as possible into the existing regular ongoing CPI price surveys.  It therefore has to focus on those aspects of price collection which are specific to the ICP.

101. With this strategy it is important to highlight the differences between ICP and CPI objectives and price collection programs. One major difference is that, as explained in Annex 1, the ICP has to estimate the average price for a product across all outlets in the country in the period in question. Its prime objective is not to track movements over time in the price of the same product in the same outlet, although when ICP prices are collected several times during the course of the year it is also necessary to ensure that the same product is priced each period. Averaging prices of products in different outlets implies that the products must be strictly comparable. They must be tightly specified and price collectors must make sure that the products for which they collect prices actually satisfy the detailed specifications and supervisors must check to make sure that they do this. The need for strict comparability between products in different outlets in the same country reinforces the basic objective of the ICP program to compare the average prices of the exactly same products in different countries. Obviously, the questionnaires must provide precise detailed descriptions of the products to be priced, including photographs when possible. 

102. As the selection of the products to be priced is determined during the pre-survey, the chapter focuses more on the selection of outlets from which the prices are to be collected. Here classical probability sampling methods can be employed both for the CPI and ICP, assuming adequate sampling frames exist. The types of sampling frames that may be used are discussed.  They are the same as those used for CPI purposes. Indeed, assuming that the two data collection processes are closely integrated, the ICP may be using the same samples of outlets as the CPI. However, the scope of most CPIs is typically more restricted than that of the ICP. For example, the CPI might cover only urban areas or even only the capital city. In general, therefore, it will be necessary for the ICP to select some additional outlets, especially rural areas, using appropriate probability sampling methods so far as possible.  

103. One difficult issue is determining the appropriate sizes of the samples of outlets to be used to estimate the average prices.  This topic is examined in some detail in Annex 2.  The relevant factors influencing sample size are the required degree of precision in the estimated national average price and the variation in the prices in the transactions in which the product is purchased.   As the prices collected are outlet prices as distinct from transaction prices, all that can be observed is the variation in outlet prices. The target price is a weighted average of the outlet prices in which the prices are weighted by the quantities sold, so that the corresponding measure of price dispersion has to be the weighted variance of the outlet prices.   There can be significant differences between the weighted and the unweighted measures, especially when a few outlets such as chains of stores or supermarkets accounts for a large proportion of the total quantities purchased.  

104. Another important issue is the frequency of price collection. As the target price for the ICP is an annual national average price to be used in conjunction with annual national accounts data, price collection needs to be undertaken more than once of year for most types of product, but especially for strongly seasonal products. Some countries may collect prices each quarter while some may collect prices for some products monthly.  Repeated price collection may not be so costly if it is closely integrated with ongoing CPI price collection.  An alternative that is used by some countries is to collect prices in one period only and then to estimate the annual averages by using the relevant sub-indices of the CPI to extrapolate the prices to other periods. This method may be acceptable when there is a reliable CPI with reliable sub-indices and the rate of inflation is not too high.  If there is hyper inflation it may not be appropriate even to try to estimate an average price for a period as long as a year, especially as the national accounts at current price covering a period as long as a year may not be useful anyway under hyper inflation.  

105. The chapter has two major annexes.   As just mentioned, Annex 2 deals with the sizes of the samples of outlets. Annex 1 explains how the lists of products for pricing are influenced by the target index. For example, Laspeyres and Paasche require different product lists within basic headings. If both are needed, product lists have to be combined.  If a common price list is used in a set of multilateral comparisons, as in the ICP, it will tend to get larger as the number of participating countries increases. This may create tensions as countries may be confronted with a choice between taking large samples of outlets for a small number of products or smaller samples for a larger number of products. In any case, the proportion of missing prices is likely to increase as the size of the common list increases. Both annexes address the difficult question of possible biases introduced by the failure of some countries to collect and report prices for some products.  Missing prices are similar to non-response in other kinds of surveys. Products do not get omitted from price collection at random. It is suggested that regional coordinators should closely monitor the incidence and pattern of missing prices and that steps may need to be taken to persuade some countries to collect some additional prices when feasible.  
Annex 1

The Estimation of Target PPPs
Introduction

1. This annex addresses the estimation of target  PPPs at the level of the basic heading from samples of products.  The annex focuses on binary Laspeyres, Paasche and Fisher indices, but is also relevant for multilateral methods such as the EKS which require binary Fishers as their building blocks.  Some of the conclusions apply to other aggregation methods, such as the CPD and GK.  

2. It is shown how the traditional formulae used to define Laspeyres and Paasche indices have to be adapted for purposes of international comparisons because is necessary to work with average prices and total quantities, as distinct from individual prices and quantities. This has practical implications for the price collection processes carried out by statistical offices. The annex also addresses the problem of missing prices which are one of the major problems confronting PPP compilers. Missing prices are liable to introduce serious biases into estimated PPPs and some action may need to be taken during the pre-survey and during the actual price collection to try to reduce their number. 

The Laspeyres as a Target Index

3. Consider first a situation in which the target is to calculate A’s Laspeyres index in a binary comparison between two countries, A and B.  A’s Laspeyres measures B’s price level relatively to A, using A’s expenditures as the weights. Laspeyres and Paasche indices are examples of basket indices which compare the total costs of purchasing the same basket of products in two different situations, such as two time periods or two countries. 

4. When the objective is to calculate a temporal index within a single country, prices can be collected for exactly the same products from exactly the same outlets in the two periods, assuming that most of the outlets are to be found in both periods.  This is the strategy actually followed by statistical offices. Let ptij denote the price of product i   purchased by consumers in outlet j in period t. In practice, statistical offices collect ptij and pt+1ij and can measure the price change over time for product i in outlet j. However, similar matching of outlet prices is not possible between countries because the sets of outlets are completely different from one country to another.  

5. Let  pAij and pBik denote the prices of  product  i   purchased in  outlet  j  in country A and in outlet  k   in country  B  in the same time period. There is no reason to compare the price in outlet j in country with that of outlet k in country B rather than with the price in any other outlet in country B. There is no natural or objective way in which to pair individual outlets in different countries. In any case, there can be no one-to-one matching of outlets if the number of outlets in one country exceeds that in the other.  

6. For these reasons, the quantities purchased in the individual outlets in country B cannot be revalued at the prices of individual outlets in country A. The basket of products for a Laspeyres index cannot be defined at the level of the individual quantities in individual outlets. The quantities of each product must first be summed across all outlets to obtain the total quantities of each product purchased in country A. The basket then consists of the total quantities of each product purchased in the country as a whole. A national basket of this kind consisting of total quantities can only be revalued at the average prices of country B. A’s Laspeyres PPP index is then defined as the ratio of A’s basket revalued at the average prices of B to the actual cost of the basket in A. It should be noted that it is only legitimate to sum the quantities, and to average the prices, of products that are homogeneous. It should also be noted that international comparisons are obliged work with average rather than individual prices, whatever the purpose of the PPP comparison. Making satisfactory estimates of average national prices is an integral part of the ICP program.   

7. Let pAij and qAij denote the price and quantity of price of product i purchased in outlet j in country A. The average price and total quantity of product i are defined as follows where the summation is over the various outlets
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The average price is the national average price in the period in question as defined in the main text.    The Laspeyres PPP index, as just defined above, based on country A can be written as follows:
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The denominator in (2) is, of course, equal to the total value of the actual purchases made in A.  The product PPP for product i is defined as: 
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The expenditure share of product i in country A is defined as:
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A’s  Laspeyres index, as defined in (2) can then be expressed as a weighted average of the individual  product  PPPs weighted by the expenditures shares in country  A.
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8. This is an operational formula with practical implications for the price collection.  In a CPI, the price collection is geared to ensuring that prices are collected for same items in the same outlets in successive periods.  The exact specifications of the items can differ from outlet to outlet.  In the ICP, however, the objective is to estimate the average price for a single product by collecting the prices of that product in different outlets throughout the country.  The resulting average price has then to be compared with the average price of the same product in another country or countries. To be meaningful, each average price must refer to a single homogeneous product.  This implies that the product must be tightly specified.  All the prices in the different outlets in both countries must refer to the same product. If ICP price collection covers several periods, then it is also necessary to ensure that the same items are priced in successive periods, as in CPIs. Price collectors must be supplied with very precise specifications so that they can identify the products. Supervisors must take steps to ensure that price collectors respect the specifications.   

Estimating the Laspeyres PPP for a Basic Heading

9. Suppose the target index is a Laspeyres index for a basic heading.  Even though the range of products within a basic heading may be small compared with variety of products at higher levels of consumption, the basic heading may still contain a large number of different kinds of products, the exact number depending partly on the size of the heading in terms of the share of total consumer expenditures taking place within the heading and partly on how tightly each type product is defined. With tight specifications, as in the ICP, the number of different kinds of products is potentially very large. They must be classified into a number of more homogeneous categories. The relative expenditures on the different categories of products within the heading will tend to differ between the two countries depending on income levels, tastes, climate, customs, and so on. This variation gives rise to index number problems.  

10. Suppose that detailed information on expenditures is available in country A. If a sample of different product types is to be selected within the basic heading that is meant to be representative of the pattern of consumption expenditures in A, the number of product types selected from each category should be proportional to the expenditure on that category of products. A probability sample of different product types can therefore be taken using pps with the probabilities proportional to expenditures in A. This yields a list of different product types that can be used for PPP purposes. It can be described as the A list. The set of products on the list should reflect expenditure habits in A.

11. The next step is to collect a sample of prices, or more precisely outlet prices, for each type of product on the product list in both countries, A and B. Although the pattern of expenditures will differ between the countries A and B, assume initially that all the products on A’s list can in fact be found in B. In this case, a sample of outlet prices can be collected for each of the selected product types in both countries from which the average prices of each product can then be estimated. A simple average of the resulting estimated individual product PPPs, as defined as in (3), above provides an unbiased estimate of the target Laspeyres PPP because the relative importance of the different categories of products in A’s expenditures was instrumental in selecting the individual types of products for inclusion on A’s list of products.  

12. The procedure just outlined for selecting a representative set of products has some similarities with the way representative products are actually selected in the ICP 2003-2006 round. The actual method used in the ICP, however, is dictated by the fact that detailed and precise information on expenditures within a basic heading is not in fact usually available. The implications of using the ICP method are considered later.

Effects of Missing Prices on the Laspeyres Index

13. The sets of products actually available on markets in the two countries may not be the same.  They will overlap but they will not be coincident.   This means that average prices will not be collected in B for some of A’s products, so that product PPPs cannot be estimated for all the products on A’s list. Missing prices are one of the most serious problems confronting PPP compilers. They clearly introduce errors. However, the errors are not random and there is a risk that missing prices may introduce significant biases into PPP estimates. The problem is analogous to the difficulties created by new and disappearing products in a temporal context where some products can be found in only one of the two periods compared.  

14. There are two kinds of reasons why prices may not be reported in B for some of A’s products.  The first is simply that the product is not sold anywhere in B.   It does not exist in B. However, in practice, a price may also not be collected and reported because the product is so rare that the statistical office is not aware of its existence. Alternatively, its existence may be known but it is considered too difficult or costly to collect, perhaps because it is only to be found in remote areas or in only one or two outlets in the entire country, or because it is deemed by the statistical office to be so exceptional or esoteric as not to be suitable for international comparisons. In cases where the product exists but its price is not collected for one reason or another, its omission from international comparisons risks introducing bias into the estimated PPPs.   

15. Assuming that omitted products are generally uncommon and unrepresentative, there is a strong presumption that their prices will tend to be relatively high. Of course, there are bound to be exceptions to such a generalization, but the relative prices of such products are likely to be above average.  Indeed, the main reason why they are purchased in relatively small quantities may be precisely because they are relatively expensive. In this case,  the PPPs for these products, i.e., the ratios of their average prices in B to their average prices in A, will tend to be relatively high and higher on average then the average PPPs for the products that are priced in B as well as A. Their omission will introduce a downward bias into the estimated Laspeyres. The bias could become a matter of some concern if the products happen to relatively important in A. This may be illustrated by the example of a consumer in A, who moves to B, and is determined to continue purchasing the same basket of products as before. A Laspeyres index which excludes some of A’s products because they are ‘missing’ in B is likely to understate amount of B’s currency needed.  

16. This kind of argument can be extended to cover situations in which some of A’s products do not actually exist at all in B. The reason why a product may not be marketed in B may be that minimum price at which a supplier in B would be willing to sell the product is higher than the maximum price that purchasers in B would be prepared to pay.  If a price were to be the imputed for the missing product equal to the minimum price at which the product would be supplied in B, such a price and the corresponding PPP would still tend to be relatively high. This again reflects the fact that if a consumer from A were to try to insist on purchasing the same basket of products in B as the consumer actually buys in A, the cost of the basket might be quite high as the missing products might have to be specially produced or imported.   

17. It is not feasible for the ICP to impute prices so that products that are genuinely missing in one or other country have to be omitted in practice. However, the fact that the Laspeyres index that excludes them can be regarded as having a downward bias may affect the interpretation placed on the PPPs: in particular, when used to compare living standards.  

Estimating the Paasche Index

18. The alternative to the Laspeyres is the Paasche index.  There may be no a priori reason to prefer one to the other. The formula for the A’s Paasche index can be expressed as a weighted harmonic average of the individual product PPPs using the relative expenditures in B as weights.  

19. The Paasche is identical with the reciprocal of the B’s Laspeyres index and it may be best viewed this way in the present context.  The estimation of the B’s Laspeyres index can proceed in the same way as that just described for A but using B’s expenditures as weights. The products have to be selected with probabilities proportional to the expenditures on the various product categories in B. The resulting product list will be not be the same as A’s list although there may be some products common to both lists. The difference between the two samples and two product lists will depend largely on the extent to which patterns of expenditure differ between the two countries.  

20. It is again necessary to take note of missing products. Using exactly the same reasoning as used above, it may be inferred that the omission of products which are on B’s list but for which prices are not collected in A is likely to impart a downward bias into B’s Laspeyres index. Hence, they are likely to introduce an upward bias into A’s Paasche index.  

Estimating the Fisher Index

21. A standard result in index theory is that the Laspeyres index will tend to exceed the Paasche because of the substitution effect:  the tendency for consumers to purchase relatively more of products that are relatively cheap.  The Fisher index, defined as the geometric mean of the Laspeyres and Paasche indices, treats both the periods or countries compared symmetrically by giving equal importance to the expenditure patterns in both countries.  It is an example of a superlative index, a type of index that commands a lot of support among economists.  Fishers are commonly used in multilateral comparisons that use the EKS method, although other superlative indices have been suggested.   

22. In order to estimate the Fisher, both the Laspeyres and the Paasche have to be estimated.  Prices have to be collected in both countries for products on both A’s list and B’s list, so that the burden of price collection may be significantly increased as compared with estimating either the Laspeyres or the Paasche on its own.  

23. The two product lists could be merged into a single list so that a single price collection could meet the needs of both indices.  Although the A and B lists may overlap, the merged list of products will generally be larger than either of the separate lists.  If the burden of price collection is not to be increased, both the A and the B lists would have to be shortened before being merged to obtain the common list needed for the Fisher.   Both the Laspeyres and the Paasche indices used to estimate the Fisher would have to be based on a smaller number of sampled products and prices than would be the case if either the Laspeyres or the Paasche index were being estimated on its own.  

24. This reflects that fact that the data requirements for a Fisher, and indeed other kind of superlative index that treats both countries symmetrically, are greater than for a Laspeyres and Paasche on its own. A Fisher requires information about expenditures in both countries, not just one. The constituent Laspeyres and Paasche indices that are used to estimate the Fisher will be less reliable than if they were estimated separately, assuming that the same numbers of prices are collected in both cases.  

Missing Prices 

25. As already noted, the potential biases attributable to missing prices in the Laspeyres and Paasche work in opposite directions. They will tend to offset each other when the Fisher is calculated, but it cannot be assumed that the two biases will be of equal magnitude.   It is quite possible that the numbers of missing prices will be greater in one country than in the other, so that one of other of the Laspeyres or Paasche may have a greater bias. In this case, there may be some residual bias in the Fisher.

26. Suppose that A has a much larger and more diversified economy than B.  It is then possible that all B’s products are to be found in A, but that the prices of some of A’s products are missing in B. There may be downward bias in A’s Laspeyres, but none in B’s Laspeyres and hence none in A’s Paasche. There would then be some downward bias in the Fisher based on A.  

Multilateral Indices

27. Consider multilateral comparisons using the EKS method. In a multilateral program such as the ICP, price collection is coordinated by using a common product list for all countries built up by merging the individual product lists for the participating countries. The tendency for the size of the common list to increase as the number of countries increases is likely to create pressures to reduce the sizes of the lists contributed by the individual countries. This will tend to reduce the reliability of the individual direct Fishers on which the EKS is built, although this may be offset by the increase in the number of indirect comparisons through third countries. Increasing the size of the common list as a result of increasing the number of countries may, however, result in an increase in the proportion of missing prices, which will tend to have an adverse effect on the results. This possibility may reinforce other arguments in favor of restricting the total number of countries in a set of multilateral comparisons by dividing the countries into separate regional groups.  

ICP Practice 

28. In practice, the detailed expenditure data within basic headings needed to enable representative samples of products to be taken using pps sampling are not available. In the ICP, therefore, countries are requested to take a purposive sample of representative products. Representative products are the ones known, or believed, to account for the largest expenditure shares. A sample of representative products so defined is not the same as representative sample of products, although the same products may be found on both lists.  sample of representative products cannot reflect a country’s pattern of expenditure within the basic heading as a whole as it will exclude completely products on which expenditures are relatively small. A representative sample should include a small number of such products.  

29. Consider again a binary between countries A and B. ssume initially that both countries are able to price all the products on the other’s list. The first step is to estimate the average product PPP for all A’s representative products. This may be called a ‘quasi-Laspeyres’ index.  It is a substitute for Laspeyres based on a representative sample of A’s products, but it is not an unbiased estimate of the Laspeyres. The n most representative products in A will all tend to have prices that are low relatively to their prices in B so that their product PPPs, the ratios of  B’s average prices to A’s average prices, will tend to be relatively high. Conversely, an average of the PPPs based on B’s representative products, the quasi-Paasche, will tend to be low. ssuming there are no missing prices, the geometric mean the quasi-Laspeyres and quasi-Paasche, may provide an unbiased estimate of the Fisher. This is the rationale underlying the method used to estimate the basic heading PPPs in ICP 2003-2006.  

30. Missing products create the same problems as discussed earlier.   If prices are missing in B for some A’s representative products the same conclusions may be drawn as before. The missing prices are likely to very high relatively to the prices of the same product in A. The presumption must be that the average PPP based only on A’s representative products that are also found in B is lower than one that also included the missing products.   Missing prices in B are likely to impart an downward bias to the PPP based on A’s representative products.  Conversely, missing prices in A are likely to impart an upward bias to the average PPP based on B’s representative products.

31. These biases will offset each other when averages are taken of the quasi-Laspeyres and the quasi-Paasche indices, but they may not cancel each other out. If prices are collected in A for most of B’s representative products but few prices are collected in B for A’s representative products, the biases may not cancel. The degenerate case would be where no prices are collected in B for A’s representative products.  The methodology breaks down in this case as PPP based entirely on A’s representative products would be essentially the quasi-Laspeyres on its own which would  not be comparable with quasi-Fishers PPPs calculated for other pairs of countries.

32. Similar arguments apply for a set of multilateral comparisons based on attempts to estimate Fisher type PPPs at the basic heading level using lists of representative products.  If a country does not provide prices for any of the representative products of another country, it is doubtful whether that binary should be included in the EKS. It should be assigned a very small or even zero weight.

Conclusions

33. The lists of products to be priced and the numbers of average prices that countries actually report for the products obviously determine the success or failure of a set of multilateral comparisons.   Because of the substitution effect, there tends to be a systematic relation between the relative prices and relative quantities of different products in different countries.   Representative products purchased in relatively large quantities tend to have relatively low prices compared with their prices in other countries where they are not so popular.   Conversely, products that are scarce and whose prices may be difficult to obtain without a search tend to have relatively high prices compared with other countries where they are more plentiful.   The differences in relative prices between countries can be so large that it can make a considerable difference to the estimated PPPs which products are included on the product lists and which average prices  actually get reported and included in calculations.  This is illustrated by the fact that the aggregate Laspeyres PPP for a country may easily be double the corresponding Paasche.  These are enormous differences that can even exceed differences between PPPs and exchange rates. 

34. The first essential is to ensure that each country nominates a set of its own representative products for inclusion on the common product list during the course of the pre-survey.   This was repeatedly stressed in the previous chapter.  However, it is equally essential to ensure that each country collect prices for a sufficient number of other countries’ representative products.   This needs to be impressed on national coordinators who in turn must impress it on all those involved in the data collection process down to the individual price collectors.  It is not sufficient merely to ensure that the products whose prices are collected are comparable between countries.   If they do not constitute the right set of products, the resulting PPPs may be seriously biased.  

35. From the point of view of an individual country, the common ICP list of products will contain a number of products that are there simply because they are representative of other countries. These may be products of a kind that would never be included on the list of products that are priced for CPI purposes. Some of them may be products that are simply not available in the country and which cannot be priced. Although it will be impossible to collect prices for such products, the fact that they are not available may be indicative of the fact that they would be relatively expensive if they were to be supplied, so that they cannot be treated as if they were a random sample of products whose prices happen to have been missed accidentally or by chance. Other products will range from products that are just not very typical to products that are very unusual, rare or esoteric, or even illegal in that country. Statistical offices may be reluctant to collect such prices because they consider them to be so unrepresentative that they ought not to figure in comparisons with other countries. Alternatively, they may not be aware of the outlets in which they are sold and not be willing to search them out. In any case, it may be difficult and costly to collect the prices. Whatever the reason for not collecting the prices, the fact remains that such prices are likely to be relatively high.

36. Thus, whatever the reason for the missing prices their impact on the PPPs is not the same as it would be if price observations happened to be missing by chance.   The missing prices obviously reduce the number of product PPPs that can be calculated and increase sampling errors.  More serious is the fact their omission may distort the PPPs by introducing systematic errors.   

37. Some countries may have to be persuaded, or positively encouraged, to collect prices of unrepresentative products. Much depends on the overall pattern of prices that can be expected from information obtained during the pre-survey. Regional coordinators need to try to identify countries whose reporting of prices may be inadequate and to encourage them to try to make an effort to collect some additional prices, possibly by providing some assistance if necessary. Of course, it is impossible to collect prices for products that do not exist anywhere in a country, but there may be some products for which, for various reasons, countries do not report prices initially but which might be pressed into doing so.    
Annex 2

Sample Sizes, Numbers of Outlets and Reliability

1. The overall reliability of the PPPs at the level of the basic heading and higher levels aggregation depends on the interaction of three factors:

· The numbers of products on the ICP lists;
· The numbers of the listed products for which countries prices actually collect prices, or the country response rate;
· The numbers of outlet prices collected for each product for which price surveys are actually undertaken.   

2. In the present context, the ICP lists of products may be treated as given.  It is determined collectively in the pre-survey. This annex focuses mainly on third factor.  The second is effectively a special case of the third in which the number of prices collected is zero. There may well be an interaction, or trade-off, between the second and third in practice assuming the resources available for price collecting are limited. The difficulty and costs of collecting an outlet price could vary significantly between different types of product. When it is difficult to collect prices for a particular type of product, say because the product is not very common and found only in a very few widely dispersed outlets, it may be judged to be cost effective not to try to collect any prices for that product and concentrate on collecting prices for products that are more representative and readily available. Such a strategy may increase the total number of price observations but risks introducing bias. This topic is discussed further below.  

3. The main purpose of this annex is to examine the relationship between the size of the sample and the probable margin of error, or precision, attached to the average price estimated from the sample. It draws on classic sampling theory. The central limit theorem states that if a population has a finite variance (2 and an arithmetic mean (   then the distribution of the sample mean in repeated random samples drawn from that population approaches the normal distribution with a variance of   (2 / n and a mean  (  as the sample size n increases. For reasonably large samples of 50 or more the approximation to the normal is likely to be good but not for very small samples of, say, 15 or less. The sample mean provides an unbiased estimate of the population mean. The probability of the sample mean not deviating from the population mean by more than a certain amount can then be derived from the shape of the normal distribution or area under the normal curve. In this way, probable margins of error can be attached to sample means. An explanation of sampling errors and confidence intervals be found in any textbook on probability and statistical theory.  

4. In practice, the population standard deviation,(, will not be known but may be estimated from the sample itself, from other samples drawn from the same population, or in other ways, as explained below. It is convenient to replace the estimated value of the standard deviation, s, by its value relative to the estimated mean, m:  i.e., s / m.  It is then possible to construct tables showing, for example, the minimum size of sample needed to ensure that the probability of the sample mean deviating from the population mean will not exceed some specified amount.  Such a table is shown below.  

5. The table is constructed on the assumption that a 10 % level of significance is required.  Its use may be illustrated by the following example.  Suppose that the estimated relative standard deviation, s /m ,is 0.2  or 20% (second column) and also that the required precision level is 5% (first row). The entry in the first row and second column is 45. This means that a sample of 45 is needed to ensure that there is 90 % probability that that the sample mean does not deviate from the population mean by more than 5%.

Sample sizes by target precision and relative standard deviation, with 10% significance level

	Target precision    %
	Estimated relative standard deviation :   s / m

	
	0.1
	0.2
	0.3
	0.4
	0.5

	
	Size of sample or number of outlet prices

	5
	14
	45
	100
	176
	273

	10
	5
	14
	27
	46
	70

	15
	
	9
	14
	22
	33

	20
	
	5
	9
	14
	20

	30
	
	
	6
	9
	14

	
	
	
	
	
	


6. The greater the variance in the population, the lower the level of precision in the estimated mean for any given size of sample. Conversely, the larger the size of the sample, the higher the level of precision in the estimated mean achieved for any given variance in the population. The size of sample needed to achieve a given level of precision, say 5% , may increase sharply with the relative standard deviation: for example, when s / m increases for 0.2 to 0.3 the minimum sample size needed more than doubles from 45 to 100.   

7. In an ICP context, the required precision will depend on the relative importance of the product in total consumption. This is liable to vary from country to country so that different sizes of sample may be appropriate in different countries. The variability of the prices between outlets will also itself tend to vary between countries.  The appropriate size of sample depends on the net result of a set of interacting factors.  It is a matter on which national coordinators may wish to consult with regional coordinators.  It must also be remembered that a product PPP is the ratio of the estimated average prices in two different countries.   It might not be optimal for one country to spend a lot of resources achieving a high degree of precision in its estimated price for some particular product if other countries do not, or cannot.  This is a matter which may call for some collective discussion and some general guidelines at a regional level.  Such guidelines would have to be specific to a particular set of countries and particular set of products.

Estimating the Standard Deviation

8. Some estimate of the standard deviation is needed prior to conducting the sample in order to estimate the required sample size.   Estimates of the variation in outlet prices may be made on the basis of price data collected for CPI purposes.   They may also be available from previous ICP programs.  If no other estimates are available, a rough estimate of the standard deviation can be made by observing the difference between the maximum and minimum outlet prices on the market.  The standard deviation is likely to be equal to about one fourth of the difference.  

9. As the absolute sizes of the outlet samples are likely to be constrained by the total resources available, the relative sizes of the samples taken for different kinds of products may be more relevant than the absolute sizes of the samples.  In deciding on relative samples sizes, the critical factor is the variability of the prices of different kinds of products relative to each other.  In order to assess the relative variabilities for different kinds of products, fairly crude measures of dispersion, such as the range, may be acceptable.  

Sample Sizes, Outlet Sizes and Weights

10. The ICP average national price is the average price over all transactions or purchases of the product made in some period. As explained elsewhere in the chapter, this is a weighted average of the outlet prices, the weights being the quantities purchased in the outlets. The price variation that is relevant to determining the precision of the estimated national average price is therefore a weighted variance of the outlet prices.  There can be a considerable difference between the weighted and unweighted variances in situations in which the market for some product is dominated by one or two large sellers.  

11. Suppose half the quantities of some product are purchased from one large supermarket, all at the same price, and the rest purchased from n other outlets selling at different prices. A situation of this kind clearly calls for the outlets to be stratified by type of outlet. Suppose the supermarket is defined to be one stratum, while the other n outlets constitute the other stratum. The mean price is known with certainty for the half of the population transactions that take place at the same price in the supermarket stratum.  The sampling error is entirely attributable to the other stratum and will depend on the number of outlets sampled in that stratum. As there is no sampling error for the supermarket stratum and as it accounts for half of all the transactions taking place, the sampling variance of the overall weighted mean covering both strata will be about a half of the sampling variance for the estimated mean of the other stratum. In this case, an unweighted variance of all the outlet prices, including the supermarket, will significantly overestimate the variance in the transactions prices and therefore lead to an overestimate of the size of sample needed to achieve a given level of precision if used in the table above.

12. Although the example just give may be somewhat artificial, it will be not uncommon for a large proportion of the total purchases of some product to be made from a very small number of sellers, such as chains of stores, including department stores, service stations or supermarkets. In such cases, the outlets must be stratified by size of outlet, which will be equivalent to stratification by outlet type. There should be little difficulty in identifying large chains of outlets even if the sampling frames for the large number of small outlets may not be so good. Prices should then be collected from all the large chains, if possible, with a sample of other outlets. It must be checked whether all outlets belonging to the same chain in fact sell at the same price. If not, the individual outlets belonging to the same chain may have to be sampled if the head office is unable to provide details about the outlet prices. The sampling strategy will generally vary from product to product depending on the structure of the market. 

Missing Prices

13. The problems and potential biases created by missing prices have been examined in Annex 1. If a particular product does not exist anywhere in a country, its price cannot be collected. However, as already argued, this may not always be the reason for not collecting a price. There may be cases where statistical offices may not try to collect prices because they consider that there are two few outlets selling the product for its average price to be estimated with sufficient precision: or, alternatively, because the costs of searching out enough outlets to obtain enough prices to be able to estimate a sufficiently reliable average price are considered to be too high.    

14. Statistical offices may be confronted with a choice between estimating average prices for a small number of products on the ICP lists with acceptable level of precision or estimating average prices for a larger number of products with lower precision.  In other words, they may be confronted with a choice between having large enough samples for a small number of products and having samples which may not be regarded as large enough but for a larger number of products. When resources are limited the choice between the two is not obvious. A statistical office seeking to maintain high standards may regard the first option as preferable. However, this means that fewer average prices are supplied to regional coordinators. Implicitly, the number of missing prices must be higher when statistical offices do not wish to report prices that they consider are not sufficiently reliable.

15. The ICP may therefore be confronted with a choice between having reliable product PPPs for a smaller number of products or less reliable PPPs for a larger number of products. The problem with reducing the number of products is that products do not get dropped off the lists of products at random. As argued in Annex 1, the products that a country drops are likely to be ones that are on the list because they are representative of other countries and are purchased in very small quantities in the country in question at prices that tend to be relatively high. There is a risk of bias being introduced by not collecting such prices. If the incidence of missing prices were about the same for all countries, the potential biases might tend to cancel out.  However, if some countries have many more missing prices than others, the biases may not cancel. The same conclusion is reached as in Annex 1. Countries that report prices only their own representative products may have to be persuaded by regional coordinators to collect prices for at least one or two products representative of other countries even if the resulting average prices cannot be estimated with the level of precision that might be considered desirable for purely internal purposes within a country.
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� Residence is not the same as nationality, as some foreign nationals may be resident in a country while some nationals may be resident abroad.


� If a household purchases  k  units simultaneously, the purchase should be treated as consisting of  k separate transactions.   


�   It may, however, become possible in the future, at least for some products, as increasing use of electronic points of sale at which each individual transaction is ‘scanned’ and recorded.   


�   Consider salt and pepper.  Suppose salt is measured in kilos and pepper in grams.   By changing the quantity units of pepper from grams to ounces the absolute price of a unit of pepper is increased by about 30 times.  The absolute difference between the prices of salt and pepper depends largely on the units in which they are measured. The problem cannot be avoided by measuring both products in the same quantity units, say kilos.  In some cases, such as coal and electricity it may not even be possible to use the same quantity units. 


�  This is the method actually used by the US Bureau of Labor Statistics to estimate the US CPI. The overall US sample is a probability sample.
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