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Chapter 7

Editing and Validation

Introduction

1. This chapter deals with the editing and validation of price data collected by countries for ICP purposes. As part of the process of editing, annual national average prices are calculated for the products included in the ICP price surveys. These average prices are then used to estimate PPPs for the basic headings.  

2. First, it is useful to distinguish non-sampling errors from sampling errors attached to parameter estimates, such as the estimated average prices and PPPs. This chapter is concerned only with the first type of error: non-sampling error. Non-sampling errors affect individual units or observations. The objective of the editing and validation procedures described in this chapter is to eliminate or, at least, to reduce the incidence of non-sampling errors and also to correct them when they are successfully detected.  

3.  Sampling errors, on the other hand, cannot be avoided. They occur even if each sampled unit is measured without error. They depend on the sizes of the samples taken and the variability in the population. When random samples are taken it may be possible to estimate the standard errors of the sample estimates, as explained in Annex 2 to Chapter 6.

4. The ICP price surveys are designed to collect product prices from outlets. A non-sampling error occurs when the price observation collected and used for ICP purposes differs from the true outlet price of the product specified on the ICP product list. There are two main types of non-sampling errors.

· A price error occurs when the product for which the price is to be collected is correctly identified in the right outlet, but the price actually collected is incorrect, or alternatively the price collected is correct initially but an error is subsequently introduced into the price somewhere in the process of recording, transmitting or editing the price. 

· A product error occurs when the product for which the price is collected is not in fact the product specified on the ICP list.  When the product is wrong, its price may be correctly recorded and processed, but it is still an incorrect price for ICP purpose. Of course, a price error may be super-imposed on a product error.   

5. A product error occurs when the price collector accidentally, or deliberately, substitutes another product for the one specified on the product list without recording that its characteristics are different from those of specified product. Substitution, in itself, does not introduce error provided it is clearly noted and flagged. Indeed, price collectors are usually instructed to collect the price of a close substitute if they are unable to find the product on the ICP list. So long as the substitution is properly documented and the national coordinator is fully informed, it is then the responsibility of the national and regional coordinators to decide what use can be made of the price. It may be possible to adjust the price for the difference in quality between the product priced and the product specified. Alternatively, if some other countries also report prices for the same substitute price comparisons can be made for the substitute as well as for the original product specification. In effect, the substitute can be treated as a new product specification and added to the list of ICP products. This could happen, for example, when the product specification refers to a particular model that is in the process of being replaced by a later model in a number of countries.  

6. The object is to compare like with like. Loose specifications may introduce product errors because the products whose prices are compared may not be the same.  For example, if a generic product specification is used, it may embrace a wider range of products than was intended when the specification was drawn up. In this case, errors may be introduced into the estimated PPPs because the products differ significantly in their characteristics. Errors due to loose specifications cannot be attributed to the data of any particular country.  

Preventing and Detecting Errors

7. Prevention is better than correction.  One of the objectives of good survey design and management is to minimize the incidence of non-sampling errors. Price surveys need to be carefully planned and carried out efficiently with proper supervision. The ICP product specifications must be sufficiently precise to enable the products to be identified unambiguously.  Price collectors must be well trained and briefed. They must be provided with clear instructions and clear questionnaires. Their fieldwork should be closely monitored and checked to ensure that the prices recorded are the required prices. Similarly, the staff engaged in processing, checking and editing the prices should be well trained and properly supervised. These are all matters of good survey practice that apply to all kinds of price surveys and not just the ICP.  

8. It often happens that the price reported refers to a different unit of quantity from that requested and specified on the product list. The price reported may refer to the wrong weight: For example, to 250 or 500 grams instead of the required quantity unit of a kilo: or, it may be the price per egg instead of per dozen eggs, or per pint or gallon instead of per liter. However, price collectors are obliged always to report the actual unit of quantity, whether or not it coincides with the quantity requested.  Thus, the use of different quantity should not introduce an error as it will be recorded and known. Either the price collected can be adjusted to convert it into the price for the quantity requested, or if this is not feasible the price may have to be deleted. This point is discussed in more detail later.

9. A standard approach to error detection in surveys of all kinds is to identify extreme observations or outliers. These are observations that diverge so much from the average as to be treated as prima facie implausible and therefore requiring further investigation and verification. It should be noted that the policy is not to reject outliers automatically but to investigate whether or not they are genuine extreme observations.  An element of judgement is still required. The amount of divergence that triggers further verification depends largely on the variance of the price observations. For example, it may be decided on the basis of the ‘t ratio’, i.e., the divergence between an individual price observation and the average price for that product divided by the standard deviation of the price observations. As 95% of a normal distribution lies within the range of the mean plus or minus 2 standard deviations, it may be decided that if the t ratio exceeds 2, the observation is sufficiently improbable as to require checking. The methodology is similar to the techniques of quality control used to screen for faulty goods in production processes. 

10. It is not advisable to rely too heavily on the screening of outliers because only large errors cam be detected this way.   Smaller errors remain undetected if the resulting price observations remain within the specified bounds of acceptability.  Thus, the use of automatic screening methods does not remove the need for efficient management and editing procedures. 

11. The screening of outliers is used in the ICP at more than one level.  The ICP uses a hierarchy of checking and validation procedures.

· First, outliers can be identified and screened in a sample of individual prices collected for a single product within a single country.  

· Second, outliers can be identified and screened in average prices for the sample of the different products within the same basic heading within a single country.  

· Third, additional checks can be instituted at an international level in the ICP by confronting the estimated average prices for the same product in different countries with each other. Although it may not be possible to compare individual prices between countries because of confidentiality restrictions, average prices for the same product in different countries can usually be compared with each. The ICP has set up procedures to make such comparisons in a systematic manner in order to look for outliers.  For this purpose, the average prices have to be converted into a common currency using exchange rates or PPPs, or both. 

The ICP/CPI Tool Pack

12. The ICP/CPI Tool Pack is a software package developed by the World Bank and designed for purposes of storing and processing price and expenditure data at each successive stage of the ICP program from the collection of the individual price observations through to the calculation of PPPs at the level of the basic heading and higher levels of aggregation. The Tool Pack may also be used for CPI purposes.   It is distributed free of charge by the Bank to countries participating in the ICP program. 

13. One of the main functions of the Tool Pack is to facilitate carrying out the kinds of checks described above. The Tool Pack has two parts. One is the Price Collection Module (PCM) and the other is the Price Administration Module (PAM). The Tool Pack may be used for checking at each of the levels distinguished above.  

· First, the PCM can be used by the national coordinator to carry out the initial checks on the individual price observations for each product within a single price collection center where the PCM is deployed.

· Second, the PAM can be used by the national coordinator to check both the average prices or individual price observations of different products in a single country.

· Third, the PAM can be used by the national coordinators and the regional coordinator working in collaboration to check the average prices of the same product in different countries when converted into a common currency using exchange rates or PPPs.  

14. The procedures involved at each of the three levels are described in some detail in the remaining sections of this chapter. 

Overview of the Editing and Validation Process

15. The editing and validation procedures recommended here are based on those used in the Eurostat/OECD comparisons. They have been developed over many years during the course of a number of rounds of PPP comparisons. The methods have therefore been tried and tested in practice.   They may continue to evolve and improve as more experience is gained.  

16. Running the full sequence of editing and validation procedures takes about half a year. The procedures therefore must be carefully planned and tightly scheduled. This section gives a general overview and summary of the various steps involved before they are described in more detail in the remaining sections of the chapter. The whole process is depicted in Table 1.  

Table 1: An example of workflow for intra- and inter-country data validation

	Step
	Action
	Month
	Who is involved
	ICP Software assistance

	1
	Price collection
	t
	National ICP Coordinator, Price Collectors 
	

	2


	Entering price data into Price Collection Module 
	t + 1
	National ICP Coordinator, Staff of the NSI
	Data entry screen (PCM, Tool Pack)

	3
	Pre-check of preliminary data at the national level


	t + 1
	National ICP Coordinator, Price Collectors, Branch Experts
	Data output sheet and diagnostic table (Tool Pack)

	4
	First submission of national price reports to regional coordinator
	t + 1
	National ICP Coordinator, Regional Coordinator
	Tool Pack

	5
	First reaction by Regional Coordinator


	t + 2
	Regional Coordinator
	Data input and output sheet diagnostic tables (Tool Pack)

	6
	Second submission of national price reports to Regional Coordinator, incorporating changes in response to step 5
	t+ 2;

t+ 3
	National ICP Coordinator, Staff of the NSI
	Data input and output sheet diagnostic tables (Tool Pack)

	7
	Calculation and distribution of first regional “Quaranta” Tables to countries (when data from a sufficient number of countries are available: e.g. half of the region)
	t + 3
	Regional Coordinator
	Software for production of QT (Tool Pack):



	8
	Validation on the basis of multilateral information by countries (analysis of 1st QT); comments and changes to be sent to Regional Coordinator


	t + 3 till
t + 5
	National ICP Coordinator, Price Collectors, Branch Experts
	QT (Tool Pack)

	9
	Validation on the basis of multilateral information by Regional Coordinator (analysis of 1st QT); comments and specific questions to be sent to each country by Regional Coordinator
	t + 3 till
t + 5
	Regional Coordinator
	QT (Tool Pack)

	10
	Response from countries to Regional Coordinator
	t + 5,
t + 6
	National ICP Coordinator
	

	11
	Reflecting changes in the input price data sets of all countries involved (deletions, new prices)
	t + 5,
t + 6
	Regional Coordinator
	Price input file (Tool Pack)

	12
	Calculation and distribution of 2nd version of QT to countries (repeat steps 7-10)
	t + 6
	Regional Coordinator
	Software for production of QT (Tool Pack)

	13
	Second check of national input data by countries on the basis of 2nd version of QT


	t + 6
	National ICP Coordinator
	QT (Tool Pack)

	14
	Repeat steps 7-12, if necessary n-times: the nth QT must involve all countries in the region
	t+n
	National ICP Coordinator; Regional  Coordinator
	QT (Tool Pack)

	15
	Formal approval of the country’s price data by countries
	t + 6 (n)
	National ICP Coordinator
	

	16
	Calculation of final version of regional QT and transmission to the global office
	t + 6 (n),

t + 7 (n)
	Regional Coordinator, Global Office
	Software for production of QT (Tool Pack)


Summary of the Validation Process

17. The process requires close cooperation and collaboration between the National Statistical Offices, or NSIs, and the ICP Regional Office:  that is, between the national coordinators and the regional coordinator. There are two distinct stages. The first is the intra-country validation process in which the individual price observations are edited and checked and also the first checks are carried out on the average prices. The second is the inter-country validation process in which the average prices for the same products in different countries are checked against each other. The two processes overlap and are interdependent. The whole procedure is an iterative one in which data are passed backwards and forwards between the national coordinators, or NSIs, and the regional coordinator.  


Some preliminary considerations 

A.  Confidentiality

18. The validation process works most effectively when not only the average prices but the individual price observations can be transmitted to the regional coordinator so that they can be subjected to review and scrutiny at a regional level. Such openness and transparency promotes mutual trust and confidence among countries in the reliability of other countries’ underlying data.   However, some NSIs may be prevented by confidentiality restrictions or legislation from disclosing individual price observations, even when names are removed and there is no way of identifying the individual observations. In this case, countries should at least provide the regional coordinator with the diagnostic statistical information about their average prices per product so that the Regional Coordinator has confidence in the data submitted and can query inconsistencies where necessary. Another possibility may be for the regional coordinator to be granted the special legal status of a temporary government employee subject to the same rules and sanctions about the disclosure of information to third parties as ordinary employees of the country.  

19. In any case, as part of the inter-country validation process, not only the regional coordinator but the other countries of the region should be able to see each country’s average prices. The inter-country validation process is meant to be a collaborative one in which countries collectively endorse the average prices used to calculate the PPPs. If some countries do not disclose their average prices, this collective endorsement is not possible. Confidence in the results is then weakened and may possibly be undermined. Of course, countries have at least to be prepared to disclose their average prices to the regional coordinator or else they cannot participate in the ICP program. It would be technically possible for the inter-country  editing and validation to be carried out by the regional coordinator alone without countries actively participating themselves, but this has severe disadvantages. First, the quality of validation process would suffer because it not be able to benefit from the considerable collective expertise possessed by the national experts of the countries. Second, conducting the ICP under conditions of secrecy would raise doubts about the reliability and credibility of the whole exercise.  

B.  Repeated price collections

20. Price collection for some products in some countries may be carried out more frequently than once during the year, usually quarterly. In this case, a separate editing and validation process should be set in motion as soon as each set of data has been collected. There is bound to be some interaction between the successive processes. Clearly, steps should be taken to avoid errors detected in the early rounds of price collection from being repeated in later rounds. Editing and validation procedures should be started as soon as data have been collected without waiting for any data that may be collected subsequently. The later rounds of data collection can benefit from the experience gained in the earlier rounds.

C.  Collection by areas

21. A large country may be divided into different areas (the term ‘region’ is not used to avoid confusion with ICP regions) with separate data collections being carried out in the different areas. In this case, it is recommended that a separate editing and validation process should be carried out in each area. The relationship of the areas to the country as a whole then resembles that between the countries and the ICP region. Additional steps have to be built into the whole process. The editing and validation process within the country is divided between an intra-area stage and an inter-area stage. The NSI and national coordinator for the country as a whole can take on the functions of the regional coordinator for an ICP region. As it will still be necessary for the national coordinator to liaise with the regional coordinator and the other countries, the total amount of editing and validation required is greater. However, this may be entirely appropriate for a large and diverse country with significant differences in prices between the different parts of the country.   

D. The illustrative data used

22. The editing and validation procedures in this chapter are described using an example.   The data, although illustrative, are based on a real survey of food prices carried out by Eurostat in 2002.   The errors in the data are all of a kind that are found to occur frequently in the collection and processing of data from price surveys. Some of the errors are such that they should be detected by countries themselves in the first intra-country stage of the editing and validation process. Others are of a kind that can only be detected when the data for individual countries are confronted with similar data from other countries in the later inter-country stage of the process. This second stage will not be familiar to countries that have not participated in recent PPP programs.   

23. The first part of the example refers to the individual price observations collected within a single country. Some errors have been deliberately introduced into the data in order to make it possible to illustrate all the editing and validation methods in action. Thus, although the data are based on an actual survey, some additional errors have been super-imposed for purposes of the example.  In practice, it is unlikely all the errors illustrated would be committed by the countries concerned in the course of a single price survey.

24. The process of intra-country editing and validation can be satisfactorily illustrated by using data for only one country.  In order to keep the example manageable, it is restricted to three products only.   The products chosen are “pre-packed cultivated mushrooms”, “mushrooms sold loose” and “garlic”.  They fall within the same basic heading.  “fresh vegetables other than fresh potatoes”.

25. The inter-country validation is based on data for three countries, including the one already used for the intra-country validation. 

The Timeframe
26. It can be seen from Table 1 that the editing and validation process is quite a complex operation to plan, manage and carry out.   It can to take at least six months from the time the price data are collected.  In practice, and especially when the process is carried out for the first time, it may well take longer if there have to be several exchanges of data between the regional coordinator and the national coordinators.  In particular, in the current ICP round, data will be collected and sent to regional coordinators on a quarterly basis, so it is assumed that processing the first quarter will take more time, with other quarters requiring less. The two main stages may be summarized as follows

Stage 1:  intra-country validation

27. Immediately after the prices have been collected, the first checks are carried out within the NSI under the general supervision of the national coordinator. After this preliminary checking, the individual price observations are forwarded to the regional coordinator for first checking at the regional level. The checks are carried out using a standard format and tables that will be described in some detail in later sections. The regional coordinator then returns the data to the country, indicating which observations appear to be erroneous and require further investigation. This first set of checks at the national and regional level should be completed by about two months after the data are collected.

28. One reason for moving quickly with these first checks is that if data have to be referred back to the price collectors, it is better to do so as soon as possible after the price collection took place when the price collectors, and any others directly involved in recording or transmitting the price data, still have a clear recollection of what happened earlier.  In any case, as the editing and validation is a lengthy and time consuming process, no time should be wasted.

29. The NSIs respond to the regional coordinator’s first queries and send the revised data back to the regional coordinator for a second time.  This point should be reached two or three months after the data have been collected. The data should then be ready to enter into the second stage of the validation process, but it is possible that the regional coordinator might have to refer some data back for a second time with further queries. 

Stage 2:  inter-country validation

30. The inter-country validation stage starts as soon as the average prices for a sufficient number of countries have passed the initial intra-country validation process. Inter-country validation is a collective process involving the regional coordinator and a group of countries. It imposes responsibilities on the individual countries and their national coordinators as well as the regional coordinator. In this process, the average prices for the same products are compared between countries after conversion into a common currency unit using exchange rates, PPPs, or both. The validation makes use of Quaranta Tables, named after Vincenzo Quaranta who first proposed them for use in the European PPP program in 1990. 

31. The Quaranta Tables are prepared by the regional coordinator but they are circulated to all countries. Countries are expected to make their own assessments of their data relative to other countries independently of the regional coordinator. The regional coordinator may refer doubtful prices back to the countries for clarification or further investigation. The countries may then revise or correct their data, or seek to justify the data as reflecting the market situation in their countries. If the regional coordinator is still not fully satisfied the whole process may have to be repeated. In practice, the inter-country validation may have to go though several iterations before all the various parties are satisfied that the data are acceptable.   

32. When the first Quaranta Tables are produced not all countries may have finished their intra-country validation so that the tests are based only a sub-set of countries. The inter-country validation cannot be finalized until all countries have reported acceptable average prices, so that the Quaranta Tables may have to be revised several times as the inter-country data set is expanded to include all countries. 

33. The inter-country validation is liable to take at least three or four months so the entire editing and validation process takes at least six or seven months.   Thus, it is essential not only to get the process started as soon as possible after the prices have been collected but to keep up the momentum by working through the various stages as expeditiously as possible. 

Intra-Country Validation
34. Before the intra-country validation proper can start, two steps must have been taken.

Step1: price collection

35. The process of editing is so closely linked with price collection that it is useful to start with price collection.   It is assumed that the following tasks have been carried out.

· The price collectors have been provided with a list of products and their detailed specifications and also a list of outlets from which to collect the prices of the products.   

· The price collectors are instructed to visit the outlets listed. If for some reason they are obliged to choose another outlet, the reasons should be explained and detailed information provided about the outlet from which the prices were actually collected.

· The price collectors make a written note of the prices on the paper forms [printed from PCM] provided together with any accompanying notes, comments or explanations.  

· They are instructed to collect prices only for the products listed, if possible. If a product is not available exactly as specified on their lists, a price collector may substitute another product within the same outlet whose characteristics are very similar to, even though not identical with, the product specification. The exact way, or ways, in which the characteristics of the substituted product differ from those required by the ICP product specification, must be noted by the price collector in the Comments field of the price collection form.    

36. An example of product specifications provided to price collectors is given in a summary form below.  They refer to a product to be used in the validation examples.  

Table 2: Illustrative product specification provided to price collectors

Product code and name 11.01.171   ia  Fresh cultivated mushrooms, prepackaged
Type:    

White, whole 

Best quality

Prepacked:

Yes

Size:


Medium

Quantity:

250 – 600 grams

Reference quantity:  
500 grams

37. The product is a simple and fairly homogeneous food product.  Its description is largely self explanatory. In the case of pre-packed mushrooms, the specification requires each collector to collect a price for a package (such as a cardboard basket) of medium sized mushrooms within the weight range 250 to 600 grams. The prices are then standardized by converting them into the price of a 500-gram package, the preferred quantity for ICP purposes. The conversion is a simple proportional adjustment in which the reported price is multiplied by the ratio of the reference quantity to actual quantity priced which is done automatically during data entry into the PCM: for example, the price of a 250-gram package is simply doubled.

38. However, suppose the collector is only able to obtain a price for a kilo package.  In this case, the package size falls well outside the pre-determined range. In this case, an automatic proportional adjustment on the basis of the relative quantities may not be appropriate. As explained in Chapter 5, in general a bulk purchase cannot be treated as if it were no different from several smaller purchases adding up to the same quantity. In this case, for example, a package of a kilo cannot be treated as if it were no different from a consumer’s point of view from, say, four packages of 250 grams each. If a consumer were offered four smaller packages for the same total price as one large one, the consumer is likely to prefer the smaller packages, especially as the smaller purchases make it possible to spread the consumption over time. Thus, the price for a kilo package may have to be rejected because it is too difficult to make an appropriate quality adjustment for such a large difference between the reported quantity and the reference quantity. 

Step 2: Entering price data into Price Collection Module 

39. After the price collector has finished collecting prices, the price collection forms must be taken to the NSI or any other defined location or point [PCM center] where data may be entered into the system. This should be done preferably by the end of each working day. There are several different possibilities for data entry.   

· The price collector may enter the data.

· The staff of the NSI or a PCM center may enter the data.

· The staff of some other agency or agencies may be authorized, or commissioned, by the NSI to enter the data.

40. Experience gained in the Eurostat/OECD price surveys suggests that it may be better if the price collectors do not enter the data into the system themselves or carry out any preliminary validation. If price collectors have access to a lot of information, they may be tempted to modify some of their own recorded prices to bring them more into line with other prices without going back to the outlets to check. However, price collectors are not in a position to see prices recorded by others because their privileges allow them to see their own data only. Only managers of price collection centers [PCMs] are authorized to see and modify observations from all price collectors. On top of that, price collectors may be forbidden to enter data altogether, data entry being delegated to special data entry persons. 

41. A strict division of labor between price collection and data entry and validation seems preferable to ensure that the processes are completely objective. Thus, price collectors should record their prices on paper, with others taking over the data entry and validation procedures.  

Step 3:  Pre-check of preliminary data at the national level 

42. After the entry of price data into the Tool Pack’s PCM , Country X will transfer (Export) the date to the Price Administration Module (PAM). The National Coordinator will then run Diagnostic Reports in the PAM. Tables 3.1 shows, for example, Country X’s price observations as they appear in the Diagnostic Reports for Prepackaged Mushrooms.  Each product will have a separate diagnostic report.  

Table 3.1: Price quotations for Country X after first data entry [Prepackaged Mushrooms]
[image: image1.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011711-Mushrooms

No of Price Quotations 9 Minimum Price 35.90 Avg. Price 94.72

No of Admissible Quotations 9 Maximum Price499 Std. Deviation 151.73

Preferred Measure 500-Grams Min Max Ratio 0.07 Variation Coeff160.19

1

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 500Grams 35.9 35.90 0.38 -0.39From Holland

Outlet No 2 03/30/2004D 500Grams 39.9 39.90 0.42 -0.36From Holland

Outlet No 3 03/30/2004R 500Grams 39.9 39.90 0.42 -0.36

Outlet No 3 03/30/2004R 500Grams 50 50.00 0.53 -0.29baby mushrooms

Outlet No 3 03/30/2004R 1000Grams 80 40.00 0.42 -0.36false quantity

Outlet No 3 03/30/2004R 500Grams 42.9 42.90 0.45 -0.34From Holland

Outlet No 3 03/30/2004R 500Grams 49.9 49.90 0.53 -0.30

Outlet No 3 03/30/2004R 500Grams 499 499.00 5.27 2.66

Outlet No 4 03/30/2004D 500Grams 55 55.00 0.58 -0.26From Holland


43. Table 3.1 consists of price sheet for one of the products that are assumed here to make up the basic heading:  fresh cultivated mushrooms.  It displays new recalculated statistics for the product - Number of price quotations, Number of admissible quotations, Minimum and Maximum prices, Average price, Min-Max ratio, Standard deviation, Variation coefficient, and for individual price observations, Observed price, Converted price, Ratio to Average and T-value. In actual price collection, there could be hundreds of individual observations for each product, so it is important to pay close attention to the summary product statistics. Two key columns are headed ‘observed quantity’ (‘Obs Qty’) and ‘Observed Measure’. These are the actual price observations reported by the price collectors.  The ‘preferred quantity’ is the standard quantity to which the observed prices have to be adjusted, if necessary. The product specification for mushrooms requires the observed quantities to lie within the range 250 to 600 grams. The Diagnostic report of Country X tells us that further validation is necessary.
44. Table 3.1 Report indicates that the dispersion of the price observations, as measured by the variation coefficient and the range between the lowest and the highest prices is so large as to be questionable. The variation coefficient is too high [160.2]. So it is necessary to carry out some further investigation of the price observations. Common sense tells us that 499 currency units is too high a price for 500 grams of mushrooms. This points to an error in placing the decimal during data input.

45. Country X would review the price collection form delivered by the price collector and identify that the price for product 8 under mushrooms is actually 49.9 currency units, not 499. 
46. In addition, in our example one of the observed quantities lies outside the stipulated range, namely, the 1000-gram package [false quantity]. Once again, the presence of a difference does not necessarily indicate an error. Whether an observed quantity that is different from the preferred quantity is acceptable or not will depend on the relationship between price and quantity. Ranges in which a linear relationship exists between price and quantity are acceptable. The product definition list for mushrooms states that the range of acceptable observed quantity is between 250 and 600 grams. In our example one of the nine observed prices is outside this range. These prices need to be deleted. 

47. Additional errors could be also due to false products. Usually, it is reported in the column headed Remarks that the product whose price was actually collected was a false product (for example, “baby mushrooms” instead of the requested medium size). This price cannot be accepted and therefore needs to be deleted. It is important to impress on price collectors to record any inconsistencies between the required specification and actual product.

48. After this is corrected the product Diagnostics Report is to be run again to identify other outliers. The new Diagnostics Report will show no more outliers for prepackaged mushrooms [Table 4.1].

Table 4.1: Revised quotations for Country X after preliminary check [Prepackaged Mushrooms]

 

[image: image2.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011711-Mushrooms

No of Price Quotations 6 Minimum Price 35.90 Avg. Price 43.92

No of Admissible Quotations 6 Maximum Price55 Std. Deviation 7.16

Preferred Measure 500-Grams Min Max Ratio 0.65 Variation Coeff16.30

1

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 500Grams 35.9 35.90 0.82 -1.12From Holland

Outlet No 2 03/30/2004D 500Grams 39.9 39.90 0.91 -0.56From Holland

Outlet No 3 03/30/2004R 500Grams 39.9 39.90 0.91 -0.56

Outlet No 3 03/30/2004R 500Grams 42.9 42.90 0.98 -0.14From Holland

Outlet No 3 03/30/2004R 500Grams 49.9 49.90 1.14 0.84

Outlet No 4 03/30/2004D 500Grams 55 55.00 1.25 1.55From Holland


Table 4.1a: Revised quotations for Country X after preliminary check [Mushrooms Loose]

[image: image3.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011711-Mushrooms loose

No of Price Quotations 5 Minimum Price 39.90 Avg. Price 46.75

No of Admissible Quotations 5 Maximum Price69 Std. Deviation 12.63

Preferred Measure 500-Grams Min Max Ratio 0.58 Variation Coeff27.02

1

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 500Grams 39.9 39.90 0.85 -0.54Spanish

Outlet No 3 03/30/2004R 500Grams 39.9 39.90 0.85 -0.54Spanish

Outlet No 2 03/30/2004R 500Grams 39.95 39.95 0.85 -0.54Spanish

Outlet No 2 03/30/2004R 500Grams 45 45.00 0.96 -0.14Spanish

Outlet No 2 03/30/2004R 500Grams 69 69.00 1.48 1.76Sold loose


Table 4.1b:   Revised quotations for Country X after preliminary check [Garlic]

[image: image4.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011712-Garlic

No of Price Quotations 10 Minimum Price 32.9 Avg. Price 45.46

No of Admissible Quotations 10 Maximum Price59.9 Std. Deviation 8.83

Preferred Measure 1-Kilograms Min Max Ratio 0.55 Variation Coeff19.42

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 1Kilograms 32.9 32.90 0.72 -1.42

Outlet No 2 03/30/2004R 1Kilograms 39.8 39.80 0.88 -0.64From China

Outlet No 2 03/30/2004R 1Kilograms 39.9 39.90 0.88 -0.63From Spain

Outlet No 2 03/30/2004R 1Kilograms 39.9 39.90 0.88 -0.63

Outlet No 2 03/30/2004R 1Kilograms 41.95 41.95 0.92 -0.40From China

Outlet No 2 03/30/2004R 1Kilograms 44.9 44.90 0.99 -0.06

Outlet No 2 03/30/2004R 1Kilograms 45.5 45.50 1.00 0.01

Outlet No 2 03/30/2004R 1Kilograms 49.9 49.90 1.10 0.50

Outlet No 3 03/30/2004R 1Kilograms 59.9 59.90 1.32 1.64

Outlet No 3 03/30/2004R 1Kilograms 59.9 59.90 1.32 1.64From Spain



Table 4.2:   Summary sheet for Country X sent to Regional Coordinator for the first time
[image: image5.emf]Diagnostic Report - Product

  

Survey

ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Basic Heading Name 1101171-Mushrooms and Garlic No of Price Quotations 21

No of Admissible Quotations 21

Leaf Product Pref. MeasureNo of Price QuotationsNo of Price Quotation with *Avg. Price Min PriceMax Price Std. DeviationVar. Coeff.

11011711-Mushrooms 500-Grams 6 6 43.92 35.90 55 7.16 16.30

11011711-Mushrooms loose 500-Grams 5 5 46.75 39.90 69 12.63 27.02

11011712-Garlic 1-Kilograms 10 10 45.46 32.9 59.9 8.83 19.42



49. Table 4.2 contains a summary of the validated data for country X at the national level. The variation coefficient for prepackaged mushrooms is now satisfactory. However, it may be observed that there remain some questionable prices for loose mushrooms as the dispersion of the prices is still marginally high. The coefficient of variation is 27%, which is above the threshold of 20% which may normally require further investigation. However, it is assumed that the national coordinator and NSI decide that there has been sufficient preliminary pre-checking at this point and that the data are reliable enough to be passed on to the regional coordinator. Step 3 of the editing and validation process is therefore completed. The pre-check should be finished by the end of t+1.  

Step 4: First submission of national price reports to regional coordinator 

50. Tables 4.1, 4.1a, 4.1b and 4.2 are submitted to the regional coordinator. The regional coordinator appraises the reliability of the data using the same kind of criteria as the countries. The regional coordinator has no more information than that supplied by the country, but can take a more detached and objective view and also has the advantage of being able to compare the results with similar reports from other countries, at least as soon as several countries have made their submissions. 

51. It is possible that the high price variation reflects the country’s situation correctly. The Regional Coordinator will have to rely on the country’s experience and local market knowledge in these circumstances. There is no exact rule about what makes a price an outlier. The Regional Coordinator is advised to discuss the thresholds for his region with market and industry experts. It is important to bear in mind, however, that all possible country specific situations may not fit into the regional thresholds.

Step 5: First reactions by the coordinator


52. After inspecting the price reports, the regional coordinator will normally have a number of questions for Country X.   For example, the following questions might be asked.  

Country X - The high variation coefficient for mushrooms loose  seems unusually high. Particularly, product 5 [with T-value outside the [-1,1] boundary] should be checked again
. Are you sure these prices are for the right product and quantity and that they have been collected in representative outlets? In addition, Product 5 is marked as “sold loose”. Are you sure your price collector weighed the product and gave the price for 500g?

53. The national coordinator or other staff of the NSI of Country X should then consult with the price collector(s) concerned and also with specialists or experts familiar with the market for the product in question. Having done so, the national coordinator or NSI may reply as follows:

· The price collector may have priced a special offer by mistake. We have deleted the price.

· The price was collected from an unrepresentative small neighborhood shop. We have deleted the price.

· We have no explanation for the product. Our market specialists consider it as exceptional:  it has been deleted as an outlier.

54. After making the minor changes resulting from this interchange between the regional coordinator and the national coordinator or NSI, the national coordinator runs the diagnostic report again to incorporate the changes. The resulting Price Input Sheet and Price Output Sheet are shown as Tables 5.1, 5.1a and 5.1b. They are transmitted to the regional coordinator. This point on the overall process of validation should be reached at about time t+3.   

55. The changes between Tables 4.1, 4.1a and 4.1b and Tables 5.1, 5.1a and 5.1b are minimal. They only affect the entries for mushrooms loose. The exclusion of the one price (number 5) changes the average price for mushrooms loose and hence all the entries in the column showing the ratios of the reference prices to the average price. The t values are also all changed. The summary statistics for mushrooms loose are also changed (compare Tables 4.2 and 5.2).  

56. Important note: Such a correction can be done at the country level; nothing so far has required any inter-country information. Given proper training, the country should be able to trace down those errors, making Step 5 just an extra check by the Region.
Step 6: Second delivery of national price reports to Regional Coordinator

57. After making the corrections outlined in step 5, country X runs the statistics again and delivers a corrected price input and output sheet to the Regional Coordinator.  These are given in table 5.1, 5.1a, 5.1b and 5.2 below and do not indicate any other problems.

Table 5.1 Quotations for Country X after responding to Regional Coordinator’s first questions [Mushrooms Prepackaged]
[image: image6.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011711-Mushrooms

No of Price Quotations 6 Minimum Price 35.90 Avg. Price 43.92

No of Admissible Quotations 6 Maximum Price55 Std. Deviation 7.16

Preferred Measure 500-Grams Min Max Ratio 0.65 Variation Coeff16.30

1

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 500Grams 35.9 35.90 0.82 -1.12From Holland

Outlet No 2 03/30/2004D 500Grams 39.9 39.90 0.91 -0.56From Holland

Outlet No 3 03/30/2004R 500Grams 39.9 39.90 0.91 -0.56

Outlet No 3 03/30/2004R 500Grams 42.9 42.90 0.98 -0.14From Holland

Outlet No 3 03/30/2004R 500Grams 49.9 49.90 1.14 0.84

Outlet No 4 03/30/2004D 500Grams 55 55.00 1.25 1.55From Holland


Table 5.1a: Quotations for Country X after responding to Regional Coordinator’s first questions [Mushrooms Loose]

[image: image7.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011711-Mushrooms loose

No of Price Quotations 4 Minimum Price 39.90 Avg. Price 41.19

No of Admissible Quotations 4 Maximum Price45 Std. Deviation 2.54

Preferred Measure 500-Grams Min Max Ratio 0.89 Variation Coeff6.17

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 500Grams 39.9 39.90 0.97 -0.51Spanish

Outlet No 3 03/30/2004R 500Grams 39.9 39.90 0.97 -0.51Spanish

Outlet No 2 03/30/2004R 500Grams 39.95 39.95 0.97 -0.49Spanish

Outlet No 2 03/30/2004R 500Grams 45 45.00 1.09 1.50Spanish


Table 5.1b: Quotations for Country X after responding to Regional Coordinator’s first questions [Garlic]
[image: image8.emf]Diagnostic Report - Quotations

Survey ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Product Name 11011712-Garlic

No of Price Quotations 10 Minimum Price 32.9 Avg. Price 45.46

No of Admissible Quotations 10 Maximum Price59.9 Std. Deviation 8.83

Preferred Measure 1-Kilograms Min Max Ratio 0.55 Variation Coeff19.42

Outlet Obs. DateObs. TypeObs. QtyObs. Measure Obs. Price Conv. Price Ratio to Ave. T-ValueRemarks

Outlet No 2 03/30/2004R 1Kilograms 32.9 32.90 0.72 -1.42

Outlet No 2 03/30/2004R 1Kilograms 39.8 39.80 0.88 -0.64From China

Outlet No 2 03/30/2004R 1Kilograms 39.9 39.90 0.88 -0.63From Spain

Outlet No 2 03/30/2004R 1Kilograms 39.9 39.90 0.88 -0.63

Outlet No 2 03/30/2004R 1Kilograms 41.95 41.95 0.92 -0.40From China

Outlet No 2 03/30/2004R 1Kilograms 44.9 44.90 0.99 -0.06

Outlet No 2 03/30/2004R 1Kilograms 45.5 45.50 1.00 0.01

Outlet No 2 03/30/2004R 1Kilograms 49.9 49.90 1.10 0.50

Outlet No 3 03/30/2004R 1Kilograms 59.9 59.90 1.32 1.64

Outlet No 3 03/30/2004R 1Kilograms 59.9 59.90 1.32 1.64From Spain


Table 5.2: Summary sheet for Country X after responding to Regional Coordinator’s first questions

[image: image9.emf]Diagnostic Report - Product

  

Survey

ICP-Mushrooms and Garlic Survey Duration 3/30/2004 to 3/30/2004 Avg. Method Arithmetic Mean

Basic Heading Name 1101171-Mushrooms and Garlic No of Price Quotations 20

No of Admissible Quotations 20

Leaf Product Pref. MeasureNo of Price QuotationsNo of Price Quotation with *Avg. Price Min PriceMax Price Std. DeviationVar. Coeff.

11011711-Mushrooms 500-Grams 6 6 43.92 35.90 55 7.16 16.30

11011711-Mushrooms loose 500-Grams 4 4 41.19 39.90 45 2.54 6.17

11011712-Garlic 1-Kilograms 10 10 45.46 32.9 59.9 8.83 19.42


The introduction of other countries

58. At the same time that Country X is working on the editing and validation of its price data, other countries in the region should be in the process of validating their data and inter-acting with the regional coordinator. The regional coordinator should therefore be dealing with a number of different countries simultaneously. As several countries are needed for the second stage of the inter-country validation, it is necessary to introduce two other countries into the example at this point. To keep the example manageable and as simple as possible, only two more countries, Y and Z, are introduced, although in practice many more could be involved.

59. It is assumed that countries Y and Z have completed Step 3 of the process described above. They have carried out their own initial checking and validation and have reached the point at which they submit their Price Sheets to the regional coordinator for the first time. After which the regional coordinator reviewed their submissions, sent his/her comments and received replies from the countries.
Inter-country Data Validation

60. The point has now been reached at which it becomes possible for the regional coordinator to calculate the Quaranta Tables for this basic heading for the first time. The data for each country have been validated to the maximum extent possible without taking into account the data for other countries. The intra-country validation could, in principle, be carried out entirely by the country itself without the assistance or intervention of the regional coordinator, although the regional coordinator can, and should, provide a valuable second opinion about doubtful or marginal cases. In any case, the regional coordinator has to check whether the intra-country validation has been properly carried out. It is possible that some countries may do little and try to shift the burden of validation on to the regional coordinator. All the Price Input and Output Tables have to be carefully scrutinized by the regional coordinator to ensure that the editing and intra-country validation has been carried out satisfactorily.

Step 7:  Calculation of the first regional Quaranta Tables 

61. The calculation of the first Quaranta Tables may take place as soon as validated data are ready for a sufficient number of countries. In fact, the Quaranta Tables can be run for a sub-region or a group of countries of similar development.  This could be any time from period t+3 onwards.  It is certainly not advisable to wait until validated data are ready for all, or even almost all, countries as the pace of the whole validation process cannot be dictated by the slowest countries. Eventually, all countries have to be included in the Quaranta Tables but the inter-country validation can be usefully started before every country has completed its intra-country validation. It follows that the Quaranta Tables themselves and associated validation procedures have to go through several versions or iterations as the number of countries reporting validated data increases.  

The Quaranta Tables

62. Before going into details of the inter-country validation based on the Quaranta Tables, it is useful to give a general description of these tables. The Quaranta Tables consist of a set of tables for a basic heading, one for each product within the basic heading. However, the first table in the set is different from the rest. It is an introductory summary table containing general information relating to the basic heading as a whole such as the exchange rate, basic heading PPP and price level.  

63. In the main set of tables, there is one table for each of the products within the basic heading for which prices have been collected and used. The tables all have the same format, with the countries in the rows. The table for each product shows the average price of that product in each of the countries expressed in national currency and then converted into a selected common unit of currency using first the official exchange rate then the PPP for the basic heading. Once converted into a common currency, the average prices in different countries can be compared with each other. This enables outliers to be identified using the same kind of criteria, or thresholds, as were used in the Price Input and Output tables.  

64. Whereas the purpose of the earlier intra-country validation was to screen individual prices for possible errors using the Price Input and Output Tables, the purpose of the Quaranta Tables used for the inter-country validation is to screen the estimated national average prices for possible errors by comparing the average prices for the same product in different countries, and also by examining the dispersion of the average prices.  This can only be done, of course, after they have been converted into a common unit of currency. 

65. The Quaranta Tables require the PPP for the basic heading.  However, the purpose of the Quaranta Tables is to validate the average prices that are to be used as inputs into the calculation the basic heading PPP. The Quaranta Tables have therefore to start by using PPPs calculated from the unvalidated average prices. The methodology used to calculate the basic heading PPPs is described in Chapter 11. The necessary programs are incorporated in the Tool Pack, which permits a choice of formulae for calculating the PPPs.  

66. In general, it is likely that some of the original unvalidated average prices will subsequently be revised as a result of the inter-country validation process, in which case the Quaranta Tables have to be recalculated using revised PPPs based on the revised average prices.  Clearly, the revisions might trigger further revisions, so that several rounds of calculation may be required. In any case, the first Quaranta Tables to be calculated may not include all the countries in the region so that the number of countries in the Tables may increase over time, thereby generating further revisions to the PPPs and average prices converted using the PPPs. The whole process is an iterative one that may go through several cycles before the inter-country validation process is concluded.

67. For simplicity, the Quaranta Tables used here to illustrate the inter-country validation procedures are based on only three countries and three products, the same as those used earlier for the Price Input and Output Tables. The Quaranta Tables are thus a continuation of the previous example. 

The First Quaranta Tables for the Region

68. The first set of Quaranta Tables for a particular basic heading can be calculated by the regional coordinator, by running the relevant programs in the Tool Pack, as soon as validated data have been received from a sufficiently large number of countries, say five or more. This could be any time from t+3 onwards. An illustrative set of tables is shown as Table 6. Once the meanings of the various abbreviations or acronyms used in the Tables are explained and understood, it is a straightforward matter to explain the use of the tables.

Table 6: First Quaranta Table for the region

[image: image10.emf]11011

Time Period

Quarter 1-2004

Run Date

29-5-2005, 09:05:47

Upper Bound

150

Lower Bound

50

Aggregation

CPD

Aggregation

Geometric Mean

3 out of 3 205.0

3 out of 3

39.0

Country XR PPP PLI(%) Weight # Items Var.Co.

Y 1.00 1.6590 165.9% 105.0 3;*3 56.9

X 9.12 9.8517 108.0% 210.0 3;*3 33.1

Z 1.00 1.0000 100.0% 300.0 2;*1 22.9

1101171021 Var.Co.: 57.0

Country NC-Price Quotations Var.Co. XR-pr XR-ratio CUP-price CUP-ratio

Y* 20.922 6 12.7 20.92 249.25 12.61 182.50

X* 43.917 6 16.3 4.82 57.37 4.46 64.51

Z 5.870 5 6.1 5.87 69.93 5.87 84.94

8.39 6.91

1101171022 Var.Co.: 30.1

Country NC-Price Quotations Var.Co. XR-pr XR-ratio CUP-price CUP-ratio

Y* 4.500 10 9.3 4.50 99.82 2.71 80.55

X* 41.188 4 6.2 4.52 100.18 4.18 124.15

4.51 3.37

1101171023 Var.Co.: 29.9

Country NC-Price Quotations Var.Co. XR-pr XR-ratio CUP-price CUP-ratio

Y* 4.170 10 10.7 4.17 49.68 2.51 68.03

X* 45.455 10 19.4 4.98 59.38 4.61 124.87

Z* 4.350 11 24.8 4.35 51.82 4.35 117.73

4.49 3.70

Garlic



Geo Mean

Geo Mean

Mushrooms loose



Geo Mean

# Shares are multiplied by 10000.

Item Level Details

Mushrooms



Country Level Details



No of Countries included in the Analysis Average Coefficient Variation

Base Country X

Summary Information



No of Items included in the Analysis Average weight of Basic Heading in Total Expenditure

Location Attributes NA

Product Attributes NA

Averaging Method Arithmetic Mean

Price Attributes NA

QUARANTA TABLE DIAGNOSTICS-Filters - Mushrooms and Garlic

Basic Heading Code

Scope of Coverage Country


Figure 1: Quaranta Table: Computation Order and Dependencies
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Quaranta Table Definitions [Explanations for Figure 1]
Country Level Details

XR:   The country’s official or market exchange rate expressed as the number of units of the national currency per dollar or other selected numeraire currency.   Regions may choose the currency of any of their own countries as the numeraire currency.  

PPP:   The purchasing power parity for the basic heading -- the basic parity.  This is calculated from the national average prices listed in the main set of Quaranta Tables using one or other of the programs contained in the Tool Pack.  In the example, the CPD can used to calculate the basic parities.  The numeraire currency chosen for the PPPs should be the same as for the exchange rates.   

PLI(%):    The price level index for the basic heading.  This is defined as the ratio of the basic heading PPP to the XR.   It is expressed as a percentage.   A PLI that is greater (less) than 100 means that when the national average prices are converted at exchange rates, the resulting prices within the basic heading tend to be higher (lower), on average, than prices in the base country of the group.  
Weight:   The country’s expenditure weight for the basic heading:  i.e., the share of the expenditure in the basic heading to total consumers’ expenditure in that country, expressed per 10,000.   
Items:   The number of products within the basic heading for which prices have been collected and used to calculate the average prices.   The number of ‘asterisk products’ is the number of products that are designated as being representative by each of the countries.

Var. Co.:   Three different kinds of coefficients of variation [VAR.CO. = STANDARD DEV./AVERAGE] appear in the Quaranta Tables.  Here, it is computed for each country from the CUP-ratios for individual products that that country has data for. 

Item Level details
In this set of tables, there is one table for each product within the basic heading for which prices have been collected.  Again, the rows in each table refer to the countries.   The first column of each table provide the link with the earlier intra-country validation processes, as it records the national average price for the county in question as shown the final Price Output Sheet [see, e.g., Table 5.2]
NC-price:    This is the estimated national average price for the product in the national currency carried forward from the country’s Price Output Sheet.  

Quotations:  The actual number of price observations on which the national average price is based.
Var. Co.:   The variation coefficient for the individual observations on the price of the product also carried forward from the country’s Price Output Sheet.  

XR-pr:  The national average price in the first column converted into the numeraire currency using the exchange rate.  The geometric mean, GM, of the XR prices for all countries is shown in an extra row below the XR price for the last country. 

XR-ratio:  The ratio of the XR price to the geometric mean, or GM, of the XR prices for all the countries in the region or group.  It is expressed as a percentage.
CUP-price:   The national average price in this column is converted into the numeraire currency using the PPP for the basic heading.  The geometric mean of the PPP prices is shown in an extra row below the PPP price for the last country.  
CUP-ratio:   The ratio of the country’s PPP price to the geometric mean, or GM, of the PPP prices for all the countries in which the product has been priced.  It is expressed as a percentage.   
Var. Co.:   It is computed for each product from the CUP-ratios for individual countries that have data for that product. 

Summary Information
Average weight of Basic Heading in Total Expenditure:  Computed as a simple unweighted arithmetic average of the expenditure shares in the different countries.
Average Variation Coefficient:   Computed as a simple unweighted arithmetic average of the Variation Coefficients for the individual products.
Use of XR and PPP Price Ratios

69. The XR and the PPP price ratios provide valuable information for screening the national average prices. Each of these ratios refers to a particular product in a particular country. A high (low) XR or PPP ratio means that the national average price for the product in question is high (low) compared with the prices of the same product in other countries when they are all converted into the common numeraire currency using the XR or basic heading PP. Using the same logic as that underlying the screening of individual price observations within a country, there comes a point at which the XR or PPP price is so high or low as to raise the question whether the price may be erroneous. Experience suggests that appropriate thresholds for the individual XR or PPP price ratios are 50 and 150.  These recommended thresholds are shown at the top of the summary Quaranta Table.

70. An XR price ratio that lies outside these limits may signal a questionable observation.  However, it must be remembered that the principal reason for calculating PPPs is the fact that when the prices are converted into a common currency unit using exchange rates, they are not in fact equal in all countries. The general level of prices tends to be systematically higher or lower in some countries than others. Thus, a high or low XR price for an individual product in one country may be largely due to the fact that the general price level for that country is high or low when exchange rates are used.  It may not signal any abnormality in that particular price. For this reason, XR price ratios are less useful than PPP price ratios for validation purposes.  

71. On the other hand, PPPs are the rates of currency conversion that are designed to eliminate differences in price levels for the products covered. The PPPs for a basic heading such as ‘fresh or chilled vegetables other than potatoes’ are the rates of currency conversion that should enable a given amount of currency to purchase the same basket of vegetables in all countries. Thus, if the patterns of relative prices for the different products within the basic heading were to be similar in different countries, the PPP prices for the same product in different countries would tend to be bunched together and the PPP price ratios (i.e., the ratios of the individual PPP prices to the geometric mean of the PPP prices for all the countries) would cluster around 100. There would be little dispersion in either the PPP prices or the PPP price ratios derived from them.  

72. Conversely, a high level of dispersion in the PPP prices of the PPP price ratios for the same product in different countries implies that the relative price of the product tends to vary a lot from country to country. In other words, the same product is relatively cheap in some countries and expensive in others. This could happen, but on the other hand it might signal the fact that one or more of the PPP prices is wrong. Thus, the dispersion in the PPP prices or price ratios for the same product in different countries becomes a key indicator for purposes of inter-country validation. It can be measured by calculating the variation coefficients for the PPP prices or the PPP price ratios.  In this particular case, it does not matter which is used as the PPP prices and PPP ratios for the same product in different countries differ only by a scalar. The PPP price ratios are derived by dividing the PPP prices by a constant, their geometric mean. As the variation coefficient (i.e., the standard deviation divided by the arithmetic mean) is essentially a measure of relative dispersion, it is the same for vectors of observations that differ only by a scalar.  

73. It may be concluded that if the variation coefficient for the PPP prices or price ratios for the same product in different countries exceeds some pre-determined threshold, fixed at 33% for ICP purposes, the national average prices for that product become questionable and require further investigation. At this point, it is convenient to bring into consideration all the coefficients of variation recorded in the Quaranta Tables.
Variation Coefficients in Quaranta Tables

74. There are three different kinds of variation coefficients recorded in the Quaranta Tables. Those shown in the third column of the product tables are the coefficients for the individual price observations on which each national average price is based. They are taken directly from the Price Output Tables. They provide useful background information but do not require further comment in this context.  

75. The second type of variation coefficient is that just discussed in the previous section. It is a product variation coefficient as it measures the relative dispersion of the PPP prices, or alternatively, the PPP price ratios, for the same product in different countries. Consider, for example, the first product in the Table 6, mushrooms prepackaged. Their PPP ratios (CUP-ratios) are as follows:-   

Country Y     
  183 

Country X 
    65 

Country Z 
    85 

76. The resulting variation coefficient is 57 and it is shown in the heading above the table for mushrooms prepackaged in Table 6. As noted above, the same coefficient is obtained for the three PPP prices, 12.6, 4.5 and 5.9, as the vector of PPP price ratios differs from the vector of PPP prices only by a scalar. Clearly, at least two countries have to collect prices for the product in question in order to be able to calculate this variation coefficient. 

77. The product variation coefficient is a useful screening device. With an upper threshold of 33.0, a coefficient of 57 for mushrooms prepackaged clearly requires further investigation. It is clearly overpriced in country Y [CUP-ratio is 183]. This could conceivably be an economic fact, or it could flag that something is wrong with the data. Prima facie, it seems implausible for a product like mushrooms. In general, patterns of relative prices may be expected to be broadly similar between countries in the same region, so that a high product coefficient of variation is likely to signal a possible error. 

78. This product variation coefficient for three products in the Quaranta Table (Table 6) is as follows.

Pre-packed mushrooms
57
Loose mushrooms

30
Garlic 



30
-----------------------------------------

Average


39
79. The average provides a useful measure of the relative dispersion of the PPP prices, or PPP price ratios, in the basic heading as a whole.  It is shown in the Quaranta Table (Table 6), in the heading of the first summary table. A figure as high as 39 suggests that some of the PPP prices and price ratios in the basic heading may be suspect. When one of the product variation coefficients is very high, as in the case of prepackaged mushrooms here, those for the other products are also likely to be high. 

80. A third type of variation coefficient is a country variation coefficient. It measures the dispersion in the PPP price ratios for the different products within a single country. For example, the PPP price ratios for country Y in Table 6 are as follows:- 

Pre-packed mushrooms   
183 

Loose mushrooms 

  81 

Garlic 



  68 

The resulting country coefficient of variation is 57 and it is shown in the row for country Y in the summary Quaranta Table.  

81. The country variation coefficients are based on exactly the same set of PPP price ratios for the basic heading as a whole as were used above to calculate the product variation coefficients. Thus, they are unlikely to convey much general information over and above what has been deduced already. The difference is one of focus. Assuming that there are some errors in the underlying national average prices on which the whole analysis is based, focusing on countries rather than products may help to detect which countries’ data may be suspect. Looking at the country variation coefficients in the summary table, it can be seen that the coefficient for country Y is about twice the size of the coefficients for countries X and Z. This suggests that country Y’s pattern of relative prices is well out of line with the pattern in the other two countries.  

82. In the case of the country coefficients of variation, it does make a difference whether the PPP prices or the PPP price ratios are used. The reason is the vector of PPP price ratios for different products is not a scalar multiple of the vector of PPP prices. The PPP price for each product is divided by a different geometric mean price in order to obtain the PPP price ratio. As all the diagnostic tests proposed here ultimately depend on the degree of similarity or dissimilarity in the observed patterns of relative prices in the various countries, it is more convenient to work with the PPP price ratios throughout.

83. Another indication of a problem is a very high PLI for country Y – 166%. It signals that one or more products of that country are overpriced.

Steps 8 to 10: The distribution of the first Quaranta Tables and the action of the regional coordinator

84. Assuming the regional coordinator is confronted with the data in Table 6, what action should be taken? Inspection of the coefficients of variation in the Quaranta Tables indicates that there appear to be errors in the underlying data. However, the regional coordinator must scrutinize the individual data and not merely summary statistics in the form of variation coefficients. Inspection of the individual PPP price pieces and price ratios immediately shows that the price of mushrooms prepackaged is apparently extremely high in country Y, with a CUP-ratio of 183.  The regional coordinator has therefore to establish definitely one way or the other whether this does reflect a major abnormality in the pattern of relative prices in country Y or whether there is a mistake.

85. The regional coordinator should first refer back to the price input and output sheets for country Y. The regional coordinator did not find anything wrong with the data and accepted the price [variance coefficient of 13%].  However, once the data for other countries are introduced, the average price for prepackaged mushrooms in country Y begins to look extremely unlikely and implausible, as the product appears to be about almost three times as expensive in Y as in the other two countries. 

86. It must be repeated that inter-country validation is by no means the sole responsibility of the regional coordinator. On the contrary it is a collective responsibility to be shared between all the national coordinators and NSIs and the regional coordinator.  Inter-country validation should be carried out by the countries in parallel with, as well as in collaboration with, the regional coordinator. Countries receive the Quaranta Tables and should make their own judgments in order to assist and reinforce the work of the regional coordinator.  

87. Thus, while in this example, the regional coordinator may have some special questions to take up with Country Y, there is no reason to delay the distribution of the Quaranta Tables to all of the countries to obtain their reactions. The regional coordinator therefore distributes the first Quaranta Tables to all the countries, but with the following specific question addressed to Country Y. 

88. Country Y: Your exchange rate and PPP converted prices for prepackaged mushrooms  in the first Quaranta Tables are both extremely high, even though you reported earlier that there did not appear to be any problems. Would you please check them carefully again? Are you certain that the prices forwarded refer to the product specified?

89. Country Y then goes back to check the price sheets delivered by the price collectors and the prices entered on the price input sheets. This check reveals that a mistake has indeed been made. Instead of 500 grams, all prices were collected for 2-kilogram packages. Similar errors could happen due to misspecification, recording wrong product, errors in UOM or errors in product description.
90. This example is designed to highlight the differences between intra- and inter-country validations. The mistake in the prepackaged mushrooms remained undetected during the intra-country validation precisely because it was made consistently and systematically. The entire set of prices reported was internally consistent and did not display any significant abnormalities or irregularities. No outliers emerged during the country’s own checking process. The fact the entire set were wrong could not be detected by the kind of mechanical internal consistency checks employed during the intra-country validation process.  

91. Unfortunately, experience from previous PPP work suggests that this kind of mistake can easily happen. It may only be detected during the inter-country validation at the regional level. The mistake shows up because the relative price of ‘prepackaged mushrooms’ in country  Y turns out to be exceptionally high compared with the relative price of this product in countries X and Z. Until the comparisons are made with the other countries, however, there is no obvious indication emerging automatically from the data themselves that the prices of prepackaged mushrooms’ in Y are all wrong. This again underlines the point that ‘mechanical’ consistency checks based on outliers in no way reduce the need for careful and painstaking editing of the basic data. The mistake perhaps ought to have been spotted by closer personal checking and more vigilant supervision of the work of the staff concerned, but it is not shown up by the statistical diagnostic tests used in the intra-country validation.  

Steps 10 to 12: Calculation and distribution of the second set of Quaranta Tables

92. Country Y then proceeds to submit a new and correct set of prices for prepackaged mushrooms to replace the previous erroneous set. The new Quaranta Table is calculated by the regional coordinator and it shown here as Tables 7. [Please, note that the price for prepackaged mushrooms is now four times smaller].

Table 7: The second Quaranta Tables for the region
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Time Period

Quarter 1-2004

Run Date

29-5-2005, 09:05:47

Upper Bound

150

Lower Bound

50

Aggregation

CPD

Aggregation

Geometric Mean

3 out of 3 205.0

3 out of 3

6.6

Country XR PPP PLI(%) Weight # Items Var.Co.

Y 1.00 0.9310 93.1% 105.0 3;*3 3.3

X 9.12 8.7768 96.2% 210.0 3;*3 10.1

Z 1.00 1.0000 100.0% 300.0 2;*1 9.6

1101171021 Var.Co.: 8.1

Country NC-Price Quotations Var.Co. XR-pr XR-ratio CUP-price CUP-ratio

Y* 5.230 8 12.7 5.23 98.91 5.62 102.42

X* 43.917 6 16.3 4.82 91.07 5.00 91.23

Z 5.870 5 6.1 5.87 111.01 5.87 107.02

5.29 5.48

1101171022 Var.Co.: 2.1

Country NC-Price Quotations Var.Co. XR-pr XR-ratio CUP-price CUP-ratio

Y* 4.500 10 9.3 4.50 99.82 4.83 101.49

X* 41.188 4 6.2 4.52 100.18 4.69 98.53

4.51 4.76

1101171023 Var.Co.: 9.6

Country NC-Price Quotations Var.Co. XR-pr XR-ratio CUP-price CUP-ratio

Y* 4.170 10 10.7 4.17 78.86 4.48 96.21

X* 45.455 10 19.4 4.98 94.26 5.18 111.24

Z* 4.350 11 24.8 4.35 82.27 4.35 93.44

4.49 4.66

QUARANTA TABLE DIAGNOSTICS-Filters - Mushrooms and Garlic

Basic Heading Code

Scope of Coverage Country

Averaging Method Arithmetic Mean

Price Attributes NA

Location Attributes NA

Product Attributes NA

Summary Information



No of Items included in the Analysis Average weight of Basic Heading in Total Expenditure

No of Countries included in the Analysis Average Coefficient Variation

Base Country X

Country Level Details



# Shares are multiplied by 10000.

Item Level Details

Mushrooms



Garlic



Geo Mean

Geo Mean

Mushrooms loose



Geo Mean


93. Comparing the first and second sets of Quaranta Tables it can be seen that the correction of the prepackaged mushrooms prices has a substantial effect not only on the data for Country Y and for prepackaged mushrooms but also on the PPP prices for the other two countries and products. This illustrates the high degree of inter-dependency of PPP results. All three basic heading PPPs are radically revised as a result of major change in Country Y’s mushroom prices, especially the PPPs for countries X and Y. These changes affect the inter-country relativities of the PPP price ratios for all three products. It is to be expected that the relative sizes of the PPP price ratios for countries X, Y and Z for ‘prepackaged mushrooms’ would be substantially revised, but it can be seen by comparing Tables 6 and 7 that the relative sizes of the PPP price ratios for loose mushrooms and garlic are also changed significantly. Thus, errors in the price of prepackaged mushrooms for country Y introduce substantial distortions affecting all the PPP price ratios.

94. The revision of Y’s prepackaged mushrooms price has a dramatic effect on both the product and the country variation coefficients for the PPP ratios. Instead of variation coefficients ranging between 23 and 57, all six of the variation coefficients fall within the range 2 to 10. After the revision, all the coefficients are sending the message that the data are very well behaved whereas previously they were collectively signaling a major error somewhere. Confronted with Table 7, both the regional coordinator and the countries would be justified in accepting the data and signing off from the validation process. 

95. The numerical example, although based on real data, may be regarded as extreme. However, there are some important lessons to be learned from it. As already noted it provides a vivid illustration of the inter-dependency of PPP results and the sensitivity of all the results to major errors. Countries must realize that errors in other countries’ data can distort their own PPPs. Inter-country validation is a collective process and responsibility for all the countries and is not something that can be devolved entirely on to the regional coordinator.  

Steps 13 onwards

96. In practice, there may have to be more than two versions of the Quaranta Tables. First, all the doubtful cases and queries are unlikely to be completely resolved by a single revision. The regional coordinator may have to re-circulate the Tables several times over a period two or three months. National coordinators or NSIs may have to refer back to check their Price Input and Output Sheets several times.  

97. Another reason for having to distribute the Quaranta Tables several times is that the first set of tables is unlikely to be based on all of the countries. As countries who report their Price Input and Output Sheets late are added, all the PPPs have to be revised and hence all the PPP prices and price ratios in the Quaranta Tables are revised in consequence.   

· When the later countries eventually submit their data, the inter-country validation process may throw up errors in the data they report.  In this case, the Quaranta Tables have to be revised and re-circulated.

· Less obviously, when the set of countries is expanded, the additional data may throw up errors in the data for the countries whose data have already been validated.  In this case, further investigations may be necessary leading to further revisions in the data.

98. Thus, the whole process of inter-country validation is an iterative one that may have to go through several rounds before the entire set of national average prices submitted by the countries is regarded as acceptable to the regional coordinator and the countries. The process eventually ends in a meeting of all the countries with the regional coordinator convened for the purpose of finalizing the national average prices. During the meeting any country may query any price in any other country. By the end of the meeting, collective agreement should be reached on the prices to be used to calculate the final PPPs. Assuming all countries in the region collect prices at the same time, the final meeting should take place about six months after the price collection. It requires careful planning and the active cooperation of countries to meet this deadline. The timetable for the whole validation process was given in Table 1 earlier.  







� It is actually not necessary to correct or delete those observations in order to run the index computations. Appropriate tolerances can be set up in the Tool Pack to exclude those observations from the computations.
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