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Introduction

This document provided guidelines for the surveys of prices for the International Comparison Programme (ICP). Its purpose is to provide a more detailed account of the practical issues arising when undertaking the surveys, though it remains subordinate to, and derives its principles from, the ICP Handbook. 
Section 1 outlines the broad objectives of the ICP, its organisation and how the coverage, classification of the surveys and issues relating to the nature of the prices collected are dictated by the System of National Accounts (SNA93). This is because a primary use of the ICP is to compare (per capita) Gross Domestic Product (GDP)—or its sub-aggregates—across countries to help understand inter-country differences in standards of living. Since price levels differ between countries, we cannot determine from the GDP value comparisons how much of the difference is due to price and how much due to the volume of goods and services consumed. The survey of prices provides the data for such price comparisons. Since the results from the price survey will be used to decompose GDP, the coverage, classifications, and definitions of GDP and its sub-aggregates must govern the coverage, classifications, and definitions of the price survey.
Section 2 turns to the price surveys and the question of which product specifications are to be priced. The derivation of product specifications has already been undertaken, in what is termed as pre-survey work. The derivation of these price specifications is an important step in the ICP which requires the prices of ‘like’ in one country to be compared with ‘like’ in another. It is no use using loose specifications such as ‘a kilo of lamb’ since the price collector in say country A may collect prices on best-quality minced lamb while  price collectors in other countries in the region are collecting prices on different cuts of lamb. Price collectors in different countries are blind to each other and need tight product specifications to govern the choice of product to be priced. But there is a further complication. The items selected must also be representative of what is consumed. Yet what is representative in one country may not be in another. Thus prices will have to be collected not just for products that are representative of the expenditures of the country of the survey, but also of products which are representative of the expenditures of the comparison countries. Price collectors collect the prices of tightly described products and cannot be allowed to choose the actual products to be priced because:

· the exact same quality of products has to be priced in each country and price collectors cannot know what is being priced in different countries;
· products unrepresentative in their country, but representative in comparison countries have to be priced and price collectors cannot reliably know what products are representative in different countries.

While the pre-survey work has already been undertaken, section 2 outlines the nature of tight specifications and their justification since an understanding of some of these principles will help with practical matters in price collection where the product specification is not available to be priced. 

The third and fourth sections are about the price surveys. They utilise the product specifications from the pre-survey stage. The focus of both of these sections is household consumption. In section 1 it is shown that household consumption is but one component of GDP. Price comparisons relating to expenditure on gross capital formation and expenditure by government is quite complex and undertaken separately. 
Section 3 is concerned with sampling outlets. Bear in mind that representative product specifications are available from the pre-survey stage, namely the descriptions of products to be priced. Thus the first concern of the survey, and this section, is the selection of representative outlets in which to price them. This may well draw on the list of outlets used for consumer price indices (CPI), though the ICP is cautious of the need for such listings to at least be re-evaluated for ICP purposes. Principle concerns are statistical ones relating to representativity: the coverage of the sampling of outlets, its stratification by (at least) region and conurbation, and the adequacy of the sampling frame from which the sample is drawn. 
Section 4 then considers the selection of prices within the outlets. At first sight this seems straightforward given the purpose of the pre-survey was to tightly specify the product to be priced. However, in practice the price collector will visit outlets in which the available products do not meet the desired tight specifications. To not price such products may result in too small a number of price comparisons to provide reliable results. To price non-comparable products as if they were comparable may lead to misleading price comparisons. Section 4 first provides guidelines on such issues. Second, it considers which ‘prices’ to collect and draws on SNA for its guidance.
Section 5 provides a summary list of tasks.
1 ICP: objectives and organisation 

1.1 Objectives
To understand the importance of getting the price surveys right it is necessary to consider the purpose of the ICP. A prime purpose is the need for economists and development agencies to have an estimate of the difference between how much is consumed (and produced) per person in one country compared to another. The per capita Gross Domestic Product (GDP) of a country is the standard used to measure average consumption and investment expenditure per person and includes expenditure by government, households, and other bodies. Sub-aggregates such as actual final consumption expenditure are used for comparisons of standards of living. Consistent definitions and classifications are used by countries for GDP and its sub-aggregates, as outlined in the System of National Accounts (SNA), to ensure that the estimates from one country are comparable to those of others. Say the per capita consumption expenditure in country A was 10% higher than in country B. Yet, the price level in country A was also 10% higher than that in B. The inhabitants of country A are paying 10% more on average for what they buy, and this is why their consumption expenditure is commensurately higher; so it cannot be said that A has a higher standard of living: they are the same. What is necessary to realise such inter-country comparisons of standards of living are international comparisons of prices. This in turn requires comparable price data covering all of the GDP expenditure of the residents of each country weighted by the importance (quantities) of what is consumed. This is what is needed for the ICP.
There is a further complication. The GDP may be measured in different currencies so the effect of the exchange rates has to be removed. However, data on exchange rates are readily available from central banks and the IMF in their International Financial Statistics. Data on the ratio of prices are more problematic, thus the International Comparison Programme (ICP). It is stressed that exchange rates alone are an inadequate and misleading basis to convert the GDP estimates of different countries to a common bass for comparison. Different price levels account for differences in standards of living and exchange rates alone are known to not reflect such relative prices.
The ratio of the value of (per capita) GDP is composed of the volume ratio, the exchange rate, and the price level as shown in the top row of Figure 1.1. In order to estimate the volume of goods and services consumed per person in country A compared with country B, it is necessary to remove the effects of exchange rates and relative prices from the GDP value comparison. The GDP value estimates are defined and estimated consistently according to the SNA. Estimates of the value of expenditure at a disaggregated level are taken from the national accounts to form the weights. These weights are applied to ratios of prices between countries to provide an overall measure of how prices in country A compare with prices in country B. Since comparisons of the volume of expenditures—the relative power to purchase  physical goods and services, and thus standards of living—between countries can only be separated from values by removing the effects of exchange rates and prices ratios, the joint effect of the price ratios and the exchange rates is referred to as the ‘purchasing power parity’ (PPP). 

Figure 1.1, Decomposition of inter-country GDP comparison
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The PPP between two countries is defined as the rate at which the currency of one country needs to be converted into that of a second country to ensure that a given amount of the first country’s currency will purchase the same volume of goods and services in the second country as it does in the first. The idea that each currency has its ‘purchasing power’ is becoming less significant with monetary unification. A large part of Europe has the same currency. If country A and country B have the same populations and currency, but country A has twice the GDP of country B – how can we compare the volume of goods produced and consumed? It is still necessary to remove the effect of differential prices.
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1.2 Organisation

There are differences in the products sold between regions for reasons including culture, climate, and development. To maximise the number of comparisons of products priced the price comparisons are made within regions. However, in each region a small number of ‘ring’ countries will have ‘add on’ products priced (including the OECD/Eurostat list) which are representative of countries outside the region to provide a bridge for comparisons between regions to take place.

There are three levels of organisation for the collection and analysis of data:

· the  ICP Global Office at the World Bank,
· the Regional Implementing Agencies: Africa, Asia and the Pacific, the Commonwealth of Independent States, Latin America and the Caribbean, and Western Asia, plus at 6th comprising the existing OECD/Eurostat group of 42 countries, and 
· for each country, the National Implementing Agencies (NIA). 
The responsibility of each NIA is primarily the collection of statistics of prices and GDP expenditure weights. The aggregation of such data is carried out foe each region by the regional agencies. Global data aggregation, analysis, and dissemination are the responsibility of the Global Office.
1.3 ICP and SNA

The first requirement for such spatial comparisons is to ensure, for the countries being compared, that the definitions, classification and measurements of the components and the entirety of the GDP, are consistent. The requirement of consistency in definitions and classifications is by and large fulfilled by most of the countries through the acceptance and implementation of SNA 93. The expenditure approach to estimating GDP is widely considered to be most suited for ICP. 
1.3.1 coverage

SNA is important with regard to defining the transactions covered. GDP is made up of the types of expenditure and by institutions as listed by the seven aggregates in the box below. NPISH are not-for-profit institutions serving households, such as charities and trade unions. Individual consumption is for the benefit of an identifiable household or group of households, collective consumption is for the community at large. All NPISH consumption is treated as individual. SNA defines the more obvious transactions to be included: ‘Out-of-pocket’ expenditure on non-durable goods and such as food, drink, tobacco, newspapers; durable goods (excluding housing) such as television sets and curtains and personal services such as haircuts; explicit financial service charges such as fees for a lawyer and the rental of consumer durables not owned by the household, including housing. It also defines the less obvious and more difficult-to-measure imputed expenditures for consumption by the household for which there has been no explicit charge:
· Financial intermediation services implicitly measured by higher interest charges (FISIM).
· Expenditures on goods and services produced on own account

· Equivalent market value (purchasers’ prices) of goods and services received as payment in-kind for labor services provided by the household. 
· Expenditures of resident households abroad.
The price survey is confined to those transactions relating to individual consumption by households, as explained in the next section.
1.3.2 classification

SNA also provides a consistent set of classifications. GDP at purchasers’ prices is divided into 7 main aggregates shown below.
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If, for example, we confined the coverage of household expenditure to individual consumption expenditure by households, it may be that in some countries more expenditure on, for example, health and education is undertaken by NPISH or government that other countries. Such expenditure would be included in expenditure by government rather than by households and would mislead comparisons as to what is actually used or consumed by households. Instead of classifying by who pays (government, NPISH and households), consumption expenditure for ICP will in the last instance be classified by who uses it (individual, collective), though NIA will supply data by who pays the conversion being undertaken subsequently. 

· Actual final individual consumption expenditure equals the sum of all individual consumption by households, by NPISH and by government), while 

· Actual final collective consumption expenditure equals collective consumption expenditure by government.  
In terms of the data requirements, countries are required to provide two principle types of data. Firstly, from the national accounts, values of expenditure for defined Divisions of GDP into Groups, Classes, and Basic Headings. These act as weights and form the basic values from which volume measures are constructed. Secondly, national annual average prices for selected items for each of the following main components of GDP:

· Individual consumption expenditure by households

· Individual consumption expenditure by government

· Collective consumption expenditure by government

· Gross fixed capital formation

Table 1.1 (reproduced from the ICP Handbook, Chapter 3 Table 4) lists the coverage and classification with the number of Basic Headings (total 155) shown alongside below. Thus estimates of prices are required for all of the aggregates, 16.00 to 18.00 in Table 1.1. Yet the focus of the price survey is individual consumption expenditure by households, hereafter referred to as household consumption. This is the 11.00 in Table 1.1. But what of the other sections? These are not the immediate concern of the survey, but have to be provided by other means described in the ICP Handbook. Practical guidelines for the supply of a representative sample of average prices for representative goods and services for each of the 11 classes in Table 1.1 are provided in sections 3 and 4.

1.3.3 valuation

Since SNA values GDP at purchaser’s prices, so too, as will be considered in section 4, are survey prices. The purchasers’ price is the amount paid by the purchaser excluding any VAT or similar deductible tax and including any transport charges paid separately to take delivery.
	Table 1.1, Number of Categories, Groups, Classes and Basic Headings by Main Aggregates



	Main Aggregates

Categories
	Categories
	Groups
	Classes
	Basic Headings

	11.00  Individual consumption expenditure by households
	13
	43
	90
	110

	- .01  Food and non-alcoholic beverages
	
	2
	11
	29

	- .02  Alcoholic beverages, tobacco and narcotics
	
	3
	5
	5

	- .03  Clothing and footwear
	
	2
	5
	5

	- .04  Housing, water, electricity, gas and other fuels 
	
	4
	7
	7

	- .05  Furnishings, household equipment and maintenance
	
	6
	12
	13

	- .06  Health
	
	3
	7
	7

	- .07  Transport
	
	3
	13
	13

	- .08  Communication
	
	3
	3
	3

	- .09  Recreation and culture
	
	6
	13
	13

	- .10  Education
	
	1
	1
	1

	- .11  Restaurants and hotels
	
	2
	2
	2

	- .12  Miscellaneous goods and services
	
	7
	10
	10

	- .13  Net purchases abroad
	
	1
	1
	2

	12.00  Individual consumption expenditure by NPISHs
	1
	1
	1
	1

	13.00  Individual consumption expenditure by government
	5
	7
	16
	21

	- .01  Housing
	
	1
	1
	1

	- .02  Health
	
	2
	7
	12

	- .03  Recreation and culture
	
	1
	1
	1

	- .04  Education
	
	2
	6
	6

	- .05  Social protection
	
	1
	1
	1

	14.00  Collective consumption expenditure by government
	1
	1
	5
	5

	15.00  Gross fixed capital formation
	3
	6
	11
	12

	- .01  Machinery and equipment
	
	2
	7
	8

	- .02  Construction
	
	3
	3
	3

	- .03  Other products
	
	1
	1
	1

	16.00  Change in inventories and acquisitions less disposals of valuables
	2
	2
	2
	4

	-.01  Change of inventories
	
	1
	1
	2

	-.02  Acquisitions less disposals of valuables
	
	1
	1
	2

	18.00  Balance of exports and imports
	1
	1
	1
	2

	GDP
	26
	61
	126
	155


2 Pre-survey
The pre-survey stage has already been undertaken resulting in detailed lists of which products are to be priced—product specifications (PSs). The products specified will be seen to relate to household consumption expenditure. Section 2.1 outlines how such goods and services are broken down by a system of classification into descriptions of particular products that needs to be priced in a particular outlets (types), regions/conurbations (city/rural/urban). There is not a PS for every good and services since there is neither the time nor resources to price them. In any event it would be a waste of resource to price every product since accurate results can arise from a representative sample of PSs. Section 2.2 describes the principles behind the selection of the PSs undertaken in the pre-survey stage. Again, we reiterate that this stage has been undertaken for ICP and this is not a task for the National Implementing Agencies. The outline here is because some insight should be gained into the more practical issues in sections 3 and 4 from an understanding of the pre-survey stage. 
2.1 What are product specifications (PSs)?
From the millions of products available we need to sample a representative selection. This is done in stages: we start by classifying products into general groups and move down into more tightly-defined groupings until at the end we have well-defined product specifications belonging to a hierarchy of product classifications. A representative (regional) sample of outlets is then selected (section 3) and product specifications priced in these outlets (section 4). 
The grouping of ‘household consumption expenditure’ follows a COICOP-ICP classification
 as outlined in Table 1.1. For example, the category ‘01-01 Food and non-alcoholic beverages’, contains 2 groups: ‘01.1 Food’ and ‘01.2 non-alcoholic beverages’. Food, for example, is broken into 11 classes, each with product descriptions (including that the good is non-durable (ND)). For example, for the class ‘bread and cereals’ the COICOP entry is: 
01.1.1
Bread and cereals (ND)tc \l2 "01.1.1
Bread and cereals (ND)
- Rice in all forms;

- maize, wheat, barley, oats, rye and other cereals in the form of grain, flour or meal;
- bread and other bakery products (crispbread, rusks, toasted bread, biscuits, gingerbread, wafers, waffles, crumpets, muffins, croissants, cakes, tarts, pies, quiches, pizzas, etc.);

- mixes and doughs for the preparation of bakery products;

- pasta products in all forms; couscous;

- cereal preparations (cornflakes, oatflakes, etc.) and other cereal products (malt, malt flour, malt extract, potato starch, tapioca, sago and other starches).

Includes:  farinaceous-based products prepared with meat, fish, seafood, cheese, vegetables or fruit.

Excludes:  meat pies (01.1.2);  fish pies (01.1.3);  sweetcorn (01.1.7).

Each class is further divided to form Basic Headings: these are the levels at which weights are available. They also define the coverage of the ICP. The COICOP-ICP classification has 110 Basic Headings (BH) for household consumption expenditure. There are, for example,  29 BHs for the category ‘01-01  Food and non-alcoholic beverages’ one of which is rice (Table 1.1).
What are required to be priced are selected products representative of each BH. As with CPI’s, any given BH may contain a very large number of individual products, but for practical and resource reasons only a small number of them can be selected for inclusion in the list of products for which prices are to be collected.

At the organisational level it is useful to ensure that there is responsibility for ensuring price data are collected for each BH. The importance of each BH will vary between countries, the most important being those BHs which cover the highest proportion of household expenditure. As will be apparent from the section 3, these should have proportionately more prices collected from them. Bear in mind the aim of the pre-survey exercise: having defined a classifications system there is a need to identify for each BH detailed product descriptions, or PSs, which price collectors can then collect prices on knowing that prices in other countries are being collected on the same PSs. This is so that the price comparisons are of the same goods and services, and not ones of different qualities. To establish the PSs, for each Basic Heading:
· Clusters were devised; these are groups within each BH which are more homogeneous than the BH itself but still have significant differences. For example, the class COICOP 03.2.1 ‘Children’s and infants’ footwear’ is synonymous with a Basic Heading.
 Within the BH for ‘Children’s and infants’ footwear’, ‘Sandals’ may form a Cluster. (You visit the shoe shop for footwear, but in the shop you look for sandals). Some BHs are reasonable well-defined and may have only a few BHs, other are quite diverse, such as food and alcoholic drinks, and have many (see Table 1.1).  ‘Rice’ is an example of a very well-defined BH and only has one cluster, again ‘rice’.  
· For each cluster, a Structured Product Description (SPD) is drawn up. SPDs are forms listing the relevant characteristics possessed by the products within a cluster. SPDs are generic descriptions. They do not identify individual products, but they do identify all price-determining characteristics. SPDs can be thought of as ‘checklists’, usually pre-coded and listed with accompanying boxes, whose boxes have yet to be ticked or filled in. The boxes define each of the characteristic; for television sets for example: make, screen size, whether possesses remote control, mono or stereo or surround sound and so forth.

· The final stage is the  detailed Product specifications (PS).These are the detailed product descriptions which price collectors must use to identify the products for which they are collecting prices. In effect, a PS is simply an SPD form in which the product has been narrowed down by completing the various boxes—especially those in the section “Product characteristics”. The PS for a television set, for example, may have entered: Sony, 21 inch, with remote, stereo etc. PSs may vary from region to region within a country, or more simply, from urban to rural, though SPDs may also be common throughout the country.  
Examples of simple short specifications include:
Basic Heading: 1.01.1.01.1: Rice
Cluster: Rice
Product number: 011
Product name: Long-grained rice
Outlets types: market
Product presentation: sold loose, in bags, in cups and ask conversion factors
Quantity: 1 Kilo
Origin of the product: Domestic
Type: Long grain
Variety: White
       Share of broken rice: Very low (<3%)

The SPD is the list of characteristics and the PS the product defining entry against them. Though most of the specifications above are self explanatory, care has to be taken, in the above example, during pricing that the product is priced in a “market” and when sold by cups, the quantity has to be converted to a measure commensurate with the reference unit - kilogram. Also that the product is domestically produced and the variety is “white”. A further example is:
Basic Heading: 1.01.1.02.4: Poultry
Cluster: Poultry Parts
Product number: 033
Product name: Chicken breast
Outlets types: market
Product presentation: Open
Quantity: 1 kilo
Origin of the product: Imported
Poultry: Chicken
Part: Breast
Condition: Fresh

Again, care is needed in pricing. Only chicken breasts, which are imported, should be priced in a market. The product presentation “Open” means that the product is not pre-packed; and “fresh” means that it is not refrigerated or in a frozen condition
The ICP Handbook defines the characteristics of a PS. Each SPD has the following nine sections. 
· ICP Basic Heading & Cluster

· ICP Cluster

· Establishment ID, code, date

· Quantity and packaging

· Source/Destination

· Seasonal availability

· Product characteristics

· Brand/label name

· Other product features

· Other product identifiers.
The details of what information is collected under each section are given in the boxed insert from Chapter 5 of the ICP Handbook.

A useful way to look at the PSs is to consider them as the definitions of the product that have to be priced. They define a particular good or service that is bought. A product definition such as ‘a chicken’ is too loose to be priced. We require a ‘tight’ definition by which we mean that if we asked a price collector in country A and B to price ‘a chicken’, and we were to ask consumers in either country whether they would pay more for county A’s than country B’s, they would be indifferent to which they chose; it would not matter. This is hardly likely for the PS of ‘a chicken’, since the chicken chosen in country A may be a 5lb. chicken while the one in country B may be a 3lb. one; or one may be frozen while the other fresh, or even live; or one free-range, the other factory-farmed; or one bought whole at a market the other bought prepared at a store, etc. The PS in this case is just a full description of the type of chicken that is to be priced. The PS selected is one of many that might have been chosen and since it is a sample it, together with other PSs in the BH, needs to have been selected so that its price comparison is representative of the BH as a whole. At the end of the day any price collected is not just ‘a price’ – it is the price of a particular specification of a product. So how were the product specifications selected?

Figure 2.1, Sampling


[image: image5]

What is a PS?
Header

The information in the header is pre-entered and comprises:

ICP basic heading code and name

ICP cluster code and name.
Establishment information

Establishment identifier and code

Product code

Date of price collection

Boxes are also provided to indicate the types of establishments in which the product is found and also the types of establishments in which it is most commonly sold.

Quantity and packaging

This is a critical section describing the units in which the item is sold. For example, the SPD for fresh whole milk lists six different, pre-coded types of possible package. The actual type of package can be identified simply by ticking, or checking, the box corresponding to the package type. In the case of children’s sandals, on the other hand, the products are only sold in pairs and this section is superfluous

When relevant, the number of units per package is requested and also the size of the units. The size may be measured by weight or by volume in the case of milk, but for other products other dimensions such as length may be appropriate. Boxes are provided corresponding to the different possible units of measurement. Depending on the product and the nature of the packaging, it also may contain certain other information about the package such as whether the contents are labelled.

Source of product

This very brief section contains check boxes to indicate whether the product is produced domestically or imported, and also the country of origin when imported.

Seasonal availability
This section contains check boxes for the twelve months of the year, and the year as a whole, to indicate the times of the year when the product is, or is not, available for sale.

Product characteristics

This is a large section which lists the kinds of characteristics discussed above and in the ICP Handbook. The contents of this section can vary greatly depending on the nature of the products that make up the cluster. It can be seen from the three examples in Annex 1 of the Handbook and above that the relevant characteristics may be quite different from one SPD to another. Many of the characteristics refer to materials used or to the method of production which may have almost nothing in common between product clusters. Some of the characteristics may be continuously variable, such as the percentage of cotton or other fibber used in clothing. In these cases, numbers may be entered in the boxes instead of simple checks or ticks. 

In addition to the physical characteristics of the products, this section makes provision for the recording of the type of brand if any -- exclusive, national, regional, etc. -- where relevant, as in the case of women’s clothing. It may also record whether the good or service satisfies certain official standards, as in the case of milk.  

Brand / label name
This merely requires the brand name, if any.

Other product features or identifiers

The last two sections enable the regional or national coordinators to enter further information about the product or the price collector to report back further information.    

2.2 Pre- survey: how were product specifications selected?

As noted above there are far too many products available for it to be practical to price all products, given the resources and time available, or even sensible to do so given accurate estimates can be obtained from the sampling of prices from outlets. The sampling of prices is in a number of stages, Figure 2.1. First, product specifications are selected from a sample of products in each basic heading. Second, a sample of outlets is selected (section 3) and finally, the product specifications are priced in the sampled outlets (section 4)).

The selection of PSs was conditioned by two sometimes conflicting criteria: representativity and comparability.

2.2.1 representativity

By representativity we mean that the price comparisons of the PSs, along with other PSs selected, will be representative of price comparisons for the BH. A useful basis for such selection is that the PS selected should account for a large proportion of expenditure. But this in itself is not sufficient since what is representative in one country may not be in another. Bear in mind that comparisons are undertaken for countries in the regions outlined in section 1.3 above, for example for Africa. This is to help ensure what is representative in one country is likely to be so in another. But there is still much diversity in expenditure patterns across countries in a region so the PSs to be priced in, for example, country A being compared with country B, were drawn up to include ‘typical’ PSs in country A, but also typical PSs in country B even though they might be atypical in country A. The list of PSs that have to be priced may contain products that are ‘unrepresentative’, i.e. are rarely purchased or even not available at all in the country. The price collector should not try and avoid pricing such PSs thinking them to be unrepresentative—indeed they are unrepresentative but need to be priced for an effective ICP. They have to be on the list because they are important in other countries and are needed for comparisons between other pairs of countries. The objective for ICP has been to arrive at a common list that is as representative as possible of expenditures in all the countries covered. Such a list is ‘equi-representative’ of all countries in a region even though it may not be representative of any one country. 

The representative products are simply those that are known, or believed, to account for the largest shares of the expenditures under any BH. In principle, products can be ranked by order of their expenditure shares. The most representative products are the products that account for the largest possible share of total expenditures of the BH. A representative product is therefore one that it is believed would carry a relatively large expenditure weight.

The individual products whose prices are compared between countries must obviously be the same. The prices in the numerators and denominators of the ratios that are fed into the calculation of the elementary PPP’s must refer to exactly the same product. As the price collectors cannot observe the products that price collectors in other countries are pricing, each price collector must be given a very precise or tight specification of the product, including a picture where possible. The specification should be so precise that the same product can easily be identified in different countries, thus the high level of detail of PSs in section 2.1 above.

Note further that PSs are defined to meet the needs of different regions within a country, the most notable being between urban and rural areas and major and minor conurbations. This is because there is a reasonable expectation that price ratios may differ for these groups and since in section 1.3 above it is shown that the scope of the price comparisons extended to household expenditure by residents, this includes residents wherever they are. 

2.2.2 comparability

There is little use in devising a list of PSs which may be highly representative if the nature of the resulting PSs is such that they impede comparability. Similarly choosing PSs that are comparable but not representative is also undesirable. The Regional Co-coordinators in selecting the PSs have had to balance these criteria when they conflict.

If the PSs were representative, but the products available in the countries being compared that are closest to the PS were not identical, they were not automatically be abandoned. A significant proportion of representative goods and services would have to be written out of the ICP if they were abandoned. The PSs were still included if the products available to meet product descriptions in the countries being compared were comparable for pricing purposes, even if they are not identical.
Two, or more, products are said to be comparable if either: 

· their physical and economic characteristics are identical, or

· they are sufficiently similar that consumers are indifferent as to which of the two they consume. This implies that consumers are not prepared to pay more for one than the other.
The PSs used for ICP purposes consist of listings of the various physical and economic characteristics that the products possess. Not all of a product’s characteristics are necessarily price determining. When a characteristic is price determining the absence or presence of that characteristic will affect the price that consumers are prepared to pay for the product. For example, the possession, or absence, of air conditioning will usually affect the price of an automobile. Consumers in most countries will pay more to obtain it. The size of a packet of rice is price determining, as consumers will pay more for a kilo than half a kilo, and so on: there are endless examples of price determining characteristics.

On the other hand, the colour of an automobile, may not be price determining. Some consumers may prefer one colour and other consumers another colour, but they may not be prepared to pay more to obtain their colour. Some standardised goods may be produced by a number of different manufacturers. Consumers may be indifferent as to the manufacturer, because to them the goods they produce are identical.

Two products that differ in respect of some price determining characteristic cannot be comparable for ICP purposes as, by definition, consumers would be prepared to pay more for one or the other. On the other hand, products that differ only in respect of one or more minor non-price determining characteristics may be treated as comparable. Thus, products in different countries do not have to be completely identical for their price ratios to be used as inputs into the calculation of PPP’s. What must take place is that price collectors make a note of the nature of the difference. 

It should be noted that the price collectors themselves are not in a position to compare whether the products they price are the same as the corresponding products being priced by other collectors in other countries, but the Regional Coordinators have ensured that the specification of the product is tight enough such that all collectors must choose the same product. The PSs from the pre-survey stage are the result of the efforts of the regional coordinators to balance representativity with comparability. 
Given all of this has taken place and the National Implementing agencies have available to them the PSs for which they have to collect prices, we move now to the selection of outlets in which to price the PSs (section 3) and the selection of products within an outlet when the outlet’s products do not meet the description of the PS (section  4).
3 The price survey: sampling of outlets
The starting point for conducting the survey by a National Agency is with the listing of product specifications (PSs) from the Regional Implementation Agency as described in section 2. The PSs are tight descriptions of the product characteristics which have to be priced. The product description should include the types of outlets it is sold in. For example, rice may be sold in supermarkets, independent shops, market stalls or by street vendors. Some of the PSs will be representative of the country’s expenditure and some not and this should be marked against each PS. Yet, all of the representative PSs have to be priced and as many as possible of the unrepresentative ones. Obtaining prices for the PSs requires the selection of a representative sample of outlets. Most prices are collected by price collectors visiting the outlets and recording the prices of the PSs. This section is concerned with the selection of outlets in which prices are to be collected. Section 4 then considers guidelines for price collection.

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.  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.   

It is most important that the sample of outlets from which prices are collected are representative of the outlets in which the PSs are purchased.
 This may not appear to be problematic since each country will have a consumer price index (CPI) and the sample of outlets used for the CPI may, at first sight, be deemed to be suitable for the ICP. However, as is shown below, the CPI sample of outlets by itself is likely to be unsuitable for ICP purposes. In section 3.1 we outline the principles upon which the sample selection of outlets should be based, as if we were sampling from the start. We then explain how the reality of resource constraints and the advantage of a current CPI infrastructure impinges on this and outline a strategy. The strategy is to first appraise for each BH how well the current sampling meets ICP objectives, and where the current sample is  lacking, the need to augment it, or if critically lacking or just missing, undertake new sampling. Section 3.2 considers the issues involved in decisions as to the use and augmentation/development  of the CPI sampling.  The appraisal outlined in section 3.2 is concerned with the steps to be taken to develop the CPI sample in line to meet the needs of ICP. Section 3.3 outlines sampling issues so that the appraisal of any sampling decision can be undertaken against a formal statistical framework.
3.1 The principles

The principles of survey design include:

· specifying the objectives and coverage; 

· the sampling unit from which information is drawn;

· a sampling frame—an exhaustive list of sampling units; 

· sample design—means by which the sample is selected from the frame; and 
· the method of data collection.
3.1.1 objectives and coverage
The objectives and coverage were considered in section 1. For the PPPs to act as part of the decomposition of GDP the coverage must relate to transactions which are part of GDP. The price survey is concerned with those transactions which are part of (individual) household consumption expenditure, namely all expenditure by resident households for the category 11.00 of goods and services outlined in Table 1.1. Such expenditure includes ‘out-of-pocket’ expenditure on non-durable goods, durable goods (excluding housing), imputed expenditures for consumption by the household for which there has been no explicit charge, and the rental of consumer durables not owned by the household, including housing. 
Outlets 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), hair dressing 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, itinerant traders and service providers.
3.1.2 sampling unit

In section 1.3.3 we noted that our interest lay with transactions at purchasers’ prices and at first sight the sampling unit might be the householder from whom either all or a sample of transactions are recorded. However, a larger proportion of transactions can be more readily recorded from sellers, and not the purchasers. The prices collected are usually the prices at which goods and services are offered for sale in retail outlets rather than the prefered actual transactions prices. Care has therefore to be taken that the prices to be obtained for ICP are actual transaction prices and we discuss this in more detail in section 4.

3.1.3 a sampling frame

The sampling frame is the list of outlets and traders from which the sample selection is made. Any deficiency in the frame is carried over to the results. For example, if the frame is out-of-date and excludes recent super/hyper-markets with say below average prices, or is confined to city areas with say above average prices, the results will be biased no matter how judicious the selection of outlets from the frame and the collection of prices from the outlets.

3.1.4 sample design: selection of outlets from the frame

This may be undertaken using probability or judgmental methods. In either case the aim is that the sample of outlets are representative of the population. The term ‘representative’ is used in two senses. First, there are characteristics of outlets that are believed to influence the price or quality of what is sold and the sample of outlets should include a representative mix of outlets according to these characteristics. Such characteristics are known as stratification factors (for random sampling) and quota controls (for judgmental sampling) and include region, rural/urban/city conurbation and type of outlet. If the quantity of goods sold in say region A is more than in region B, then region A’s prices must be given proportionately more weight in the calculation of the average price than region B’s. Second, even for a type of outlet within a region, the sample of outlets must be representative of the outlets in which the transactions are being undertaken. If, for example, there are many market stores the sample should not just include those in the most prestigious (accessible) parts of the market.  Bias in the selection of outlets to be sampled from the frame leads to bias in the ensuing PPP estimates.
3.1.5 collection of prices

 Even with a perfect sampling frame and representative selection from the frame, the PPPs may be biased if the products selected in the outlets to be priced are not comparable between the countries in the comparisons. Of course the whole point of the detailed PSs is to ensure that the price collectors have little choice but to price these very same products. However, as will be discussed in section 4, there are practical problems to be expected and price collectors must be briefed as to how to deal with these.
3.1.6 An overview – how to sample in principle
This overview is as if the sampling was starting from nothing and time and cost are not undue constraints. After this we turn to practical considerations. 

Say we are considering price collection for fruit and vegetables. We need to select outlets to price them in. Figure 3.1 outlines an example of a two-stage process. First, we would select some geographical areas. We may select, for example, 10 out 20 administrative areas of a country. This is to save effort in price collection from the whole country. The selection of the areas is best at random and it is desirable that the probability of selecting an area is proportional to its size, in spending terms. There are a number of random and quasi-random selection methods including simple random sampling, sampling with probability proportional to size (PPS), systematic, cut-off sampling and cluster sampling. Second, within each selected area a sample of outlets are selected. In Figure 3.1 stratified random sampling is used for each selected area. This may involve the determination from the populations census and Household Expenditure Survey of estimates, for each area selected, of the expenditure in exhaustive strata, say city centres, city suburbs, towns, rural areas by type of outlet, say supermarket, grocers, market trader. This will give us a table with 12 cells each with an estimate of their ‘importance’. We may find for example that city suburban supermarkets have the highest spend, say three times that of city suburban grocers. Having establishes a desired sample size we may then allocate the sample to each cell or ‘strata’ in accordance with their relative spend. The required sample from city suburban supermarkets, for example, would be three times that of city suburban grocers. Sampling frames are now used. Note that the list of outlets on the frames have to have on them whether each outlet is a supermarket, grocer, or market trader and whether it is located in the city centre, suburbs, town, or rural area. This because if the stratification table requires us to select say 5 city suburban grocers from the frame, we need to have a list of such grocers. Because we are using area sampling, frames are not required for each area. Next is the selection of the required number of outlets from each strata—the 5 outlets from the list of all city suburban grocers. This is can be undertaken by a number of random and quasi-random selection methods including, as noted above, simple random sampling, sampling with probability proportional to size (PPS), systematic and cut-off sampling. Since the sampling involves more than one stage the whole process is referred to as multi-stage sampling. The outline here and in Figure 3.1 gives the impression that there is an order to each stage when in fact much is interdependent. The sample size for example, required depends on the sample design, more ‘efficient’ designs such as stratified random sampling requiring a smaller sample size to achieve a given error margin at a given level of confidence. The availability of information on sampling frames will dictate the extent of the stratification.

3.1.7 The reality

Of course much of this is not feasible due to time and cost constraints and, in any event, may involve undue duplication since it is undertaken for the CPI. First, the geographical areas selected may be ones in which CPI price collectors do not collect prices. To, for example, switch to a new geographical area selected in a new sample design from one currently used—which would have trained price collectors and the relevant sampling infrastructure, including lists of outlets— purely on the ‘whim’ of random selection makes no practical sense. Second, the price collectors are familiar with the outlets used  for the CPI. They are aware of the subtleties of the product range in terms of services provided by the outlet, typical purchases, location and layout of the outlet and are likely to have established good relations with the outlet staff. Again it makes no sense to substitute similar such outlets because of their random selection. Furthermore, new outlets selected from a frame may be found to have closed, to be misclassified in some way, say having sold/or now selling a different type of good, or simply wrongly addressed. There may be much effort involved in cleaning a frame. There is also often a ‘sense’ to the outlets selected. They may be in close proximity because it is cheaper to sample this way and many of the stores in any event belong to chains whose prices are similar irrespective of their location. They may also have been chosen in the past because they are more helpful in providing ancillary (or any) information on pricing. Thus this Manual explains how it should be done, but with an eye on the reality of the constraints facing National Statistical Agencies, so that they have a framework for sampling, but can also make their own decisions when resources and practicalities impinge. 
3.1.8 What this Manual does

The Manual relies on judicious decision making by the National Statistical Agency. As will be spelt out below, it requires that PSs be listed under each BH. It further requires that for each PS within a BH, a note is made as to the possible regions it might be sampled in as well as conurbations within regions (e.g., urban and rural) and types of stores. Matched against this should be a note as to how the CPI sample can be used. Where specific products (Basic Headings), regions/conurbations (say rural areas) or types of outlet (say market traders) are not represented or under-represented in the CPI, consideration must be given to devising a new sample of outlets along the principles of this section. A variety of methods are discussed. Some such principles and methods may be regarded as unduly complex and even difficult to implement if appropriate information is unavailable. As will be noted later the mean prices of products from outlets selected using stratified random sampling has a lower variance of its estimate than 
[image: image6]one selected using simple random sampling and is better than one using judgment which may be biased. In some cases non-random methods may be more practical and the procedures outlined give at least some insight into the issues that should concern non-random selection. The Manual also considers less resource-demanding methods of sampling. This Manual outlines the methods and their principles to help National Statistical SAgencies choose appropriate methods for their needs and resources. For those PSs that can be collected using CPI outlets this Manual advocates that attention be directed to each BH in turn and a note made of the adequacy of the sample and whether it should be augmented or even abandoned. In either case the principles in this section will be useful for determining this. This section also includes the principles and issues surrounding of minimum resource strategies: outlet augmentation, the use of cut-off sampling to include just major new stores, and cluster sampling, which may confine the sampling to particular areas where it is cost efficient to sample. Before examining such sampling procedures statistical offices must appraise, for each BH, their adequacy of the use of their current CPI sampling.
3.2 The practice: using and augmenting the CPI sample of outlets
3.2.1 Ascertaining needs

We now turn to the reality of the practice. A pragmatic stance is to ftake the outlets selected for the CPI and use them as much as possible for the ICP. However, there are likely to be deficiencies in the CPI selection, if only because the two surveys are designed for different purposes. The strategy, considered in more detail below, is simple: 
· Define the coverage of the sampling in terms of PSs in given regions/conurbations; 

· identify which BHs and/or regions/conurbations are not covered by the CPI and cannot be priced using CPI prices, or using CPI outlets.

· For these, draw up sampling frames and select outlets.

· Identify which PSs within a BH and/or regions/conurbations covered by the CPI can be priced using CPI prices, or using CPI outlets, and which cannot.

· For the latter augment the sample with outlets found (especially for representative PSs) from lists or pre-survey visits to the area.
· Or where for BHs (within regions/conurbations) the existing sample is considered to be unacceptably out-of-date and/or there are a substantial number of ‘new’ outlets required, draw up sampling frames and select outlets for these.

An efficient use of resources requires that the ICP price surveys use the statistical infrastructure already in place in a country to the maximum extent possible and helps improve on it wherever possible. This does not mean that the ICP has to rely on prices already being collected for the CPI. On the contrary, the tightly defined PSs on the international ICP lists for which prices have to be collected may well differ from those used for the CPI. However, the ICP can use some of the outlets, the same price collectors and same data transmission within the country and processing procedures, as long as they comply with ICP requirements. The ICP price collection may even 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. The main advantage of making some use of the CPI surveys is that trained price collectors already visit outlets and while they are unlikely to collect prices of the required specifications in many instances, the required PS is likely to be in the outlet they visit so they can collect the CPI and ICP prices at the same time. Yet this alone may not be adequate.
3.2.2 Adequacy of CPI sampling of outlets

It must be borne in mind that as the coverage of the CPI may not be as extensive as that of the ICP. Additional price collection may be needed to cover:
· outlets in (all) geographical areas required for ICP, but possibly inadequately covered or even omitted from the CPI;
· elements of household consumption defined in the SNA, but excluded from CPI. It is common for CPIs to exclude certain types of households and certain types of goods and services, whereas PPP’s have to cover all households and all consumption of goods and services. This may require sampling new products in existing outlets and/or sampling from new outlets.
Depending on the degree of development of the CPI in a particular country, the extent to which CPI and ICP work can be integrated will vary. It is reiterated that there is of course much to gain from utilising existing survey capability and statistical infrastructure. There are already trained price collectors, analysts and survey and analytical capability and part of the aim of the ICP is a concomitant development of CPI in undertaking the ICP. But there is still a need to examine whether the existing sampling of outlets for the coverage of CPI is adequate for ICP. 
3.2.2.1 extending the product range for the same sample of outlets
A gain from integrating ICP and CPI price collection will 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. 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 travelling and labour costs, but also to all the prior investment costs of building up the CPI outlet sample and the training and equipping of the price collectors. 
The extent to which the ICP is able to make use of products already being collected for CPI purposes depends on the tightness of the CPI list of specifications. It is quite possible that for CPI purposes a product’s price in an outlet is being monitored and recorded, and the information the price collector requires to do this over time is short of the detailed PSs required for ICP. In such cases the CPI prices cannot be used for ICP purposes. The price collector will have to record the CPI price and an ICP price, but at least in the same outlet.

3.2.2.2 extending the sample of outlets outside of its CPI coverage
The current CPI sample of outlets has to be re-appraised to identify if it has to be extended to ensure that it covers outlets responsible for the main elements of household consumption expenditure—in all regions and types of transactions—hitherto not required for CPI. The reappraisal is an opportunity to identify and remedy any more striking deficiencies of the sampled outlets for expenditure covered by the CPI to the benefit of both ICP and CPI. The BHs themselves define the coverage of household consumption so the National Statistical Office has only to compare the BHs they collect prices on, with those of the ICP or, at a lower level of aggregation, with the PSs.
The CPI sample of outlets may also need to be expanded to include outlets in areas that are outside the geographical coverage 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 are subject to the resources available. Where resources are limited, there needs nonetheless 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 urban or capital city prices.

3.2.2.3 augmenting/replacing the sample of outlets within its CPI coverage: linking
While there is much to be gained from economies of scale in collecting ICP and CPI prices from the existing sample of outlets, there is little to be gained if the CPI sample is itself biased. Sampling frames for CPIs may have been originally based on now out-of-date surveys of retailers and only up-dated on an ad-hoc basis when  retailers closed and replacement outlets were required to augment the sample. It is possible that the current sample includes older outlets whose importance in terms of expenditure share has fallen and excludes newer outlets with relatively large expenditure shares. Since CPI price collectors monitor the prices of the same item in the same outlet over time, it is not unreasonable to expect such inertia to build up. 

It must be borne in mind that the prices collected in specific outlets for CPI purposes were predefined in some base period. The price collector will still need to visit these outlets to continue the series of prices even if, for ICP, a new outlet is substituted for an existing one. For example, consider that on examination of the sample of outlets it is found that an old outlet, with relatively little expenditure, is being used for CPI. However, it is also found that a new outlet, selling similar goods or services with relatively high expenditure, is taking much of its sales. For ICP we would want the pricing of PSs from the new outlet, but for CPI purposes a continuation of sampling from the old outlet to ensure ‘matched model’ pricing might continue. However, the statistical office will then have two prices for similar goods both relating to the same period. This would allow them to link the new outlet onto the existing sample by sampling the new item from the new outlet in the next (or some re-based) and subsequent periods. It is stressed that such linking is based on an assumption that any differences in quality in the two goods (and quality of services provided by the outlets) in the outlets selected reflect their differences in prices.
 A decision to replace an existing outlet with a new one is not without cost, in terms of the need for assumptions, but such costs are well worthwhile if the item currently being priced is in an outlet whose pricing is unrepresentative.
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. Moreover, some of the PSs, especially unrepresentative ones, may be sold in specialised outlets not included in the CPI sample of outlets. In this case, the CPI’s sample of outlets needs to be expanded to include 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.
In principle, time and resources permitting, a full census of outlets would be conducted to form a sampling frame and a random stratified sample of outlets selected with probability of selection proportionate to the size of the PSs within the outlet. Some PSs within a BH would have higher quantities sold in some outlets than others so the weighting attached to the price of a PS in an outlet would be higher for some PSs than for others. However, resources and time will not permit such sampling and the need is to best develop the CPI sample to meet ICP needs in the time and resource constraints available. 
First, following 3.2.1.3 above it is necessary to identify regions/conurbations in regions and BHs in which there is no list of outlets. These are the ‘open’ PSs identified in 3.5.5 below. A sampling frame is required from which a representative sample will be drawn. We consider the practice of developing such frames in section 3.4 below. 
Having formulated suitable frames we need to select a sample of outlets from the frame. The determination of the number of outlets to be sampled and their selection is considered in section 3.5. However, this does not meet the needs of augmenting/replacing the sample of outlets within its CPI coverage.
This is a matter of examining each BH in each region/conurbation (strata) and identifying which strata have ‘open’ PSs. New outlets can be found for these from pre-survey work and/or listings described in the next section and outlet identifiers attached.  Certainly all the country’s representative products should be given priority in ensuring that outlets are found for their pricing. However, this does not meet the need of section 3.2.1.4 where an overhaul of the sampling is considered desirable rather than a piecemeal patching. Given limited time and resources such overhauls may be constrained to BHs/regions/conurbations according to their economic significance or, preferably, selected using area sampling as illustrated below. 
3.3 Sampling procedures: select the geographical areas for sampling.

3.3.1 A two-stage design
An example of an overall framework was given in Figure 3.1. We consider the stages in turn and some further approaches. 

First, it must be asked whether there is a need to simply update the outlets in the sample. The sampling frame may need to have some older outlets replaced by newer ones in an existing locality, or some new ones included because a city has ‘sprawled’ a little and the existing sample does not represent these newer areas. This sample augmentation is one thing. It can be readily undertaken on a judgmental basis. 

Second, it must be asked whether whole new geographical areas have to be sampled. This is quite something else and while a role for judgment will be acknowledged, it should be based on probabilistic sampling principles. This is the subject of 3.3.1. The example given is one of how to select a sample of regions from all regions in a country. The reason for this is that it makes little sense to sample outlets from dispersed shopping areas all over the country when a representative selection of geographical areas can be selected as a first stage and the sampling then conducted in these areas. In this way travel costs are reduced and trained expertise can be developed on a more concentrated basis. The selection of areas and the sampling of units within each area are well-established in survey methodology as two-stage sampling. To be successful an ‘adequate’ number of representative areas have to be selected in the first stage and methods for doing so are outlined below and, in greater detail, in survey texts. The example given here is for the selection of regions within a country, but the principles apply also to the selection of say blocks in a city or towns in rural areas, though in the latter grid maps may be used. This is referred to as area sampling. 
We note that if price collection is not taking place for a BH and the ICP scope is to be expanded to cover the new products under the BH, then there is a case for not selecting new geographical areas to be sampled if the statistical expertise and trained price collectors are already established in existing areas. Furthermore the selection of the existing areas may have already been on a random basis. However, it may be that the products to be included are mainly in a new geographical area or CPI geographical coverage is of a restrictive geographical area. For example, new price collection facilities may have to be established to expand the geographical scope away from ‘major cities’ into ‘towns’ and/or  ‘rural areas’ and/or ‘townships’, Then area sampling may be adopted. The areas to be sampled may be for the country as a whole, or just for, say, rural areas, depending on needs as evaluated in the previous section. 
First, exhaustive geographical areas of the country are established, preferably as administrative regions for which population census and/or household expenditure data may be available. There is a major resource advantage to a two-stage sampling procedure. The first stage is the selection of geographical areas and the second the random selection of outlets within each area. Sampling frames of outlets will only be required for the areas selected. In the schema in Figure 3.1 the selection of areas is from a list of geographical areas while the selection of outlets is within selected areas, outlined in Figure 1 using stratified random sampling. Stratified random sampling may be of course be used for the selection of geographical areas and this and other methods are considered below. Section 3.2.2 starts with sampling from geographical areas. We note that the reader may only be concerned with the sampling of outlets within an area. Section 3.4 outlines the issues and methods for outlet sampling, though some of the principles explained in this section 3.3.2 may also be of interest.  
3.3.2 Sample selection of geographical areas
In sampling the first or primary stage, areas can be selected from a list of areas using random, quasi-random methods including simple random sampling, systematic sampling and cut-off sampling each with and without probability proportional to size (PPS). The selection may be by judgment and if so should follow the principles of selection outlined here which attempt to realise a representative sample. Even if random methods are used there may need to be some judicious interference to take into account security or cost considerations. Consider Table 3.1 which lists 30 areas from 5 regions and each region has 4 urban areas and 2 rural ones; R1urban1 is the first urban area in Region 1. The list of course need not be balanced in this way and it may well be that in practice some regions have more urban areas than others. Consider the selection of a sample of 10 areas. 
3.3.2.1 Simple random sampling without probability proportional to size (PPS)
All possible samples of 10 areas are equally likely to be selected. First, a numbered list is made of all areas, as in Table 3.1 below. Then random number tables are used to select the sample of 10 areas. Table 3.2 is such a Table, which are usually available at the back of statistics texts, from the Web, or can be generated from spreadsheets such as Excel using the rand function. One way of using the Table is to select a start point, say the top left figure, 39634, then since the population size of 30 is made up of two digits, select the first two digits of the random numbers working in a systematic order, say down the columns in turn. Ignore any figure above the required population number of 30. The selected areas would be numbers 14, 30, 5, 20, 22, 1, 27, 24, 26 and 16. Note that no areas have been selected from region 2. As will be seen systematic sampling or stratified sampling would not leave such things to chance.
	Table 3.1, Listing of areas

	Region 1
	Region 2
	Region 3
	Region 4
	Region 5

	1. R1urban1

	7. R2urban1
	13. R3urban1 
	19. R4urban1

	25. R5urban1

	2. R1urban2 
	8. R2urban2
	14. R3urban2 
	20. R4urban2 
	26. R5urban2 

	3. R1urban3 
	9. R2urban3 
	15. R3urban3 
	21. R4urban3 
	27. R5urban3 

	4. R1urban4 
	10. R2urban4 
	16. R3urban4
	22. R4urban4
	28. R5urban4 

	5. R1rural1 
	11. R2rural1 
	17. R3rural1 
	23. R4rural1 
	29. R5rural1 

	6. R1rural2
	12. R2rural2
	18. R3rural2
	24. R4rural2
	30. R5rural2


3.3.2.2 systematic sampling without probability proportional to size (PPS)

To select n=10 from a population of N=30 areas using systematic sampling first, all areas are again listed with serial numbers 1 to 30. A sampling interval k is first calculated as k=N/n=30/10=3 and a random start, r, then selected as a random number between 1 and k=3, say 1. The areas selected will then be areas 1, 1+3=4, 4+3=7, 7+3=10, 10+3=13,……..26+3=28; i.e. r,  r+k, (r+k)+k, (r+2k)+k, (r+3k)+k, (r+4k)+k,…, (r+(n-2)k)+k. To its credit it isadministratively convenient. The 1st, 4th, 7th, 10th,….28th areas in the list are selected, given in bold in Table 3.1. Each area will occur once and only once for selection and each area has an equal probability of selection. If areas are listed say from North to South the selection will be usefully spread across the Regions of the country, as is the case in Table 3.1. Bear in mind that with simple random sampling it was found to be possible by chance for the sample to be unduly constrained to areas in one part of the country. A potential problem with systematic sampling lies if there are 
particular types of patterns to the listing of the data. The problem lies where the values of the observations cycle, that is increase and decrease in a regular manner between areas. In this example there is such a pattern. 

	Table 3.2, Random number table NDOM NUMBERS

	39634 62349 74088  65564 16379 19713 39153 69459 17986 24537

	14595 35050 40469 27478 44526 67331 93365 54526 22356 93208

	30734 71571 83722 79712 25775 65178 07763 82928 31131 30196

	64628 89126 91254 24090 25752 03091 39411 73146 06089 15630

	42831 95113 43511 42082 15140 34733 68076 18292 69486 80468

	

	80583 70361 41047 26792 78466 03395 17635 09697 82447 31405

	00209 90404 99457 72570 42194 49043 24330 14939 09865 45906

	05409 20830 01911 60767 55248 79253 12317 84120 77772 50103

	95836 22530 91785 80210 34361 52228 33869 94332 83868 61672

	65358 70469 87149 89509 72176 18103 55169 79954 72002 20582


Patterns in the listing of the frame can have good and bad effects. The sequential listing of regions in turn ensures that the samples are taken evenly from each region. However, because the sampling interval (3) is equal to an integer multiple of the cycle of urban/rural characteristics (6), only urban areas were selected. Since each area has a number attached to it random number can always be used to randomly order the areas within each region. 

There is a potential problem with the above account. It relies on N=nk, and if this is not so k is not an integer. For example selecting 7 areas from 30 yields k=30/7=4.28. While k may be rounded to the nearest integer, 4, different sample sizes (n=7 or n=8) will result depending on the random number chosen as the start, r. In this case the estimate of the sample mean is biased and a method referred to as circular systematic sampling may be preferred, though the bias for large samples will be negligible. The term ‘circular’ applies because if the N=30 sequenced numbers are represented around a circle (clock-face) the method is equivalent to finding a random start place, and then counting off a fixed interval around the face, passing 30 and moving on to 1, 2.. if need be.  More formally, for this example, the selection of the random start, r, would be a number between 1 and N, say 24, and the interval k is taken to be the nearest integer, 4 in this case. Where j=0,1,2,….(n-1), the areas selected would be (r+jk) if 
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3.3.2.3 sampling with probability proportional to size (PPS)

A major shortcoming of the above methods is that each area has an equal probability of selection. Since areas differ in size and since the mean prices in some areas may well be different from the mean price in others, larger areas should have a commensurate higher probability of selection. Measures of ‘size’ for different areas should be the relative expenditure on the products comprising the Basic Headings concerned. Such data may be available from the household expenditure surveys. If this is combined with population estimates from prior censuses at least rough estimates of the size of each area should be possible. Discussions with those responsible for the census and household expenditure surveys may lead to judgmental updates of such figures. Consider below in Table 3.3 a simple example requiring the selection of 7 areas from 12. We have here only population data as a measure of size and it is assumed here that no further data are available on relative expenditures in each area.
3.3.2.4 simple random sampling with probability proportional to size (PPS)

Again random numbers are used but here we consider the cumulative frequency of the population size. This means the first five digits of the random number Table 3.2 are to be used. The first 10 figures under 19,300 from Table 3.2 are: 14,595; 209; 5,409; 1,911; 16,379; 15,140; 3,091; 3,395; 18,103; 7,763 and 17,635. The first number, 14,595 corresponds in the cumulative frequency column in Table 3.3 to area 5, subsequent numbers corresponding to area codes: 1, 2, 1, 7, 6, 1, 1, 7, 3 and 8. The sampling is equivalent to ‘without replacement’ since any area selected more than once is discarded and the next included in the sample. The included seven areas are:  5, 1, 2, 7, 6, 3, and 8. The sampling has picked up the largest areas, with the exception of Balmore, and included one rural area. The inclusion of only one area may be justified by its population share, as considered later. But there is nothing in the method to have precluded the chance selection of no rural areas. Since sampling was with PPS there is a case for including area 1 in the sample 4 times. To do otherwise the selection would not be with PPS.  But this makes little sense for ICP purposes. However systematic sampling spreads the sample over the areas and may avoid such replication, so we consider it using PPS.
3.3.2.5 systematic sampling with selection with probability proportional to size (PPS)

Systematic sampling follows the same principles outlined above for without PPS. Since the sample is spread over the population there is less likelihood of an area being selected twice. Provided no area is larger than the sampling interval each area will be selected once. To select n=7 areas with PPS using systematic sampling first, a sampling interval k is first calculated, but as 19,300/7=2,757. A random start from the random number Table 3.2 is, for four digits, r=1,459. The areas selected will then be areas including the cumulative populations of: 1,459; 1,459+2,757=4,216; 4,216+2,757=6,973; 6,973+2,757=9,730; 9,730+2,757=12,487; 12,487+2,757=15,244; 15,244+2,757=18,001; i.e. r,  r+k, (r+k)+k, (r+2k)+k, (r+3k)+k, (r+4k)+k,…, (r+(n-2)k)+k. using the cumulative population column of Table 3.1 the selection is of areas: 1, 1, 2, 3, 4, 6, 8. Since area 1 is larger than the sampling interval it has been selected twice. One rural area is included.
3.3.2.6 cut-off sampling

There is, as will be discussed later, much to commend cut-off sampling. Here it is ensured that the larger areas are automatically selected, with smaller areas sampled using simple random or systematic sampling. As such any area with a population exceeding the sampling interval can be excluded, along with other ‘large ‘areas if their inclusion is considered important, say due to expected large variation in average prices. An ‘extreme’ cut-off would be to select the seven largest cities. They cover 89 percent of the population and this may be good enough. However, they do not cover any rural areas which leave the survey open to question for not being fully representative of all aspects of the population. One cut-off criterion is to include any areas with a population above the current average, i.e. above P/n where P is the population size and n the number of areas to be sampled—the current sampling interval. Note that as we cut areas from the population we have to recalculate the interval for the remaining sample to identify if any further areas need to be cut.
The sampling interval is 2,757. There are three areas with a population greater than this and they are selected with certainty: Nirvana, Utopia and Godiva. The remaining areas have a population of 8,200 from which we want to select 4 areas. The new sampling interval is 8,200/4=2,050, but Balmore has a population greater than this so it too is selected with certainty. The remaining 8 areas have a population of 5,650 with a sampling interval of 1,883 (5,650/3). None of the remaining areas have a population exceeding this, so we have to select three areas from eight.
	Table, 3.3, example of selection of areas

	Area 

 code
	Name
	Conurbation
	Population

(millions)


	Cumulative 

Population


	Cumulative

 remaining 

population

	001
	Nirvana Metropolitan Area
	Urban
	4,550
	4,550
	Cut-off

	002
	Utopia Metropolitan Area
	Urban
	3,450
	8,000
	Cut-off

	003
	Godiva Metropolitan Area
	Urban
	3,100
	11,100
	Cut-off

	004
	Balmore Metropolitan Area
	Urban
	2,550
	13,650
	Cut-off

	005
	Washdone Metropolitan Area
	Urban
	1,350
	15,000
	1,350

	006
	Newfound Metropolitan Area
	Urban
	1,150
	16,150
	2,500

	007
	Industria Metropolitan Area
	Urban
	1,000
	17,150
	3,500

	008
	Podunk Area
	Rural
	950
	18,100
	4,450

	009
	East Walesland
	Rural
	750
	18,850
	5,200

	010
	West Walesland
	Rural
	250
	19,100
	5,450

	011
	North Outback
	Rural
	125
	19,225
	5,575

	012
	South Outback
	Rural
	75
	1
9,300
	5,650

	
	Totals  (average area size)
	
	19,300
	
	


Some inclusion of rural for areas is advisable and this may be undertaken by judgment. It may be that good sampling frames of outlets are available for some geographic areas but not for others, and this may influence which areas are selected. It may also be the case that there are significant travel/training/security costs associated with sampling from some areas and again this may influence a judgmental selection. However, generally probabilistic methods are advised. Consider selection by systematic sampling to avoid selection of the same area more than once. The selection should be with PPS. Since East Walesland has three times the population as West Walesland it should have three times the probability of being selected. And since over 2,000 of the remaining 5,650 people live in rural areas, there is a need for the selection of areas with PPS to representative of the type of conurbation. The remaining areas have their cumulative populations listed in Table 3.3. The sampling interval is 1,883 and a random number between 1 and 1,883 from Table 3.2 is 1,459. The areas to be sampled are those that correspond in the ranked cumulative size distribution of the remaining areas in Table 3.3 to values of: 1,459; 1,459+1,883=3,342 and 3,342+1,883=5,225; from Table 3.3 areas 6, 7 and, the rural area, 10.  
3.3.2.7 stratified random sampling
The result of cut-off sampling has been that only one rural area has been selected and this may not be deemed desirable, even though probabilistic techniques have been used. With simple random sampling it is quite possible, as discussed, that chance has it that no rural areas are selected. Stratified random sampling is the response to this. It starts by distinguishing stratification factors. These factors have to be related to average prices. There is no point stratifying by a regional breakdown to ensure an appropriate sample is taken from each region, if the regional breakdown, or parts thereof, is unrelated to price variation. The stratification may be by any factor believed to be related to price variation; in our example, it may extend for each region to two conurbations: urban/rural areas. This will result in a table of strata; 5 regions by 2 types of areas, 10 strata with rural areas in region 1 forming one stratum, urban areas in region 1 another stratum etc. Information from the population census and household expenditure survey may be used to allocate how many of the sample should be taken from each stratum according to the relative expenditure of households in each stratum. If additional information is available on the variance of prices, or even the cost of obtaining them, then more elaborate selection procedures can be used following the standard literature in the subject. With stratified random sampling the proportion of the sample that should be allocated to each stratum is then determined. It is thus ensured that an appropriate allocation of the sample is made to rural/urban areas. A sampling frame of each area is then required with listed alongside each area, information as to the region and conurbation (rural/urban). Simple or systematic random sampling may be used to select areas from within each stratum. The above procedure may be elaborate, but given the significance of the choice of area, is well worthwhile. Table 3.3 is best considered as an example of sampling from a list. Were it to be stratified there would be 2 strata, urban and rural with random selection of the rural population of 2,150 as a proportion of the total 19,300: 
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, i.e. select one rural and 6 urban areas. The representation of one rural area is appropriate,
 but nothing was left to chance in this allocation. The sample figures in this illustrative sample are a little on the low side and a more detailed illustration is given below for the stratified random sampling for the selection of outlets. 
3.3.3 How many areas to select?
This is am important, yet difficult subject. The statistics are not difficult. Standard sampling texts derive the standard error of the mean for such sample designs and the relative efficiency of different designs. Consider a two-stage design with at the first stage m out of M areas selected with PPS without replacement, and at the second stage n outlets out of N are chosen using simple random sampling; let 
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be the variance of price means between areas and 
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the variance of prices on average (between outlets) within each area. Then the sampling variance of the mean price is given by:
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The first stage sampling error is the first term, since if all M areas were sampled, M=m, then there is only the within area sampling variance to be concerned with. If there is much variation across regions in prices then as m increases, the error from between area price variation decrease. Sampling texts show derivations of optimal sizes of m for estimates of 
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 to achieve a desired of error margin. Such expression can be more sophisticated as they take account of the cost considerations and sample design. 
3.3.4 Apportioning samples between each area/stratum
If the sampling of areas was true and reliable with probability proportional to a measure of size that adequately reflected the importance of the quantities purchased for the BH in question, then the same number of outlet should be sampled from each area. This will result in each outlet having the same overall probability of selection because the exact PPS sampling of the areas, the primary units in the two-stage sampling, controls the sample size. This would mean that a selected city should have the same number of outlets sampled as a selected town, because the selection of the town by PPS is likely to be such that it is representative of many such towns. This is an argument that while true in theory, needs to be applied carefully. The above holds only if the areas selected are with PPS and where the measure of size is a true measure; often poor proxies are used. The principles are, however, still at work if proxy variables are used and if the proxy measure used is relatively good, the starting point for consideration of the split of the sample size between areas should be an equal one. But because the measure is not true, it must be used as a guideline, and increased samples taken from larger cities where the cost of sampling may be cheaper and dispersion across variety of outlets greater. But the concern next is with the allocation of a given sample size to outlets within a chosen area or stratum.
3.4 Sampling procedures: select the outlets in each selected area for sampling.
Having selected the geographical areas, the outlets in each area or stratum now need to be selected. The preceding selection methods come into play here as well.
3.4.1 Selection of outlets with probability proportionate to size 
Whenever possible, probability sampling should be used to select outlets. 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, though the judicious use of judgmental sampling can be used where random sampling is not feasible. 

When prior information is available about the individual outlets on the sampling frame, it is possible to utilise techniques such as stratification and sampling with probabilities proportional to size (PPS). This is why emphasis is given below when discussing the sampling frame to the collection of auxiliary information on each outlet if the frame is to be devised by a pre-survey. Some information, such as region, conurbation, and type of outlet, may also be available on any list from which the sampling frame is drawn. 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 this procedure 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, area of floor space as proxies for the quantities. It thus becomes important in any pre-survey work and listing of outlets in supplemental sampling frames to obtain an estimate of the size of the outlet. Some may argue that the measures of size available are not perfect proxies of the quantities sold. However, it must be borne in mind that abandoning any size measure on this basis leaves us with the implicit assumption that all outlets are of the same size and often an albeit poor estimate of size is better than no estimate. 
Obtaining measures of ‘size’ is not straightforward. Ideally it is the relative quantities that are used to weight prices.
 Thus if only one PS was desired from outlets it might be possible to ask outlet managers for an estimate of their say, weekly sales. However, since more than one PS is likely to be collected from each outlet the selection of outlets may vary according to the PS being collected. An ‘average’ of the quantities of the different PSs is difficult to visualise since we might be averaging apples and grapes. A more readily identified metric might the sales value of all PSs collected from the outlet. However, it may be that outlets are unwilling to provide such information. If this occurs, outlets may be classified according to the number of sales assistants, the floor space, indeed even the type of outlet: large supermarket, small supermarket large independent store, small independent store, etc. defined according to local knowledge. Our concern is that each outlet must not be given the same probability of selection if the outlets vary in size. Larger outlets should be given a commensurate higher probability of selection. As a result there may well be a judgmental or purposive element to the sampling. Cut-off sampling based on choosing the largest outlets can be undertaken numerically, as illustrated below, or subjectively. In many cities the largest sellers can be readily identified. Sampling the remaining outlets should preferably be by PPS, but may have a purposive element when there is no metric of size. In such a case it is useful to subdivide the remaining outlets into types, and then use a quasi-random device. For example, if there are 50 fruit sellers in a market all of approximately the same size and a sample of 5 were required. Using systematic sampling the sampling fraction is 50/5=10. The selection of a random number between 1 and 10 (using random number tables) starts the process yielding say 3. The 5 outlets chosen from the list of 50 are numbers 3, 13, 23, 33, and 43. If some outlets are twice the size as others they may be given two successive numbers in the listing to double their chance of selection. Alternatively, the persons or agencies involved may try to exercise judgement to obtain a balanced or ‘representative’ sample. Table 3.4 provides an illustration of selecting 3 outlets from 6 with information on the size (cubic metres) of the outlet using PPS with cut-off. The practice of simple random sampling, systematic sampling and cut-off sampling with PPS was explained in 3.3.2. 4, 3.3.2.5, and 3.3.2.6. Following this exposition, simple random sampling requires 3 numbers to be selected from Table 3.2 with 3 digits below 216: i.e.: working down the column from the top: 145, 2, 54, (and 208). From the cumulative turnover in Table 3.4 the selection is of outlets C, A, A again, which we drop, and F. Using cut-off sampling with systematic selection of the cut-off and selection of remaining outlets, the sampling interval is first calculated as 
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. This follows the methodology explained in section 3.3. Outlet A is greater than 72 and can in principle be selected twice. We select it with certainty, and then recalculate the interval: 
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  No outlet has a turnover that exceeds this. We take a random number from Table 3.2 between 1 and
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, working as before: r=2. The systematic selection is 2 and 72.5, B and C. 
	Table 3.4, Example of selection of outlets

	 
	 
	 
	 
	 

	
	Size:
	
	Select
	Revised

	
	turnover/
	Cumulative
	with
	cumulative

	Outlet
	space
	turnover
	certainty
	turnover

	A
	75
	75
	X
	

	B
	55
	130
	55
	55

	C
	55
	185
	55
	110

	D
	12
	197
	12
	122

	E
	10
	207
	10
	132

	F
	9
	216
	9
	141

	
	
	
	
	

	Total
	216
	
	141
	


3.4.2 a justification for cut-off sampling

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.  

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.

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. 

3.4.3 selection of outlets using stratified random sampling

Selection with PPS is all well and good, but it does not guarantee that outlets with certain characteristics are going to be selected. For example, say we have a sampling frame which lists outlets in a city. Say we wish to sample prices of fruits and vegetables. For simplicity of illustration, divide outlets first, by their location—whether they are in the suburbs or city centre—and second, by their type—into supermarkets, independent grocers, and market stores. ‘Location’ and ‘type’ are stratifying factors. They are chosen since it is believed that there will be significant price variation between outlets in different locations and of different types. 
The 6 types of outlets in a location are the strata and each cell, say supermarkets in the suburbs, are stratum, as in Table 3.5. Stratification retains the principle of random selection. All it does is to divide the population into strata and then a random sample is selected from each stratum. This makes sure that the appropriate proportion of outlets by location and type are sampled, rather than leaving it to the chance of random selection. If it is well done it can yield much lower sampling errors for a given sample size, than simple random sampling. 

However, it requires additional data on each outlet. Assume, in this (wishful) illustration, that the sampling frame includes information for each outlet on some measure of size (sales quantities, values, staff, and floor size), location and type of outlet. For the stratified design to work all variables must be against each outlet on the sampling frame. This is why when we discuss sampling frames below the need for auxiliary information on each outlet in the sampling frame was emphasised. A good sample frame was not just one that is up to date and comprehensive in its coverage, but one which also includes such auxiliary information. We thus have a listing of all outlets with information for each outlet on its size, location (centre/suburb) and type of outlet (supermarkets, independent grocers, and market stores). 
The stratification factors are centre/suburb of the city and type of outlet. There is thus a matrix of 6 cells with 3 rows for types of outlets and 2 for part of the city. For the stratification to be of benefit the variance of prices between these strata must be higher than the variance within the strata. For example, if prices within a combined ‘small grocer and market trader’ stratum had the same variance as their individual components, there would be nothing to be gained from separating them. There must at least be an a priori belief that these factors are influential in explaining price variation. Of course the decision as to which types of outlets are to be sampled has in some instances already been taken and is given in the PSs. It may be, for example, that the PSs given do not include market traders as a type of outlet to be sampled in which case it can of course be excluded.
The final information required for stratification to work are estimates of relative expenditure on fruit and vegetables by centre/suburb (say from a Household Expenditure Survey or population census combined with average income estimates) and type of outlet (say from wholesalers), for each of the 6 cells. We now have the required information for the calculations.
Say a desired sample size of 24 outlets is required for fruit and vegetables for this city. The first stage is allocation: how many of the 24 outlets are to be allocated for sampling in each stratum. We wish to determine the number of outlets of each type in each location, for example, city grocers, to be sampled. Equal allocation would allocate the sample equally between the 6 stratum, 
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 outlets from each stratum. The average price would be a simple mean of the prices for each of the 6 stratum. However, some stratum may have more outlets than others. For example Table 3.5 shows there may be 6 market traders in the suburbs but 30 such outlets in the city centre and 75 outlets in total. Proportional allocation to outlet number would allocate, for example, 
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 outlets to suburban market traders, and 
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outlets to city-centre market traders. The average price would be a weighted mean of the prices for each of the 6 stratum where the weights are the population (or equivalent sample) number of outlets in each stratum divided by the total number of outlets: 
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 continuing for all 6 strata where 
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 is the mean price for market traders in the suburbs and similarly for 
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 in the city centre. Yet we can further develop the methodology. The required weighting is the relative quantities sold, not the number of outlets. For example, supermarkets in suburbs are likely to sell more than grocers in city centres, say 30 compared with 10 per outlet as in Table 3.5 below. Both strata have 6 outlets but we would want to sample proportionately more from supermarkets in suburbia. Using proportional allocation to sales estimates for a desired sample size of 24, the desired number of outlets to be sampled for the suburban supermarket stratum is
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 outlets for city centre grocers. Using these same principles the sample of 24 is allocated between strata according to both proportional methods in Table 3.5 below. The average price would be a weighted mean of the prices for each of the 6 stratum where the weights are the population (or equivalent sample) relative values of sales in each stratum divided by the total value of sales: 
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 continuing for all 6 strata.
	Table 3.5, Stratification example

	
	City centre
	Suburb
	Total

	Supermarket
	Number of outlets: 3

Individual size: 20

Sales=3*20=60

Standard deviation=0.2

Sample size by outlets=

(3/75)*24=0.96

Sample size by sales= (60/720)*24=2.00

Sample size by Neyman= [(60*0.2/220.5)]*24=1.31
	Number of outlets: 6

Individual size: 30
Sales=6*30=180

Standard deviation=0.25

Sample size by outlets=

(6/75)*24=1.92

Sample size by sales = (180/720)*24=6.00

Sample size by Neyman= [(180*0.25)/220.5)]*24=4.90
	Total outlets=9

Total sales=240

Total SD*sales=57

	Grocer
	Number of outlets: 6

Individual size: 10
Sales=6*10=60

Standard deviation=0.35

Sample size by outlets=

(6/75)*24=1.92

Sample size by sales = (60/720)*24=2.00

Sample size by Neyman= [(60*0.35)/220.5)]*24=2.29
	Number of outlets: 24

Individual size: 10
Sales=24*10=240

Standard deviation=0.3

Sample size by outlets=

(24/75)*24=7.68

Sample size by sales = (240/720)*24=8.00 

Sample size by Neyman= [(240*0.3)/220.5)]*24=7.84
	Total outlets=30

Total sales =300

Total SD*sales=93

	Market trader
	Number of outlets: 30

Individual size: 5
Sales=30*5=150

Standard deviation=0.4

Sample size by outlets=

(30/75)*24=9.6

Sample size by sales = (150/720)*24=5.00

Sample size by Neyman= [(150*0.4)/220.5)]*24=6.53
	Number of outlets: 6

Individual size: 5
Sales=6*5=30

Standard deviation=0.35

Sample size by outlets=

(6/75)*24=1.92

Sample size by sales = (30/720)*24=1.00

Sample size by Neyman= [(30*0.35)/220.5)]*24=1.14
	Total outlets=36

Total sales=180

Total SD*sales=70.5

	Total
	Total outlets=39

Total sales =270

Total SD*sales=93
	Total outlets=36

Total sales =450 

Total SD*sales=127.5
	Total outlets=75

Total sales =720

Total SD*sales=220.5


Stratified random sampling provides a more efficient estimator of the population mean of prices than simple random sampling. By ‘more efficient’ we mean that for a given sample size, the sampling error or confidence interval around the estimate of the sample mean will be smaller. It is as if all of this effort in selection is being rewarded in the sense that you do not have to sample as large a number of outlets due to stratification to maintain a given level of sampling error, than would be necessary had simple random sampling been used. The division of the population into sub-populations (or cells/stratums) whose prices are more homogenous means that smaller sample sizes are required for each stratum to obtain a precise estimate, since price variation within a stratum is lower. The savings can be substantial. Yet it is possible to improve further on the efficiency of the estimates. The illustration discussed above and the calculations in Table 3.5 make no use of information on the variances of the prices. The allocation can be further improved using disproportionate allocation which allocates larger samples to strata that have commensurately larger variability in prices, Neyman allocation. If there was no variability in prices (say post offices charged the same price for stamps), the required sample size would 1. Similarly it is intuitively obvious that if intense price competition in, for example, market stores in the city centre renders the prices of a given PS very similar—there is relatively little price dispersion—then a sample of one or two outlets would provide a good estimate. However, if, for example, the prices of the same PS in grocers in the city centre were know to vary tremendously, then a larger sample would be required to obtain a reasonable estimate of average prices. As price variability increases larger samples are required to maintain the efficiency of the estimate. An appropriate measure of price variability is the standard deviation of prices. Past CPI data by strata should allow estimates of the standard deviation of prices to be derived for each stratum. Say estimates were available in the size of each outlet’s sales and our aim was to enhance the proportional allocation to sales estimate using information on price variability. Using the estimates for the standard deviations in the above Table 3.5 the required sample allocation for market traders in the city centre is now the standard deviation 0.4 times the sales value 150, as a proportion of the total of that product over all strata, 220.5, times the sample size 24: 
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or 7 outlets compared with 5 outlets when the allocation is proportional by sales. The above average dispersion of prices for such outlets has attracted a larger sample thus increasing the efficiency of the overall estimate. This increased efficiency of the sample is the payoff for the work involved in the additional adjustment. The average price would be a weighted mean of the prices for each of the 6 stratum where the weights are the population relative values of sales—not the sample allocation since it is disproportionate—in each stratum divided by the total value of sales: 
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 continuing for all 6 strata as before. 

Of course the above allocation systems take no account of the fact that the cost of sampling each outlet may vary between strata. Optimal allocation can be readily applied given such data and combined with the above allocation methods so that for a given budget, the allocation is such that the variance of the estimator is minimised. The minimisation of the variance may even take into account a Neyman allocation, but one tempered by the differential costs of sampling from strata. under optimal allocation. It is a relatively simple extension. Details of optimal allocation and a more formal account of the aforementioned methods and their relative efficiency, the determination of the number of strata and the choice of strata are given in any sampling textbook. National Agencies will in any event have statistical expertise they can draw on based on the treatment of such issues for CPI compilation. The purpose of this account is not to provide an exhaustive account, but to introduce the need to consider such sampling issues in the context of ICP. 
3.4.4 Selection of outlets using cluster sampling and area sampling

The above all still demands a fair amount of resources. Is there a simpler way? Cluster sampling is where every outlet in a selected area is sampled. Consider a township that can be, for simplicity, easily divided into say 400 blocks containing roughly the same number of households each. If the sample of outlets was concentrated in a few parts of the township say in only 5 blocks selected at random, this would be a tremendous saving of resources. All outlets in these selected blocks would have to be sampled, but this would be in concentrated areas. Note there would be no need for sampling frames of outlets since once a block was selected, all the outlets would be visited for price collection. The blocks need not even be predefined administrative ones. Artificial blocks can be drawn up from a rough map of the area by imposing a grid on the map. The use of a grid is refereed to as area sampling.

Cluster sampling is particularly useful where official statistics on regions and sampling frames are unavailable. However, some words of caution. First, our interest is in transaction prices and their sampling. The transactions take place in outlets, some of which have more transactions than others. If the 4 sampled blocks were to be selected from the 400 with equal probability it is necessary that roughly the same number of transactions is taking place in each block. This is unlikely to be the case unless the blocks are drawn up with great care. For example, if some areas only have houses, and no retail outlets then their block size is zero. No transactions are taking place. If one block has twice as many (as the same-sized) stores as all others, it should carry twice the weight (or be treated as equivalent to two blocks). All that is required is that each numbered block on the grid has an estimate of its relative size. Each block would have to be numbered with a zero, 2, 3 or other multiple marked alongside to represent its rough relative size. Systematic sampling as described above with PPS can then be used to select the 4 areas from their listing and size on the map. 

Say for simplicity there were only 10 grid blocks on the map and for simplicity a sample of 2 were required. Say also that blocks 2 and 5 were twice the size of the rest in terms of the expenditure in outlets. Then the number of effective blocks is now 12. A map of the blocks would be drawn up with sequential numbering on each block and the multiple size next to it. A second, sequential numbering can then snake along the blocks with, in this example, 1 for the first block, 2-3 for the second—because it is twice the size—4 for the third, etc. The sampling interval is 12/2=6; a random start between 1 and 6, is 3 from Table 3.2. The first block selected is block 3 and the second block 9. As we walk along the map we have block 1, block 2, but since block 2 is noted with a range of 2-3, it includes 3 and is the first block selected; the other being 7.

The method did not require a sampling frames, and the clustering would avoid substantial travel costs. It is particularly useful when security is an issue and there is no wish to travel to dispersed outlets. Yet the sampling of only a few, albethey randomly selected areas, is prone to a large sampling error relative to other designs for a given sample size. It should be apparent that the more heterogeneous the clusters are within themselves, the less precision will be lost by the clustering. With stratification sampling would be from all parts of the map. The aim would be to make the outlets in the strata as homogenous as possible. With cluster sampling the opposite is required, this being because all outlets in only a sample of areas are included rather than a sample of outlets in all areas. With cluster sampling the concern is that the say, 4 blocks out of 400 in the example above are insufficiently dispersed around the township. Therefore with cluster sampling it is better to have a large number of small clusters than a small number of large clusters. This can be achieved by another device which can significantly improve the efficiency of the estimator. The idea is that instead of sampling, for example, 4 from 400 blocks, and then sampling all outlets within them, a two-stage estimator is used. Sampling takes place within each of these blocks of say half the outlets, making resources available for maybe 8 blocks to be selected. Of course then there is the issue of a sample design within selected blocks. However, a sampling frame can be undertaken by a pre-survey of the selected areas, and sampling re-undertaken with the previously selected outlets omitted. There are naturally other considerations which will be taken up in a sampling text.

3.5 Devise sampling frames 
Unless a country has a good system of licensing or business registration or has done a census of retail establishments, a suitable frame for outlets may not exist. In such cases, the first step would be undertake a pre-survey of outlets and list all outlets in each of the selected areas and for each outlet collect such relevant information as name of the outlet, physical location, number of employees, turnover and the type of goods retailed. In some cases the selection of representative outlets of a particular type may be undertaken while conducting the pre-survey. For example, if there are found to be 50 market stores in a fruit market selling similar produce, enumerators can be trained to select one or two representative such outlets on a judgmental basis or by a pre-designed random number device. 

For each outlet, the enumerator would tick the relevant groups of products that the outlet deals in with reference to the BHs. In some cases the outlets may only deal in products relating to one or two BHs. For example, an outlet may deal in only BH, “Carpets and other floor coverings”. On the other hand there would be others dealing in products of more than one BH; for example, Beef and veal; Pork; Lamb, mutton and goat; Poultry; Other meats and edible offal. Once the pre-survey results are available, a sample can be taken of the outlets for coverage in the ICP price surveys.


The pre-survey is suggested because not many suitable sampling frames may exist at a national level in most countries. Even when up-to-date lists are available, they are often confined to the larger outlets. While a representative sample of large and smaller outlets are required it is often considered desirable to include large establishments when they account for a relatively large proportion of sales, so a list of just large establishments remain valuable.
 

However, there usually exist a number of possible frames at a local level. These include municipal tax and licensing rolls. 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

In addition some countries:

· carry out periodic retail trade censuses or a census of distributive trade, although the lists of outlets may not be kept up to date.

· 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 NSOs for statistical purposes. 

Other sources include telephone directories (“yellow pages”).  

In the some cases when no lists are available and pre-surveys too time or resource consuming, selection of outlets may need to be based on multi-stage area sampling, with a listing of outlets selected within each of the areas selected. For the demarcation of boundaries within a selected area, a very useful source to tap would be the Cartography maps compiled for the population census, which all countries undertake on a regular basis. 

It is most important to include in the sampling frame for each outlet as much as the following information as possible:

· The name and address of the outlet.

· The type of goods retailed.

· Regional/conurbation classification.

· Its type, based on a classification suitable to the country’s needs. This may include some of: hypermarket, supermarket, independent store, catalogue, chain store, department store, market trader (itinerant and permanent), street seller.

· The quantity of the major PS(s) or their value sold in a standard period—say, weekly for non-durables such as fruit and vegetables and monthly for durables. If not available some indication of the relative size of purchases: number of employees, turnover or a predefined coding, say for large out-of-town supermarkets and small in-town ones. 

The desire for such further information may prompt a decision for a pre-survey of outlets to be undertaken, possibly based on one of the above lists. Having formulated a sampling frame, it is necessary to consider the selection of outlets from the frame. This involves two decisions. First is the number of outlets (of a specific type) and second, the method of selection. We deal with these in reverse order.

Something needs to be said about the importance of a good sampling frame. There is nothing more pernicious than bias to survey results from a poor sampling frame. A statistician may use much skill is selecting a representative set of outlets from the frame and the price collectors may put much effort into ensuring that accurate prices are recorded for each PS. All will seem to be well and good. But say the frame say is based on a CPI listing that was put together many years ago and for a large part excludes newer, cheaper, outlets which most consumers use, or such outlets in new suburbs of the city or new townships outside of the city. Then no matter how well the outlets are sampled and prices of PSs recorded, the results will be biased. It is incumbent on each statistical agency to examine the current CPI outlet sample where it is to be used, and any new frame for any supplementary sample, and do their best to ask how it might be updated/developed to enable a representative sample selection from it. As should be apparent in section 3.5, such ‘updating’ may need to include assigning auxiliary information about each outlet to the frame. 

3.6 Determining the sample size
The final piece of the puzzle is the determination of the sample size. Given a list of outlets (section 3.4) and a means for selecting outlets from the list (3.5.1, 3.5.2 and 3.5.3), we just need to determine how many outlets need to be sampled, either for a PS or for a PS in a specific region/conurbation.  

The determination of sample size is well established in statistical theory. For sample sizes of 30 or more
 an estimated sample mean 
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 For example, for a sample size of 40 and a sample mean price 
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We are not certain that the population mean is lies within the interval 
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, but we are 95% confident that it does so in repeated sampling. The  z=1.96 determines the level of confidence and  is a (standardised) normal deviate whose value excludes 0.025 of the distribution in either tail. Our use of the normal distribution is thanks to the central limit theorem that finds, for large samples, the distribution of sample means to be normal irrespective of the underlying distribution of the variable. No assumptions need to be made about the form of distribution of prices for this to work as long as sample sizes are large (30 or more). Since 
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error margins are determined in part be sample sizes, it follows that in order to determine sample sizes, something has to be known about the desired level of error margin. Since the 
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Thus three things determine the desired sample size:

· The level of confidence desired in our finding about the size of the error margin (
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  is an accepted value);

· The dispersion of prices, 
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, the more dispersed, the higher the sample size required to achieve a given error margin;
· The desired error margin.

· The sample design

For example, if prices were more dispersed than in the above example, say , then the required sample size at a 95% level of confidence would be: 
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as opposed to 40. Or if with this level of dispersion an error margin of only 0.05 was acceptable instead of 0.031, the sample size could be reduced from 160 to 
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. It makes sense to have larger samples from more PSs with more diverse prices and smaller ones for PSs with smaller prices. In section 3.5.3 note was made of the increased efficiency of allocating sample sizes between strata based on their standard deviations and, more particularly, the use of cut-off sampling. It should be apparent from this discussion why this is the case.
Much of this type of estimation of sample sizes assume simple random sampling and a theme of this section has been how the efficiency of better sample designs can lead to smaller error margins for a given sample size. This is equivalent to an effectively larger sample under simple random sampling. The gains and their effect on sample size can be calculated from formulae in texts, though such an endeavour is most likely better timed after the ICP. For now the methods that deliver this extra efficiency are encouraged even though the effect of this may not be monitored for now.
Note that the above assumes an infinite population and that simple random sampling is used. It was also noted in section 3.5.3 above that stratified random sample would reduce the error margin for a given sample size (and values of z and
[image: image51.wmf]s

). Note also that the sample size is related to the square of its constituent parts. Thus for small error margins proportionately larger sample sizes are required to have any impact on much impact on error margins. Further details of all of this are in standard statistical texts. What is important for ICP purposes is that sample size decisions cannot be taken in isolation from decisions as to the desired error margins and second, that the dispersion of prices will affect such decision. 
In practice, the population standard deviation, ( , will not be known but may be estimated from the sample itself, or, if similar, the most recent CPI sample.
 It is convenient to replace the estimated value of the standard deviation, s, by its value relative to the estimated mean, 
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. 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.  

Table 3.6 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, 
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, is 0.2 or 20% (second column) and also that the required precision level is 
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 (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%.

3.7 A rough decision-making framework

Task 1 – List the PSs by strata. The PSs are passed on to the National Implementation Agencies from the respective Regional Implementation Agency. They will already be coded and listed, under their respective BHs. But the sample of PSs may be collected from strata of regions and conurbations within regions. For each PS it is necessary to note the appropriate stratification factors (discussed above). These should normally include geographical regions, conurbation type within a region (say urban city, urban town or rural) and type of outlet, the latter usually being included in the PS. These factors may vary between PSs and are decided upon on the basis that

	Table 3.6, Sample size estimation

	Target precision    
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	Estimated relative standard deviation :   
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	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

	
	
	
	
	
	


the variation in prices between such groupings (strata) is expected to be greater than within. For example, we would spilt outlets into ‘market stores’ and ‘street sellers’ if the prices of the same good is expected to be much more variable between these two types that between individual outlets of the same type. In  practice the definition of ‘regions’ may use current administrative boundaries for convenience. The output from this task will be a listing of all of the PSs under their respective BHs (say in rows) by the stratification factors: regions and, as applicable, conurbations within regions (in columns). Note that within a BH, different strata may be defined. For example in Table 3.7 below, PS 1 is defined in all regions and conurbations, but PS 2 is only to be sampled in region 1 and PS 3 is only to be sampled in urban areas. Task 1 is a listing of all PSs, potential strata and a ‘marking off’ of those relevant for sampling. 

	Table 3.7, Defining PSs by region and conurbation

	BH
	Region 1
	
	Region 2
	

	
	Urban 1
	Rural 1
	Urban 2
	Rural 2

	PS 1
	X
	X
	X
	X

	PS 2
	X
	X
	
	

	PS 3
	X
	
	X
	


 Of course it may be useful to have more information in the listed and while the format of the listing and its complexity remains a matter for the National Implementation Agency, however, an example printed from an Excel worksheet is attached as Annex 1. In particular note should be made as to whether the PS is ‘representative’ or otherwise. While priority should be given to the collection of representative prices it is also necessary to collect ‘unrepresentative’ ones for the ICP comparisons to work properly. Prices of unrepresentative products may be confined to only a few strata, say to capital cities or specific parts of the country where significant numbers of citizens of other countries live.

Task 2 - Compare each stratum with the corresponding existing CPI stratum used price collection. The comparison is for each of the stratum (cells) in the table and note is made whether price collection is undertaken for the CPI for such stratum. Note, the price collected does not have to be an exact match of the PS. We are also interested in whether a price collector visits an outlet for a similar product on the grounds that the outlet is likely to also sell the PS and the one visit can be used to collect CPI and ICP prices. The comparisons will be for each PS listed in columns across (in rows) the regions/conurbations within regions selected as stratification factors. 

a. Are there any regions/conurbations within regions that are excluded in CPI collection but required for ICP collection? If so, mark them as ‘open’ for extending the sample.

b. Are there any BHs from ICP excluded from CPI? If so, can the prices of the PSs within these BHs be collected from the outlets already sampled for the CPI? If so, sample them from these outlets and mark the PSs with the outlet identifier. If not mark them as ‘open’ for extending the sample.

c. Are there any perfect matches? A ‘perfect match’ is one in which the PS is identical to the description of the price collected for the CPI in the outlet/region/conurbation already sampled. If so, mark such PSs with the CPI and outlet identifiers and use the CPI prices. It is worth noting that for CPI purposes it is the price collector that often selects the product and different collectors may select different varieties or models. Then such imperfectly matched prices should not be used.

d. Are there any good matches? A ‘good match’ is one in which the CPI description does not match the PS, but it is likely that the PS can be found in the CPI outlets already sampled. If so, mark the PSs with the outlet identifier and use the CPI outlet, to also collect an ICP price Again bear in mind that a PS may include the region/conurbation/type of outlets in which the product is sold. For example, if the PS includes independent stores and supermarkets and it is known that significant sales arise from independent stores, but only supermarkets are sampled in the CPI, then the PS can only be identified for supermarkets and is marked as ‘open’ for independent stores for extending the sample. 

So far the PSs are marked up as extending (by region/conurbation) or using (by CPI price/outlet). But what of BHs or strata that the CPI data are deemed inappropriate for use when they match a CPI price or can be priced in a CPI outlet?

Task 3 – augmenting/replacing the CPI sample. This requires decisions to be made as to when the CPI sampling frame or sample design for a BH out-of-date or the sample size sufficiently small to merit its use (either by price or by outlet) for the ICP.   There are a number of ways in which this can be marked into the stratified PS listing. First, where a CPI outlet or price is used for a stratum, i.e. a PS in a region/ conurbation, then the sample size should be noted. For example, a PS for men’s shirts in independent stores may have price collected for the CPI from a sample of outlets and although the precisely defined shirt in the PS is not collected from all such outlets, it is believed that such outlets are likely to be selling the required specified shirt. Entered into the respective cells will be a note that such CPI outlets can be used. But also entered will be the sample size and some comment as to the adequacy of this and the sampling frame.
 If either is cause for concern a new sampling frame may be necessary or the sample augmented. Task 3 requires a general appraisal of the sampling frames and sample sizes prior to looking at the individual BHs and PSs as many problems may be common. 

Task 4 – determining sample sizes for strata. Tasks 3 and 4 are related since the determination as to whether an existing sample size is inadequate requires some notion as to the overall sample size and is distribution. The principle for sample size determination were discussed above and may well benefit from help from the Regional Implementation Agency in discussion with other National Agencies.
Task 5 – selecting the sample preferably making use of a random selection procedure as outlined above. Sample augmentation/replacements may rely on a judicious selection based on bringing an existing sample up to date, say by including or replacing a new supermarket with an existing one.
3.7.1 other sources of data for prices
Not all prices are best collected from outlets. 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 organisations.

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), hair dressing 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.

Many local outlets form part of a regional or national chain shops, 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.

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 organisations 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.

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. 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.

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.

Most sellers display the prices at which they are prepared to sell. The prices may be listed in the shop or advertised in magazines or elsewhere. These prices should be treated as ‘offer’ prices. They are not necessarily the prices at which the actual transactions take place. In many cases, the transaction prices are lower. The transaction price is the list price less any discounts that may be offered or negotiated. In every case, the purchaser’s price need for ICP purposes is the price actually paid by the purchaser, irrespectively of the price at which the good or service may have been previously listed or offered for sale. This is the price at which the purchase will be recorded in the expenditure data of the national accounts.

In the case of services, the purchaser’s price includes any service charge payable in restaurants or hotels. Similarly, if a tip or gratuity is normally expected, it should be included in the purchaser’s price even if not shown on the bill presented to the customer. Tips may be payable in a wide variety of circumstances and should be included in the purchaser’s price.
3.8 The selection of poverty-related products and outlets
The consideration of poverty specific circumstances in the price collection framework of the ICP-Africa offers the possibility to produce poverty-specific PPP’s for an international comparison of poverty lines. There are two related issues: the first is the selection of appropriate products and the second the selection of appropriate outlets.
During the SPD exercise special emphasis was placed on the inclusion of products related to the poverty basket. In the organisation of price collection, the list comprises both types of products. Traditional quantity indicators (like a bunch of cassava leaves or a heap of tomatoes, or a tin of maize flour) will presumably be more important in the rural and poor environment. They have to be recalculated to comparable units (grams or litres), either by purchase and weighing or, if necessary, by estimation based on the experience of local staff. The products that are considered to be in the poverty basket will need special attention due not only to the nature of the products, but also the quantities bought and the type of outlets from where such purchases are made. An appropriate consideration of poverty-specific circumstances in the ICP-survey is to base the PPP calculation on price quotations for products purchased in small quantities. Where there is an urban and rural poor it is necessary to consider the types of outlets and location they are likely to make purchases from and designate them as such in the sampling. This is not only so that appropriate weightings can be applied, but also that price statistics for this sector can be separated from the rest.

4 collecting, verifying and averaging pricEs of PSs 
Having determined a sample of outlets within which to collect the specified prices, there might appear to be little more to discuss. However, we first, consider the possibility where the exact product specification is unavailable but a close substitute is. It is desirable to have as many inter-country price comparisons as possible and close substitutes with a rigorous procedure for quality adjustments are considered acceptable to this end. Second, we outline the format of the questionnaire to be used and consider some special issues in price collection. Third, we look at procedures for data verification. The success of ICP relies upon clean data and clean data in turn relies on good systems of outlier detection and verification. Finally we consider what needs to be done with the prices, the calculation of average prices.
4.1 The need to collect comparable prices

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, on the ICP lists. This is because price collectors are not in a position to ensure comparability in international comparisons, as they cannot see what price collectors in other countries are doing. They must be provided with such precise product descriptions and instructions that every price collector, working independently of the others, is bound to select the same product. 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. Thus, price collectors need to be fully briefed on the importance of respecting the ICP specifications. Price collectors:

· should not replace products on the ICP lists by products that they judge to be more typical or appropriate, even though there may be circumstances in which they may be permitted, or even expected, to do so for CPI purposes. 
· also need to be fully aware of the necessity to choose close substitutes if they cannot find the exact ‘targeted’ product specified. 
· need to be briefed on the importance of reporting prices on unrepresentative products. 

Some discretion is required of the price collectors as to what they judge close substitutes to be. Close substitutes may differ because of differences in some metric of the characteristics, say the size of the bottle. But the substitute should not be of a bottle of a completely different size such that it serves a different market need (say ‘pocket-sized’ packet of paper tissues, as against larger box). Close substitutes my differ because of the absence or presence of an important, in a price determining sense, characteristic. For example, the substitution  of  a green product for a yellow one is preferable to the substitution of a plastic one for a wooden one.

We reiterate that ICP price collectors must be trained to report very precisely what the differences are when they selects close substitutes for the target products to facilitate quality adjustments, if necessary, which can be made later by the national ICP supervisor, in consultation with the regional co-ordinator. They must be instructed to never adjust the prices themselves for differences in quality between the actual product selected and the targeted PS. They may however, note useful information on the extent of any possible price-quality difference. For example, if a feature included in the PS was missing from the available product, but a different model was sold with and without it—say the PS for a model of a car included air-conditioning, but the model available for pricing excluded it. Say another model of the car may be available with and without air-conditioning. Then the ratio of prices for the other model for the air-conditioning might be useful information to record. The data would be checked by the desk officer having had his/her attention drawn to it by the price collector. The advantage of instructing collectors to price close substitutes when products cannot be found that match the target specifications perfectly is that it may significantly increase the number of prices collected, and hence the number of price comparisons that can be fed into the PPP calculations. Price collectors should nevertheless be instructed not to abandon the search for the targeted products too quickly by pricing substitutes instead.

Brands can play an important part in the specification of a product. It is easier to specify “Coca Cola” than to specify “a widely sold international brand of cola drink” – and will give more accurate comparisons (because that will exclude, for example, Pepsi Cola). In some cases, it may be sufficient to specify only the brand name and model number in order to completely specify a product. But in such cases it is necessary to complete a full specification, in order to ensure full comparability of, say, sizes, or packaging – which may differ from country to country. In either event detailed descriptions are needed of any departure from target specifications, possibly via checklists. In some cases the preference for particular brands can attract substantial margins and non-branded products should not be substituted for branded ones. In other cases, where the technical specifications of the items match and the branding is not expected to attract significant margins, different branded products may be compared. At the end of the day any price collected is not just ‘a price’ – it is the price of a particular specification of a product.
4.2 Questionnaire content

In order to ensure uniformity of format and content of the document to be used for the price survey, the price schedules will be prepared, printed, and despatched to the countries in sufficient numbers by the regional coordinating centre. This procedure will also eliminate the need for the countries to print the survey schedules locally. The survey schedule will contain on each page the description of the product and its specifications, including the reference unit (e.g. 1 KG) to which all observed prices will be converted to obtain the average prices. The layout of a typical pricing sheet is shown below.

Basic Heading: 1.01.1.01.1: Rice

Cluster: Rice

Product number: 013

Product name: Long-grained rice

Outlets types: Supermarket

Product presentation: Plastic bag

Quantity: 1 Kilo

Origin of the product: Imported

Type: Long grain

Variety: White

Share of broken rice: Very low (<3%)
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The nine columns below the specification of the product will be completed by the enumerators during the price surveys. The explanation of each of the columns is as follows:

· R:
Code of the Region

· Z:
Code of the zone and centre (for example O for Urban; 1 for Urban; and two digits for centre)

· T:
Code of type of outlet

· C:
Code of the outlet (for physically identifying the product during the editing checks)

· P:
Observed price

· OQ:
Observed quantity (numeric only, example 500

· UQ
Unit of Quantity (example KG for kilogram, GR for gram, MT for metre)

· M
Make or brand observed

· O:
Observations of Surveyor

The characteristics of the product have been specified in sufficient detail for there to be no doubt about whether a product does, or does not meet, the specification. When appropriate the questionnaire contains 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 names and addresses of the outlet to be visited together and, where appropriate, with instructions as to how to find the outlets. 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 if the CPI has a wide geographical coverage. Proper training of price collectors is essential.

4.3 Some issues in price collection

4.3.1 informal markets

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.

4.3.2 frequency of purchases

In some countries, household expenditure surveys reveal that many households do most of their shopping once a week, say 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.

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 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.

4.3.3 price bargaining

Bargaining is where prices are individually negotiated between sellers and purchasers and are not pre-determined. The process of negotiation is a characteristic of, for example, marketplaces in many countries where almost everything to be purchased must be negotiated to arrive at an agreed price, including a wide range of life’s daily necessities that can account for a large part of household consumption. The system of bargaining is characterised by its great flexibility in the setting of prices. Final transaction prices and quantities will vary from one transaction to another and cannot be determined until the purchase has been made. CPI experience can often be brought to bear to estimate the transaction price as opposed to the posted or initial offer price. 

In such cases the price collectors need to behave like regular purchasers by actually purchasing items to be priced and spreading their purchases over the day to ensure representativity. In each case the supervisor will need to carry out regular checks on quantities and prices obtained by collectors. Price collectors should be trained to behave as normal purchasers. 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.

4.3.4 second-hand goods

In many countries, household buy second-hand goods, which are either imported or sold by resident to second hand dealers who in turn sell them to other households. But the former predominate in most countries. The most important products that are sold second hand are clothing and vehicles. In the case of clothing, it will be rare that an identical product is sold between two time periods. In other words, a T-shirt sold in period t will most likely not be the same item sold in period t+1; each product in the two periods is often unique. One practical solution would be to ask somebody conversant with pricing at the outlet to estimate the outlet’s selling price for the same PS as in the survey questionnaire, assuming the outlet had the product for sale.

4.3.5 frequency of price collection

The frequency with which 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 PPP’s 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.

There are three main options for price collecting: to collect once or twice 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 which 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. If the price of for example postage to a given specification changes at the end of August, there is a need to collect prices prior to August and after August and, unless there is prior information on the variability in monthly expenditure, weight the former by two-thirds and after August by one-third. 

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. 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.

4.3.6 monthly versus quarterly price collection

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. 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.

Even the quarterly collection of prices may not be justified if a country has a reliable and detailed 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. Thus, the existence of a satisfactory ongoing CPI program and a reliable and detailed CPI is a highly relevant and critical factor. With a reliable and detailed CPI and low rate of inflation (less than 5 per cent a year), 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.

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. The ICP product specifications are exhaustive and tracking the same product over time should not be difficult. It is essential to impress on price collectors 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.
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.

A typical frequency of price collection (in countries with low levels of inflation) by type of goods is included as Annex 2. It must be noted that country situations may differ and the scheme presented in the annex should be used as a guide only.

4.3.7 timing of price collection

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.

The monthly or quarterly price is intended to be an average of 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.

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, as noted earlier, 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.

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.

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.

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.

4.3.8 staggering price collection

Some countries may prefer to spread the price collection over a long period of time by collecting prices for different categories of goods and services in different months. The prices for any one group of goods and services are collected in one month only, the prices for other months being obtained by extrapolation using the movements in the relevant component of the CPI. However, the same month is not used for different categories of goods and services. This avoids bottlenecks in the collection and the processing of the prices.

This method may achieve a very efficient use of resources provided that the CPIs are reliable and detailed and the general rate of inflation is quite low. When CPIs are not reliable, however, the estimates of the annual average prices will also be not reliable. Moreover, when the rate of inflation is very high, estimating the average annual prices on the basis of a single month, especially if it is very early or late in the year, may produce erratic results.

4.3.9  prices defined

The objective for the price collector is to obtain as pure a transaction price as possible. Prices which are quoted for a short period of time and which are only available to a special category of purchasers must not be quoted.

	Table 4.1, inclusions and exclusions in required prices

	Type of transaction or component thereof
	Included
	Excluded

	Taxes and charges
	
	(

	Sales and reductions
	(
	

	Permanent discounts
	(
	

	Negotiated prices

	(
	

	Cash back
	
	(

	Discount days
	
	(

	Account holders
	
	(

	Extra goods offered free
 
	
	(

	End of line products
	
	(

	Catalogue (and e-mail) prices
	(
	

	Delivery charges
	
	(

	Seasonal prices

	(
	


4.3.10 validation at the national level 

The national ICP coordinator is responsible for overall reliability and accuracy of the price report to be submitted to the regional coordinator for further analysis. Price collection details, however, may vary across countries: the differences may include number of localities, geographical spread, number of outlets, sampling techniques, number of price collectors, etc. Some countries will carry out quarterly price collection, and others – monthly or more frequently for certain products.

Irrespective of the national peculiarities, it is the national coordinator who has final authority over the data to be submitted to the Regional Coordinating Office. The national coordinator is also responsible for scrutinizing price submissions from individual price collectors.

The price collectors will submit their results for data entry and first-stage verification. The first-stage verification will only look for misspecification errors, number of observations, and check for obvious outliers. Then there will be further checking of outliers and a review to validate problematic cases such as product substitution. Corrections can be made for errors that can be detected at the country level which include: missing values for important data, or simple misprints. A typical mistake is collecting the price of one egg instead of one pack of 10 eggs, per kilogram instead of per pound, etc.

At this stage the country’s price data will be sent to the regional coordinator. The regional coordinator, using PAM, will be able to handle both raw price data and national averages. If raw data are sent, the regional Coordinator will merge them into the regional database of price observations. If for reasons of confidentiality, it is not possible to send raw data, national averages will be sent instead. It is preferred, that countries send the individual price quotes after they have been checked for accuracy.

Using raw country data at the regional level has obvious advantages in editing and analysis. It makes it possible to drill down to individual observations to read comments or differences in specification. For example, if a price collector in country A could not find the required specification, say PSA, but found specification PSB instead, and this specification was deemed to be equivalent to PSA by the country coordinator, this price observation will be used in determining national average price. But, in fact, the very same specifications PSA and PSB, both found in another country, may very well differ in price, thus disproving the equivalence argument. If raw data are not provided, the underlying details will not be available and there will be no way to avoid the misspecification bias in national average price.

Another use of raw data could lie in correcting for outlet type biases. Assume that in country A the price of product X was not collected from a, say chain of burger outlets, which has a significant market share. If given raw price data, the regional coordinator could try using outlet price patterns from a similar/neighbouring country in order to adjust national average price of country A.

Moreover, given access to raw price data, the regional Coordinator will be in a better position to make judgments on comparability of local brands across countries.

4.3.10.1 characteristics recorded during the survey 

The price collection and analysis software is able to record both price and item characteristics. The information stored in the database includes both item-related characteristics describing its qualities as well as price attributes describing various circumstances under which the price has been observed. The first group of characteristics includes item-specific information. For example, TV-sets can have brand name, screen size, if HDTV, if wide screen, if composite output etc. 
The second group of characteristics will describe location, time and price attributes.

· location attributes describe geographical location [province, city etc.] and type of settlement [urban, rural], and may include user-defined attributes.

· time attributes will include year, month and day of price submission.

· price attributes will describe price determining characteristics and circumstances prevailing at the time of price collection: for example, outlet type, origin of the item [domestic or imported], etc. User-defined attributes are allowed here as well.

These attributes will make further analysis possible. It is important to keep in mind that the ICP ToolPack can be used in the CPI as well. For that purpose it includes specific CPI features and procedures [for further details see ICP/CPI ToolPack User Guide]. Analysis by province, type of outlet, timing, etc. is important for country-level consistency checking in both the ICP and CPI.

4.3.10.2 numeric checking of preliminary input data at the country level 

The first step in the editing process is to review the individual prices collected for each individual item. Table 4.1 (Example of PCM report for individual price observations) provides a list if the price quotes for Rice, long grain, Patna, not parboiled. The table shows the date, quantity to be observed, quantity actually observed, the observed price, a price adjusted to account for a different unit of measure, the individual price as a ratio of the average price and a t-value. Note that some of the prices have an E for a flag value. That means the prices exceeded a pre-determined cut-off value and had a significant t-value. These prices need to be reviewed to determine if they need to be made into another product. 
Another thing that should be carefully checked is the unit of measure for the items showing a 500 g. package price was obtained. Note that the recorded prices are very similar to the 1,000g prices. The price collector should be contacted to determine whether all of the observed prices should indeed have been for a 1000g. package.

The PAM generates a summary report for each item, which has to be examined closely (see table 2). Note that the first line of Table 4.2 contains the mean of the 7 prices recorded in Table 4.1. The summary report has the following indicators: 

· number of individual price quotations;

· number of individual price quotations with representativity indicator (asterisk *);

· average price, calculated as the simple arithmetic mean (2) from the respective individual price quotations;

· minimum price and maximum price of a set of price quotations (for an item); 

· variation coefficient (percentage of the standard deviation on the average price); 

·                       
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· “Exchange rate price” - the calculated average price converted to a reference currency by exchange rate; 

· t-value - as ratio of the absolute difference between individual price quotations {
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	Table 4.1 - Example of PCM report for individual price observations

	
	E03-1/C
	COUNTRY:
	XXXX
	 
	 
	 
	XR =
	40.3399
	Date of calculation - 
	

	Flag
	MMYY
	ItemCode
	Title of Item
	SH
	Shop identity.
	Q-req.
	M.U.
	Q-obs.
	Price-obs.
	Price for reference unit
	Price / Av.price
	t-value
	Model and brand
	Comments

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	1000
	57.00
	57.00
	0.56
	1.11
	DELHAIZE
	

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	1000
	57.00
	57.00
	0.56
	1.11
	GB
	

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	1000
	57.00
	57.00
	0.56
	1.11
	DELHAIZE
	

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	500
	58.00
	116.00
	1.14
	0.35
	BOSTO
	

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	500
	67.00
	134.00
	1.32
	0.79
	BOSTO
	

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	500
	67.00
	134.00
	1.32
	0.79
	BOSTO
	

	O
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	500
	79.00
	158.00
	1.55
	1.39
	UBEN'S
	

	E
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	G
	1000
	99.00
	
	
	
	UNCLE BEN'S
	

	E
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	g
	1000
	102.00
	
	
	
	UNCLE BEN'S
	

	E
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	g
	1000
	105.00
	
	
	
	UNCLE BEN'S
	

	E
	0601
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	2
	
	1000
	g
	1000
	112.00
	
	
	
	UNCLE BEN'S
	


Table 4.2 - Example of PAM report for individual items 

	E03-1
	Standard set of items
	
	COUNTRY:
	XXX
	
	XR = 
	40.3399
	Date - 

	No. of items
	Item Code
	Title of Item
	Reference Quantity.
	Unit req.
	No of price quotations.
	No. of quotations. with *
	Average price of survey
	Maximum price
	Minimum price
	Variation coefficient (%)
	Additional checking
	Average price in USD

	1
	01.1.1.1aa=cns
	Rice, long-grain (Patna Rice), not parboiled. / LB
	1000
	g
	7
	7
	101.86
	158.00
	57.00
	39.71
	?
	2.52

	2
	01.1.1.1ab=n
	Rice, long-grain (Patna Rice), parboiled. / LB
	1000
	g
	4
	4
	57.00
	57.00
	57.00
	0.00
	
	1.41

	3
	01.1.1.1ac=n
	Rice, long-grain (Patna Rice), parboiled., in bags / LB
	500
	g
	10
	10
	43.55
	64.50
	17.00
	32.12
	?
	1.08

	4
	01.1.1.1ad=cns
	Rice, wholegrain (Long-grain) / LB
	1000
	g
	6
	0
	67.83
	118.00
	55.00
	33.13
	?
	1.68

	5
	01.1.1.1ba=cs
	Rice, long-grain (Patna Rice), quick / IB
	1000
	g
	11
	11
	112.58
	142.40
	97.00
	12.85
	
	2.79

	6
	01.1.1.1bb=n
	Rice, long-grain (Patna Rice), t = 20 min. / IB
	1000
	g
	11
	11
	110.18
	139.00
	102.00
	9.14
	
	2.73

	7
	01.1.1.1ca=cs
	Rice, round-grain / LB
	1000
	g
	5
	0
	43.60
	47.00
	39.00
	6.42
	
	1.08

	8
	01.1.1.2aa=cns
	Wheat flour / LB
	1000
	g
	14
	14
	24.43
	39.00
	12.00
	32.62
	?
	0.61

	9
	01.1.1.2ba=cns
	Wheat semolina / LB
	1000
	g
	11
	0
	81.73
	92.00
	35.00
	19.16
	?
	2.03

	10
	01.1.1.2bb=s
	Wheat "couscous" / LB
	500
	g
	10
	0
	46.45
	60.00
	30.50
	24.76
	?
	1.15

	11
	01.1.1.2ca=cns
	Baby food, flour base (infant cereal) / LB
	350
	g
	8
	8
	77.06
	80.89
	65.80
	5.87
	
	1.91

	12
	01.1.1.2cb=cs
	Baby food, flour base (infant cereal) - rice / IB
	350
	g
	11
	11
	79.35
	82.60
	73.50
	4.64
	
	1.97


4.3.10.3 outliers and statistical inference 

There exist various procedures to deal with outliers in statistical inference. For example, OECD/Eurostat uses a simple cut-off method: all observations outside a certain range are removed from consideration. Thereafter, there are two possibilities. If the outlier does not exceed the thresholds by more than a pre-decided amount, and the checking reveals no anomaly, the original observation (or average of observations) is maintained. If however, the difference between the actual average and the threshold is deemed to exceed a certain amount, the outlier will be lopped off for the calculation of PPP’s. Other examples are trimming and winsorization.

Trimming a data sample consists of removing the n members having the n/2 largest values and the n/2 smallest values of a given parameter. The trimmed mean is the mean value of a parameter for a data sample ignoring the n extreme values. Trimming is often defined in terms of quintiles (for example, trimming the highest and lowest 10% of total sample). Trimming makes a calculation more robust, i.e. less sensitive to outliers, at the expense of reduced statistical efficiency.

Winsorization is similar to trimming, but instead of discarding the extreme values, these are replaced by the two remaining extreme values. That is, the extreme values are moved towards the center of the distribution. This technique is sensitive to the number of outliers, but not to their actual values. The ICP ToolPack has cut-off, trimming and winsorization methods.
However, there has been no theoretical or empirical research to determine how robust the critical values of the editing procedures are, whether they should be applied uniformly across the range of goods and services and there is no established procedure to randomly check price elements that lie just inside the editing boundaries. We do not know the ratio of false alarms in editing or how it is distributed. Therefore, some research is clearly needed to establish efficiency of these procedures.

There is another side of editing. Imputations [at a later stage of processing] are intimately linked to the edits. We are of course discussing imputations caused by a loss in turn caused by an edit. In other words, this is a situation where there was a price submission and the price in question was found wanting because it exceeded a certain threshold. As a result, the original price submission was replaced either by a no entry or else by a different price, one that passed the editing routine. These factors will undeniably influence the overall result not only for that particular country but also for all the countries involved in the comparison. This makes editing and checking prices even more important, especially by national coordinators who have better grasp of their data.

Preliminary checking done in PCM and PAM will highlight potential problems with recorded prices but it is up to the country coordinator to decide if and when these price observations need to be edited or dropped. Even if these questionable observations are dropped from the computations, they will still remain in the database. So if any of the criteria for outliers or critical values changes, all computations can be safely redone.

The critical values will be set by the country Coordinator via an appropriate interface in PAM. They can also be uploaded to PAM from Excel. Variation coefficients and the required number of observations should come from the pre-survey [see section on Sample size]. In the case when an item has not been assessed, the critical values from a similar item from the same BH should be used instead. As a point of departure, a 30%-40% tolerance is recommended to be used for the critical value of deviation from average price.

Essentially a combination of the required number of observations and target variation coefficient (standard deviation divided by mean) should provide a good grasp of the price distribution and deliver the required confidence interval for the price estimate [say, 95%]. The country coordinator needs to make sure, however, that the data flowing in from the price collectors are consistent with the prior statistical assumptions and intervene if the precision targets are not being met. The intervention can take the form of distributing additional assignments to the price collectors.

Of course, special care needs to be taken in the countries with high inflation and high seasonal volatility. In general, the critical value should be applied only to high-frequency data [quarterly and monthly] for each period separately and never to all data as a whole.

	Table 4.3, Example of critical values for an item

	Indicator
	Description of indicator
	Standard crucial value

	CrVar (%)
	Critical value of variation coefficient 
	20

	NQCr
	Required number of price quotations
	20

	CrDev (%)
	Critical value of deviation (+ -) from average price [tolerance] for questionable price observations
	35


4.4 Calculating average prices

Given good data we now turn to the calculation of average prices.

4.4.1 average prices across strata
In principle all prices for a PS are averaged. However, as discussed in the survey stratification in section 4, for each PS, countries are generally expected to select of one or more urban and rural centers in each region/state/province where the price surveys will be conducted. Also, countries will determine which products require monthly (or bimonthly) or quarterly price collection. Prices will be collected from outlets, which will include government agencies or enterprises, private companies providing goods and services on a countrywide basis such as for example electricity, railway passenger transport, passenger airlines, vehicle dealers, water and sanitary services etc. In some cases the prices will be the same throughout the country, in which case a single observation will be relevant for the whole country and the single price quotation is the average for the whole country. However, our interest lies in a weighted average of prices across strata mainly composed of regions and conurbations. Ideally relative quantities sold should be used and for some products data may be available from trade organizations or suppliers for example, from beer manufacturers, trade associations or wholesalers. Alternatively, and more likely, geographical population data for the target market (for example, beer would exclude certain age groups, along, where relevant, with average income data for regions may suffice  to estimate weights. 

4.4.2 average prices within strata
In a majority of cases, there would be many observations per product within a stratum. The average price for a stratum for the period will then have to be the weighted average of the outlets where the product is priced. The weights may be explicit based on the relative quantities sold in each outlet. If data were available on the volume of sales of different types of outlets (or number of employees), one could apply a weighting pattern to each observed price to obtain the mean price of each product in an area. In reality, however, an actual weighting pattern for outlets is rarely available and therefore an implicit weighting has to be used based on the number of observations. The reliability of this depends on the sample design. If PPS is used (as explained in section 3) then larger outlets will have a higher probability of selection and the average price will be representative of the weighted mean. However, if, for example, a cut-off sample is used with the remaining sample selected with PPS, then it is necessary to have an estimate of the weight of the relative large outlets above the cut-off, if the resulting prices are to be combined with the prices of the sampled smaller outlets. Otherwise the benefits of cut-off sampling would be lost as the price of a large outlet is treated equally with the sampled price from a small one. 
4.4.3 average annual national prices – monthly weighting

The ICP requires average annual national prices to match the corresponding national accounts data in which the expenditures cover all transactions that take place throughout the country and throughout the year. In principle, the required annual national average price for an individual product is a weighted average of the prices at which it is sold in the different months of the year and in the different regions of the country, using the quantities purchased in each month and region as weights. In practice such data will not be available in a large number of countries. In such cases one could either apply some subjective assessment of weights to be applied for each months average or calculate a simple average of the monthly averages (implicitly, an equi-weighted average).

4.4.4 average annual prices – seasonal variations

Prices vary during the course of a year because of seasonal variations in prices, because of structural changes and because of general inflation. There are some products whose prices change very infrequently, such as electricity or postal tariffs, but for many products it may be necessary to collect prices monthly, or at the least quarterly. Provided there is no strong seasonal variation in the quantities, a simple average of the monthly or quarterly prices should be sufficient. If prices can only be collected in one or two months, it may be possible to interpolate and extrapolate prices in the remaining months using the relevant sub-index from the CPI, provided the CPI is sufficiently detailed and reliable.

In the case of a product subject to seasonal variations in prices, there is likely to be seasonal variation in the quantities as well as the prices. In this case, a satisfactory approximation to the weighted average of the monthly prices may be obtained by collecting prices only in the two or three months when most of the products are sold and then taking a simple average of those prices.

In some countries, and at certain periods of time, rates of inflation have been so high as to cause prices to double or treble during the course of the year. With such high rates of price increase it might be preferable to estimate the annual average prices by mid-year prices, say those for July
, at least for non-seasonal products. If there is a significant acceleration or deceleration in the rate of price increase during the course of the year, some adjustment to the July price would be required. Of course, a very high rate of inflation means that the PPP itself is changing rapidly over time vis-à-vis other countries with low rates of inflation so that the PPP is inevitably somewhat unstable.

4.4.5 annual average prices within an outlet 

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, i.e. its unit value. The ILO CPI Manual notes that unit values are the desired measure of prices for homogenous items and unit values are equivalent to quantity-weighted prices. 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. 

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. 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 cases where bargaining is customary.

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.

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.

5 A List of Core Activities

The following is an illustrative list of tasks. Although in a numerical order decisions on many are inter-related.
1. Knowing the Objectives and Expected Results of ICP 

2. Knowing the Data Requirements 
3. Studying the list of PSs and deciding, for representative PSs and non-representative PSs:

a. which PSs in which regions/conurbations require new sampling frames (because the existing price collection for the CPI is from frames which can benefit from updating, or are non-existent) and 

b. which need augmenting, and if so, how?  

4. Selecting the regions where surveys will be conducted. 

5. Selecting the conurbations in each region where surveys will be conducted. 

6. Appraisal of existing frames and appraisal of timetable/resources for supplemental or full pre-surveys to obtain frames where appropriate. 
7. Compiling frames of outlets, (with details where possible on physical location, number of employees/turnover and type of products sold) within each conurbation within each geographical region/conurbation within a country.

8. Selecting the outlets to be retained for price collection.

9. Indicating code for each outlet and the code of the type of outlet (ICP code).

10. For each product, determining the source of information and how the prices will be collected and by whom. 

11. Determining which products will be priced in each centre, the frequency of collection and the periods when the survey will be conducted. 

12. Establishing, where necessary, regional offices with relevant facilities.

13. Recruiting supervisors and enumerators in each region. 
14. Conducting training of supervisors and enumerators.

15. Preparing price schedules for each centre for products to be priced. 

16. Conducting regional training of supervisors and enumerators on the fieldwork to collect prices and training on use of ICP ToolPack for data processing. 
17. Conducting the surveys and its supervision.
18. Obtaining and entering in ToolPack, weighting pattern by region, centres, and outlets. 

19. Data capture, processing, editing and validation. 

20. Calculating the average prices per product for the reference period.

21. Submission of data to Regional Coordinator.

	Annex 1, Example of PS listing

	ICP Product Code and Specifications
	Represen-

tative
	If Specifications in CPI match exactly with ICP, Indicate “Yes” for the area in which it is included

	Examples of Areas for Kenya
	
	Nairobi
	Mombasa
	Nakuru
	Eldoret
	Kitale
	Kisumu
	Nyeri

	1.01.1.01.: Rice, Cluster: Rice, Product number: 011

Product name: Long-grained rice, Outlets types: market, Product presentation: sold loose, in bags, in cups and ask conversion factors, Quantity: 1 Kilo, Origin of the product: Domestic, Type: Long grain, Variety: White, Share of broken rice: Very low (<3%)
	Yes
	Yes
	Yes
	
	
	
	
	

	1.01.1.01.: Rice, Cluster: Rice, Product number: 012, Product name: Long-grained rice, Outlets types: neighbourhood shop, Product presentation: sold loose, Quantity: 1 Kilo, Origin of the product: Imported, Type: Long grain, Variety: White, Share of broken rice: Very low (<3%)
	Yes
	
	Yes
	Yes
	
	
	
	Yes


	Sheet 2
	
	Region 1

	For convenience only short specifications are included below but countries will have to include the full specification
	Represe-ntative product of country?
	Urban 1
	Rural 1

	
	
	To be priced? 
	Frequency
	Method of collection
	By whom?
	To be priced?
	Frequency
	Method of collection
	By whom?

	Rice ; Product number: 011, Long-grained rice; in market, sold loose, Domestic, Long grain, White, Share of broken rice: (<3%)
	Yes
	Yes
	Bi-monthly
	Field survey
	Enumerators
	Yes
	Bi-monthly
	Field survey
	Enumer-ators

	Air travel, return fare, distance one way 200 miles, economy class, Fare for an adult
	Yes
	Yes
	Quarterly
	Visit to travel agent
	Supervisor
	No
	-
	-
	-

	Rail Fare, one way, distance 300 km, first class
	Yes
	Yes
	Quarterly 
	Visit to Head Office of Rail Company
	National Coordinator
	No
	-
	-
	-

	Cheese Camembert, imported from France
	No
	No
	-
	-
	-
	No
	-
	-
	-

	Cheddar cheese, locally produced, pre-packed from neighbourhood store
	No
	Yes
	Monthly
	Field survey
	Enumerators
	Yes
	Monthly
	Field survey
	Enumerators

	Passenger Car, Toyota Corolla, 1500 CC, ( door, Diesel
	Yes
	Yes
	Monthly
	Visit to Toyota Head Office
	National Coordinator
	
	
	
	

	Monthly Wages of Domestic Employee, nature of duties - cook
	Yes
	Yes
	Monthly
	Visit to households
	Supervisor
	No
	
	
	


Annex 2,  A guide to Frequency of Price Collection

	FOOD AND NON ALCOHOLIC BEVERAGES
	MONTHLY

	ALCOHOLIC BEVERAGES, TOBACCO AND NARCOTICS 
	QUARTERLY

	CLOTHING AND FOOTWEAR 
	MONTHLY

	HOUSING, WATER, ELECTRICITY, GAS AND OTHER FUELS 
	QUARTERLY

	FURNISHINGS, HOUSEHOLD EQUIPMENT AND ROUTINE HOUSEHOLD MAINTENANCE 
	MONTHLY

	HEALTH
	

	Pharmaceutical products 
	MONTHLY

	Therapeutic appliances and equipment 
	MONTHLY

	Medical Services 
	QUARTERLY

	Hospital services 
	QUARTERLY

	TRANSPORT 
	MONTHLY

	COMMUNICATION
	QUARTERLY

	RECREATION AND CULTURE 
	MONTHLY

	EDUCATION 
	QUARTERLY

	RESTAURANTS AND HOTELS 
	MONTHLY

	MISCELLANEOUS GOODS AND SERVICES 
	MONTHLY


Annex 3,  Annualization and scaling of survey data 

In general, it is strongly recommended that the ICP price collection effort rely as much as possible on existing CPI infrastructure. At the end of the day, the same offices and the same people will be carrying out both. However, the CPI, while having the price dimension to address, often has incomplete geographical coverage. Yet, it is still possible to use such data as a proxy for national price movements, because one can assume that all price movements in the country are correlated to some extent.

That assumption, however, would not work for the ICP, as by definition the ICP is estimating average national prices, and we know that price levels can greatly differ within one country.

Another problem in the ICP is estimating average annual prices. Due to various considerations, primarily of financial nature, it is quite difficult to organize price collection for all items covering a whole year. In addition, some of the prices change less often than others, and it may not be even necessary to conduct a full-scale collection for them. Food prices, for example, will be collected on the quarterly [or even monthly] basis, while collection of prices for investment goods will happen only once. In addition, in some countries it may not be financially feasible to carry out frequent price collection even for food and other items that do exhibit price variations within a year. In all these cases the annualisation of prices takes on special importance.

Annualisation
We address the time dimension first. During price collection, some of the prices will not cover the whole year. Due to resource limitations or other considerations, some item prices will be measured as a point-in-time estimate. In such cases it is necessary to annualize the prices.

The first source of information one has to consider is the national CPI. In most of the countries, there exists at least a quarterly CPI, in many cases even monthly one. If this is the case, then price dynamics and seasonal movements from the CPI need to be applied to the point-in-time estimate to arrive at the annual average price.

This operation can be done outside the ICP ToolPack
. The operation is quite simple and amounts to multiplication of the measured point-in-time average price by a correction coefficient. Ideally these coefficients have to be calculated separately for each individual item. In reality, however, a single coefficient will be covering several products. For example, it is proper to assume that the same seasonal coefficient can be reasonably applied to all varieties of domestically grown apples. However, this judgment is up to the national ICP Coordinator who has detailed knowledge of his/her country and has to decide if this is an appropriate adjustment. A not should always be made of which PSs were annualised and how.
Establishing seasonal price patterns does not exhaust information requirements. Another important ingredient is the weighting scheme. There is an important distinction between the two types of price movements that affect the national price. The first one is due to inflationary (trend) price movements, and the second is due to seasonal price movements. In a way, purely inflationary movements are easier to handle as it can be assumed that the relative prices and quantities sold are quite stable. In this simple case a simple arithmetic mean of the quarterly prices will closely approximate the annual average price. On the other hand, seasonality is harder to handle as one needs to know seasonal weights as well.

Inflationary movements 

High inflation obviously presents a challenge in annualizing prices. For example, consider the following pattern of prices: 

Q1 100

Q2 150

Q3 200

Q4 300 

This case is somewhat exaggerated, although many countries have experienced even higher inflation rates at some point of time, but it will help us to understand the principles of annual corrections. Assume that ICP price collection for this item happens during Q2. In this case the annualized price will be 115% of the measured Q2 price [115 % = 143.8 % (average for four quarters)/125% (Q2 price)]. This computation looks fairly straightforward. However, the underlying quantity is implicitly assumed to remain constant throughout the whole year. This assumption can be relevant only to certain products, say to bread consumption. The whole computation is presented below. The average price is found as total expenditure divided by total quantity.


[image: image65.emf]Price Quantity Expenditure

Q1 100 1 100

Q2 125 1 125

Q3 150 1 150

Q4 200 1 200

Sum 4 575

Average price 143.8

Ave. price relative to Q2

115.0%

 

Seasonal movements 

For many items, however, the quantities cannot be assumed to remain constant. On the contrary, volume of construction, for example, may exhibit strong seasonal pattern, as well as sales of fuel, foods and clothing. There are two ways of dealing with this issue.

First, let’s assume that these patterns have been explicitly obtained from the national statistics on sales. This would be an ideal case. Then the resulting computation will be the following: 


[image: image66.emf]Price Quantity Expenditure

Q1 100 4 400

Q2 125 1 125

Q3 150 1 150

Q4 200 1 200

Sum 7 875

Average price 125.0

Ave. price relative to Q2

100.0%

 

As one can see, the annualized price will not be adjusted at all compared to a 15% adjustment from the previous case.

However, we may not have an explicit sale pattern for certain products. What can we do under such circumstances? Assume that the demand is elastic with respect to prices and the consumer responds by buying less if the price increases
. To allow for the demand elasticity the annual average price in this case can be simplistically computed as a harmonic mean
. Again, this formula should be used only in the presence of strongly seasonal price variations, and if actual sales are not known.


[image: image67.emf]Price QuantityExpenditure

Q1 300 0.33         100

Q2 50 2.00         100

Q3 100 1.00         100

Q4 300 0.33         100

Sum 3.67         400

Average price 109.1

Ave. price relative to Q2 218.2%

 

In this situation in order to arrive at the annual average price, the Q2 average price needs to be adjusted up by 118.2%.

If demand elasticity is less pronounced, a geometric mean can be considered. As it can be easily computed, the correction coefficient in the case of geometric mean becomes 191%, whereas in the case of arithmetic mean [i.e., of inelastic demand] it is 275%.

Scaling to national level 

It is recommended that the ICP price collection follow the CPI framework. However, the CPI itself may be limited in geographical coverage. It is not unusual for the CPI to cover only capital cities, as is the case in much of South America. Thus, Argentina’s CPI was until recently limited to the metropolitan area of Buenos Aires, and only now the effort has started expanding into the provinces; Brazil only recently expanded its price collection to more than six provincial capitals; Bolivia limits its collection to its three largest cities but is not integrating the three into a single index; Chile limits its efforts to the metropolitan area of Santiago; Colombia’s index in practice is that for Bogotá; Uruguay and Venezuela’s respectively for Montevideo and for Caracas, and, finally, Paraguay’s is for Asuncion. Other regions have abundance of such examples as well. For instance, India has three separate CPI indexes for various strata of population, including rural population, and does not integrate them to produce a national index.

In view of the geographical, urban/rural and capital city/rest of the country price differences, the issue of scaling collected prices to the national level takes on high importance. However, in the absence of special studies, the recommendations can only be of a general nature.

It is important, especially in developing countries, that rural population is included in the ICP at least to some extent. In the worst case, if only the capital city is covered in the CPI, an effort should be made to include rural markets at least for some products widely consumed by rural population. In this case the ICP exercise can even become a training ground for a future expansion of the CPI to become a truly nation-wide index.

Depending on the market maturity, geographical expanse, the price variations between rural and urban areas could attain significant levels and there is no substitute for local price collection. On the other hand, the prices of many categories of products do need to be collected centrally. In particular, all government-controlled prices for utilities, some services can be collected this way. Prices of equipment can be collected in the capital or major cities only, because that’s where most of purchases are made anyway.

As in the case of annualization, the scaling adjustments will be done outside of the ICP ToolPack. Once the correction coefficients are known, the adjustment is a simple matter of multiplying the measured average price by a correction coefficient.

Weighting 

Once prices have been collected, they need to be averaged using appropriate weights. The guiding principle of averaging should be consistency with national accounting. Of course, if the whole country is properly covered by the price collection effort, no adjustment is necessary and the average national price will be computed in the ICP ToolPack.

The simplest method is weighting regions by population size. This method, however, is the least accurate because in all cases it can be correctly assumed that rural incomes are lower than those in the cities, in particular in the capital city. Some idea about the income differentials can be gleaned from national household surveys. Most of the countries will have a recent household survey based on which one can estimate an approximate weight of rural areas for groups of categories and use those in arriving at the national total.

However, there is an important difference between prices as collected for the ICP and unit values of household surveys. In household surveys usually there is no distinction between product varieties of different quality. In the ICP, an emphasis is on comparing likes with likes, or, if it is not possible in some cases, an adjustment is to be applied to the price to correct for quality differences. Thus, it makes using the unit values from a household survey to establish the rural/urban or other price differentials virtually impossible. It is easy to misinterpret the unit price differentials as difference in price levels, whereas they are, in effect, quality differences.

It is important to keep in mind the following consideration. The ICP price collection exercise is sampling regional markets to arrive at a national price consistent with national accounts. In this sense it does not matter where people live but it matters where they shop. Thus if a significant proportion of a commodity on urban markets is bought by rural people, then these urban market prices will be partially representative of rural consumption as well. So in weighting the two markets – urban and rural – the latter enters with the weight corresponding to actual purchases in the rural area, and not with the weight corresponding to rural consumption.

To summarize, in scaling prices we can consider the following cases: 

1. National coverage:

a. Self-weighting sampling: each region/market segment is sampled proportionally to its size. No adjustments/weights necessary. ICP ToolPack will produce the national average;

b. Non-self-weighting sampling: each region/market segment is assigned a weight. Regional averages will be computed in the ToolPack. Computation of the national average out of the regional averages will be done outside the system, as a weighted arithmetic mean of regional prices
; 

2. Selective coverage:

a. Capital city, selective other areas: the areas other than capital cities should be given weights to make them representative of their markets. For example, if only three other provinces participate in the comparison then each province should be given the weight of the region in which it belongs. Regional averages will be computed in the ToolPack. Again, computation of the national average will be done outside the system, as a weighted arithmetic mean of regional prices.

b. Capital city only, no other areas: it is impossible to estimate the national average price in this case. An effort needs to be made to incorporate at least some prices from other markets. Even when the capital city is responsible for the majority of sales in the country, price level of certain commodities, such as foods, in the countryside maybe different enough to significantly influence the national average price level.

Example of workflow 

This example presents the case with non-self-weighting sampling. First, all the price submissions are imported into the ICP ToolPack. Each price observation will carry a regional tag, which will make it possible to estimate regional average prices in the ToolPack. So the regional averages will be estimated and exported to an Excel spreadsheet.

Assume that we have submissions for three provinces out of ten. We assign regional weights to the provinces [these weights have to represent regions the provinces belong to]. Then we compute national average prices for each item as follows: 


[image: image68.emf]National average

Province 1 Province 2 Province 3 Province 1 Province 2 Province 3

Item 1 120 130 115 0.1 0.5 0.4 123                      

Item 2 110 90 100 0.1 0.5 0.4 96                        

Item 3 100 98 105 0.1 0.5 0.4 101                      

Item 4 55 60 65 0.3 0.4 0.3 60                        

Item 5 30 32 40 0.3 0.4 0.3 34                        
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Selection of PSs in outlets (section 4)





Region: Basic headings (section 2)





National: Selection of areas/outlets (section 3)





Selection of clusters (section 2)








Selection of PSs (section 2)











                               Individual consumption expenditure by households (110)


plus Individual consumption expenditure by NPISHs (1)


plus Individual consumption expenditure by government (21)


plus Collective consumption expenditure by government (5)


plus Gross Fixed Capital Formation (12)


plus Change in inventories and net acquisitions of valuables (4)


plus Balance of exports and imports (2)


                   equals  Gross Domestic Product.





Selection of prices





                              


                               PPP  =   exchange rate times price index.





Since:





GDP (current value) ratio  =  exchange rate times volume index times price index; 





then:





               volume index  =  GDP (current value) ratio divided by PPP.





























Determine stratification factors 





Figure 3.1, Stages in sampling
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� The COICOP classification, along with other economic classifications, is available in English, French and Spanish from the United Nations Statistical Office online at: http://unstats.un.org/unsd/cr/registry/regct.asp?Lg=1.


� Though this need not be the case. For example, ‘food and alcoholic beverages’ has 11 classes and 29 BHs.


� Consider a price comparison between country A, where prices are only from outlets in the urban areas, and country B where all outlets are surveyed. Assume, exchange rates apart, prices are higher in urban areas than rural ones. Then the ICP estimates of PPP would be biased upwards for country A. Even if both surveys are of urban areas the ICP may provide misleading information since the ratio of rural prices in country A to country B may be higher than the ratio of urban prices in country A to country B. This would be ignored by the ICP. Bear in mind that in section 1 a primary purpose of ICP was to provide PPP estimates of all GDP expenditure and the focus of this exercise was to provide PPPs for household expenditure by residents, be they urban or rural.  


� See the ‘overlap method’ in Chapter 7 of the new ILO Manual on CPI Price Indices.


� As we shall see in the later account of stratified random sampling, larger allocations should be made to areas where the dispersion in prices is larger, Neyman allocation. Standard deviations based on regional figures from CPI collection may be useful in this respect. If rural areas have more dispersion in prices then a larger sample should be taken. However, the costs of price collection may be higher in rural area and if a given sample error margin is required for a given cost and cost estimates of sampling in different areas are available, optimum allocation will then dictate a reduction in the rural sample.


� This is because the desired average is a unit value, total value divided by total quantity – see ILO Manual on Consumer Price Indices.


� Rather than sample large establishment with the possibility of losing some such outlets in the random sampling selection, statistical agencies often employ ‘cut-off’ sampling for CPI purposes. This is best used when a relatively large proportion of sales are by such outlets and the price ratios of larger ones are likely to be similar to that of smaller ones. There is also, by their nature, less ‘between-store’ variance in the estimator of average prices for large stores and this translated to the variance of the overall estimator.


� For sample sizes of less than 30, particularly as low as about 15, the framework breaks down completely and restrictive assumptions are required for the normality of the price distribution. A t-distribution replaces the normal distribution and unbiased estimator of � EMBED Equation.3  ���is used.


� The error margin for price ratios is what really should concern us and this is larger than the constituent error margins of the two estimates.


� 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. A rough estimate of the standard deviation one fourth of the difference.  


� A poor rating for an ICOP sample size is necessarily a poor rating for the CPI because samples of products within the same BH may be collected for products other than PSs for CPI purposes and these will boost the CPI sample for the BH..


� While negotiated prices for food items are to be included – in many cases there are no others – it is preferable not to include negotiated auto prices on the grounds that there is no norm to comply with and it is not possible to simulate a purchase by buying an auto (contrary to what happens with food purchases).


� Unless they are important, generally available to all and available all the time.


� Provided they are surveyed systematically as described in the text above.





� If prices are rising are a steady percentage rate, the arithmetic annual average price will correspond to the price level at some point of time after the middle of the year.


� This calculation can be accomplished in the ToolPAck as well. The ToolPAck then has to be run in the aggregation mode, i.e., it has to simulate an ICP-style country-wide comparison using regions or outlets as its constituent parts. It involves creating a special template with expenditure weights for the regions/ outlets [see ICP ToolPAck Manual for an explanation of templates]. Template creation is necessary for aggregation at the BH level and above. However, the estimation of a simple average is a drastically simpler operation than computing index numbers and can be accomplished easier outside the ToolPAck in a spreadsheet, as it is suggested here.


� Reality, of course, can be more complicated, as the evidence of higher fuel prices during winter times suggests. In this case no substitution for heat is possible and actual sales figures will have to be used to establish the average price with any precision.





� Harmonic mean is computed as: � EMBED Equation.DSMT4  ��� ;


 arithmetic mean as: � EMBED Equation.DSMT4  ���,


 and geometric mean as: � EMBED Equation.DSMT4  ���


	where 


		� EMBED Equation.DSMT4  ��� - prices


		� EMBED Equation.DSMT4  ���- expenditure shares


		


� The ICP ToolPAck has the ability to compute the averages but it requires an additional setup, as it allows uploading the expenditure weights [consult ICP ToolPAck Operation Manual]. However, it may be easier to compute the national average outside the system in a spreadsheet because of the simplicity of that computation.
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